APPENDIX O
Trinidad Dam and Reservoir Project Operating
Principles and Operating Criteria Amendment Final
Environmental Assessment






Trinidad Dam and Reservoir

Ma inaging W%W in f’he Wesz‘

Project Operating Principles and
Operating Criteria Amendment |

Final EnVIronmentaI Assessment

OF Thg

U.S. Department of the Interior
Bureau of Reclamation
Eastern Colorado Area Office
Loveland, Colorado

'_ Cooperating Agency:
* U.S. Army Corps of Engineers

South Pacific Division
Albuquerque District -

‘Albuquerque, New Mexico

November 2004



S -
e o




Trinidad Dam and Reservoir ‘
Project Operating Principles and
Operating Criteria Amendment

Finding Of No Significant Impact

SFARTWEN OF THE 3,
AR N

U.S. Department of the Interior

Bureau of Reclamation )

Eastern Colorado Area Office : v

Loveland, Colorado : : " November 2004 -



INTRODUCTION

This Finding of No Significant Impact (FONSI) describes the Bureau of Reclamation’s (Reclamation)
environmental conclusions regarding a proposal to amend the Operating Principles and Operating Criteria
for the Trinidad Dam and Reservoir Project to allow delivery of water for municipal and industrial (M&I)
purposes, allow use of a portion of the irrigation capacity to replace evaporation and seepage losses of the:
recreation pool, and improve the effectiveness of stockwater deliveries.

Environmental effects of the Operating Principles and Operating Criteria Amendment Alternative
(Amendment Alternative) and the No Action Alternative were evaluated under the provisions of the
National Environmental Policy Act INEPA), and are documented in the attached Env1ronmental
Assessment (EA)

Purpose and Need

The burpose of chan‘vi‘ne the“Operating Criteria to include M&I uses is to allow the City of Trinidad*”
(City) to utlhze water r10hts that they have acqulred to meet thelr water needs The Clty has purchased

operates its changed water ncrhts in accordance with State law and the Operating Prmcxples However
the current Operating Criteria only addresses use of the irrigation capacity for irrigation purposes, and not-
for M&I purposes. The City is currently using some.of its changed water rights for aughientation. of city -
wells and has determined that their population growth may necessitate use of more of their water as early
as 2005. The Operating Criteria need to be amended to be consistent with the changed water rights and .
amended Operating Principles. This will facilitate the City’s ability to address their needs.

The purpose of amending the Operating Principles for the Trinidad Dam and Reservoir Project (Operating
Principles) and the Operating Criteria to allow the irrigation capacity to be used to replace the recreation
pool’s evaporation and seepage losses is to improve recreational experience at the reservoir. The surface
water elevation of Trinidad Reservoir is subject to a great deal of fluctuation. This is undesirable for - '
management of the recreation facilities, recreation experience, and for optimizing the health and success
of the fishery. Stabilizing water levels and keeping them higher during the recreation season by having an
annual supply of water to replenish recreation pool evaporation and seepage losses would improve the
recreation experience, recreation access, and the fishery.

The purpose of changing how stock water releases are managed is to make more effective stock water
~deliveries. The current Operating Principles allow releases for non-irrigation season stock watering
within the Purgatoire River Water Conservancy District (District), however these releases cannot exceed
5 cubic feet per second (cfs). This has proven to be an impractical method for delivering the stock water.
Because these releases occur outside of the irrigation season (October — March), there are typically very
few if any releases for other purposes being made at the same time as these stock water releases.
Consequently, the transit losses and evaporation of these releases are high, and very little, if any, of the
releases reach the stock water ponds. Allowing stock water to be stored for periods during the non-
irrigation season, and then releasing the water at a higher rate (>5 cfs) will increase the amount of water
that reaches the stock water ponds.

During the environmental review process, potential effects from the Proposed Action were identified,
either by the public, other agencies, or Reclamation staff. Reclamation used potential effects to help
focus the environmental review process, to structure the EA and to 1dent1fy opportumtles for mitigating
or avoiding adverse effects of the Proposed Action.



PREFERRED ALTERNATIVE

Reclamation evaluated the effects of two alternatives—the No Action Alternative and the Amendment
Alternative. Reclamation has selected the Amendmerit Alternative as the Preferred Alternative. This
alternative entails approval of amendments to the existing Operatmg Principles adopted by the Arkansas
River Compact Administration (ARCA) in May and December 2003, and approval of amendments to the
Operating Criteria to implement 1998 and 2003-proposed amendments of the Operating Pnnmples The
proposed amendrnents would:

e Allow the City to use a portion of the irrigation capacity for M&I purposes (through approval of
proposed amendments to the Operating Criteria; amendments to Operating Principles to allow for
this were approved in 1998) -

e Allow the State of Colorado Division of Parks and Outdoor Recreation (State) to utilize 700 acre-
4 feet (af) of the irrigation capacity to replace evaporation and seepage losses of the recreation pool
(a.k.a. permanent fishery pool) (through approval of amendments to the Operating Principles

adopted by ARCA in May and December 2003 and amendments to the Operating Criteria)

e Allow more effective delivery of stock watering during the non-irrigation season by allowing
stock water to be stored in Trinidad Reservoir and released at higher rates than the 5 cfs rate
presently allowed (through approval of amendments to the Operating Principles adopted by
ARCA in May and December 2003) ,

FINDING

Having evaluated potential significant impacts associated with the Preferred Alternative, Reclamation has
determined that no significant impacts are anticipated to occur. Furthermore, Reclamation makes the
following specific findings: :

* No significant adverse impacts to hydrology are expected as a result of the Preferred Alternative,
based on the following:

» Trinidad Reservoir. Reservoir elevations are generally expected to be higher and remain higher
during the irrigation season and will not be noticeably different during the non-irrigation season
when compared to historic or no action conditions.

> Purgatoire River. No impacts to the Purgatoire River downstream of the Hoehne headgate- w111
occur. Upstream of the Hoehne headgate, minor decreases in average flow are expected during
the irrigation season, and minor increases in average flow are expected during the non-irrigation
season. In addition, changes in stockwater deliveries will result in higher but minor, short
duration (6-9 days) non-irrigation season flows between the dam and District headgates.

> Arkansas River. The Arkansas River will not be impacted.

¢ No significant adverse impacts to prime farmlands are'expeCted as a result of the Preferred
Alternative. The effected lands can still be used for agncultural or ranch purposes, but irrigation
water can no longer be delivered to them. :

" The Preferred Alternative will not result in a material depletion at the state line, and consequently will
not impact the Arkansas River Compact.
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 Analysis determined that the Preferred Alternative would have no affect on piping plover, interior
least tern, black-footed ferrets, Arkansas darter, and lesser-prairie chickens. Bald eagles may be
.affected, but any effects will be minor and are anticipated to be beneficial due to 1mproved winter
forage habitat. g .

¢ The majority of State of Colorado species of concern within the action area will not be impacted.
Sorie water-related species, such as the plains-minnow, suckermouth minnow, flathead chub, yellow
mud turtle, and the northern river otter, may experience very minor, 1n51gmﬁcant negatlve and/or
_beneﬁc1al 1mpacts due to river flow and reseryoir storage changes

. The Preferred Alternanve would result in h1gher and Tnore stable averaoe rmmmum reservoir levels
throughout the year, mcludmg during historically low reservoir volume perlods such as late 'summer
and fall This would beneﬁt recreation at the reservoir.

. The Preferred Alternative will result in the City havmg sufﬁ01ent water resources for growth through
"2020 and beyond therefore no socioeconomic 1mpacts are antlclpated

. The Pr eferred Altematwe s expected to, result in hydrologxc changes that : are within the range of
histotic storage and flowlevels.: Consequently, this is not the type of undeftakmg that would have an

effect on cultural TESOUrCEs: s

,~1§4
17

e The Prefex-re'd A.l»t,emati‘ve:wi-lllha've noieffect,s" on Indian trust assets or Indian §écred sites.””

L

This Finding of No Significant Impact has therefore been prepared and is submitted to document
environmental review and evaluation of the Proposed Action in comphance with the National
Environmental Policy Act of 1969, as amended.

Approved By

e WJM

Area Manager - Date
Eastem Colorado Area Office "
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Trinidad Operating Principles and Operating Criteria Final EA

CHAPTER ONE
Purpose and Need

The U. S. Bureau of Reclamation (Reclamation) proposes to approve amendments to the existing
Operating Principles for the Trinidad Dam and Reservoir Project (Operating Principles) adopted by the
Arkansas River Compact Administration (ARCA) in May and December, 2003, and approve amendments
to the Operating Criteria for the Trinidad Dam and Reservoir Project (Operating Criteria) to implement
1998 and 2003-proposed amendments of the Operating Principles. The proposed changes would:

» Allow the City of Trinidad (City), Colorado to use a portion of the irrigation capacity for
municipal and industrial (M&I) purposes (through approval of proposed amendments to the
Operating Criteria; amendments to Operating Principles to allow for this were approved in 1998)

e Allow the State of Colorado Division of Parks and Outdoor Recreation (State) to utilize 700 acre-
feet (af) of the irrigation capacity to replace evaporation and seepage losses of the recreation pool
(a.k.a. permanent fishery pool) (through approval of amendments to the Operating Principles
adopted by ARCA in 2003 and potential amendments to the Operating Criteria)

o Allow more effective delivery of stock water during the non-irrigation season by allowing stock
water to be stored in Trinidad Reservoir and released at higher rates than the 5 cubic feet/second
(cfs) rate presently allowed (through approval of amendments to the OpPratmg Principles adopted
by ARCA in 2003).

The Operating Principles are a set of principles for operating the Trinidad Dam and Reservoir Project.
The principles are signed by Reclamation, the U. S. Army Corps of Engineers, Albuquerque District
(Corps), the chairman of ARCA, the Purgatoire River Water Conservancy District (District) and the
govemnor of Kansas. The Operating Criteria are specific criteria for managing the irrigation capacity of
the reservoir. Reclamation and the District are the signatories to the Operating Criteria.

This EA (environmental assessment), prepared in compliance with the National Environmental Policy Act -
(NEPA), could lead to a FONSI (Finding of No Significant Impacts) if environmental effects of the
proposed action are found to be insignificant, or to an EIS (environmental zmpact statement) if effects are.
found to be significant. In the chapters to follow, background on the matter is provided (Chapter 1),
alternative plans outlined (Chapter 2), affected environment discussed (Chapter 3) and effects of the
alternatives analyzed (Chapter 3). The EA concludes with a bnef description of the consultation and
coordination done during the study (Chapter 4).

PURPOSE & NEED

The purpose and need for each of the three elements of the proposed action is presented below.

The purpose of changing the Operating Criteria to include M&I uses is to allow the City to utilize water
rights that they have acquired to meet their water.needs.. The City has purchased water rights from
irrigators. who store water in the irrigation capacity at Trinidad Reservoir. The City operates its changed
water rights in accordance with State law and the Operating Principles. However, the current Operating
Criteria only addresses use of the irrigation capacity for irrigation purposes, and not for M&I purposes.
The City is currently using some of its changed water rights for augmentation of city wells and has
determined that their population growth may necessitate use of more of their water as early as 2005. -
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The Operating Criteria need to be amended to be consistent with the changed water rights and amended
Operating Principles. This will facilitate the City’s ability to address their needs.

"The purpose of amending the Operating Principles and Operating Criteria to allow the irrigation capacity
to be used to replace the recreation pool’s evaporation and seepage losses is to improve the recreational- -
experience at the reservoir. The surface water elevation of Trinidad Reservoir is subject to a great, deal of
fluctuation. This is undesirable for management of the recreation facilities, recreation experience, and for
optimizing the health and success of the fishery. Stabilizing water levels and keeping them higher during
the recreation season by having an annual supply of water to replenish recreation pool evaporation and -
seepage losses would improve the recreation experrence recreation access, and the ﬁshery

The purpose: of chianging how stock water releases are managed 18 to make more effectlve stock water
deliveries. -The current Operating Principles allow releases for non-irrigation season stock watermc

within the District, however these releases cannot exceed 5 cfs. This has proven to bé an 1mpract1cal
method for delivering the stock water: Because these releases occur, outside of the irrigation season
(October — March), there are typically very few if any releases for other purposes being made at the same
time as these stock water releases. Consequently, the transit losses and evaporation of these releases are
hlgh ‘and very:little, if any, of the- releases: reach the stock water ponds -Allowing stock water to be stored -
for periods during the non-irrigation season, and, then releasing the water at a h1gher rate (> 5 cfs) will
increase the amount of watér that,reaches the stock water ponds

[

BACKGROUND

Trinidad Dam and Resérvoir are located on the upper Purgat01re R1ver a tr1butary of the Arkansas River,
about 2.75 miles upstream and southwest of the City of Trinidad in south central Colorado (see Location
Map). This project was authorized under the 1958 Flood Control Act for the purposes of flood control,
irrigation and recreation. The Corps oompleted construcnon of the darn and began filling the reservoxr m
1976. :

The Corps owns and operatés the reservoir, with responsibility for flood control and recreation.
Reclamation is responsible for admlmstenng a repayment contract with the District, which manages the
irrigation capacity of the reservoir. The Corps has an agreement with the State for management of
,recreatlon at the reserv01r ‘Water rights are admmxstered by the State of Golorado.

The Dlstnct manages water deliveries made from the 1rr1gat10n capacrty of Tnmdad Reservoir. They
operate within defined boundanes in the basin and contract with entities that use water from the irrigation

capacity.

The repayment contract between Reclamatlon and the District outhnes the roles, respon51b1ht1es and
provisions for management of the irrigation capacity by the District. The repayment contract specrﬁes
that management of the irrigation capacity will be in compliance with the Operating Principles and
Operating Criteria. The repayment contract between Reclamation and the District anticipated.the- Clty s
use of the irrigation capacity for M&I purposes, however the original Operatmg Prmmples and Operatmg
Criteria only provided for irrigation uses. In 1998, the Operating Principles were amended to allow for
use of the irrigation capacity for M&I purposes by the City. However, the current Operating Criteria’ need
to be amended to allow management of the irrigation capacity for M&I purposes. »
-Similarly, the current Operating Principles and Operating Criteria do not allow managemient of the’
irrigation capacity for replacement of the evaporation and seepage losses from the recreation pool. B
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Stock watering is addressed in the original Operating Principles and Operating Criteria. However, the
-management allowed by these documents needs to be chanoed to allow more stock water to reach the .
stock watering ponds.

The City is located in south central Colorado along the Purgatoire River (see Location Map), downstream
of Trinidad Reservoir. The City has 3,000 af of reserved storage space in Trinidad Reservoir. In- N

- anticipation of future water needs, the City has acquired irrigation water rights to fill the majority (up to
2,800 af).of their reserved storage space. The City is expected to continue to grow in population based on
both the State of Colorado s (7003) and the City’ s (Black and Veatch 2001) prOJectlons ‘ i

1998 OPERATING PRINCIPLES AMENDMENT v

In 1998, Reclamation executed amended Operating Principles for Trinidad Dam and Reservoir. The :

* amendments provided for the M&I use of the irrigation capacity by the City. ‘On November 16, 1998
Reclamation notified the City that when it withdraws water under its rights from irrigation use arid rnakes
it available for municipal and industrial use, Reclamation will complete appropriate NEPA ‘¢onipliance.;
On April 11, 2000, the District requested that Reclamation adopt changes to the Operating Criteria .
proposed by the City to allow the City to implement changes necessary to convert certain water nghts ;
owned by the City to M&I use. It is Reclamation’s understanding that the Clty Has current and, near terrn
needs to use the water for certain limited municipal purposes (to provide water to a private golf course
and well augmentation). Therefore, concurrent with analysis of the 2003 proposed amendments to the» .
Operating Pr1n01ples Reclamatlon is analyzmg the Clty s change of water use from urlgatxon to
municipal use :

The no action alternanve con51dered in this analy51s will consist of the pre- 1998 version of the Operatmg

Principles. Use of the pre-1998 version is necessary to adequately analyze all of the proposed
amendments, including the 1998 M&l changes for which NEPA comphanoe has not yet been completed

ISSUES

The following issues have been 1dent1f1ed through public comments and Reclamatlon sintemal scopmg g
regarding the proposed action. :

e Effects on the flows of the Purgatoire River and its ‘ﬁ‘ibutaries downstream of Trinidad Reservoirr;ﬁ
e -Changes in Arkansas River flows below its junction with the Purgatoire River;
e Changes in Trinidad Reservoir surface elevation and storage levels;

« Effectson recreation at Trini‘dad Reé‘ervoir‘ %

. Effects of chancrmo water used for irrigation purposes to M&I, espec1a11y on agnculture economies,
prime farmlands, and City of Trinidad development;

" e FEffects on local socioeconomiics;
«  Effects of the proposed stock watering changes on the livestock industry;

»  Compliance with the Arkansas Rirer Colr,npact; "
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» Impacts on Federally-listed threatened and endangered species;
o Impacts on cultural resources.

These issues are analyzed in Chapter 3.
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CHAPTER TWO
Alternatives

Chapter 2 presents the two alternative plans analyzed in this EA: the Operating Principles and Operating
Criteria Amendment Alternative—in which changes would be made to the Trinidad Dam and Reservoir
Operating Principles and Operating-Criteria—and the No' Action Alternative—in which the Operating
Principles and Operating Criteria would not be changed. :

OPERATING PRINCIPLES AND OPERATING CRITERIA AMENDMENT
ALTERNATIVE (AMENDMENT ALTERNATIVE)

In the Amendment Alternative, Reclamation would execute amended Operating Principles and Operating
Criteria to allow for changes in irrigation capacity storage and releases from the reservoir for M&I,
recreation, and stock watering uses. The specific changes to the Operating Principles and Operating
Criteria are outlined below.

Municipal and Industrial

The alternative would amend the Operating Criteria to perrmt operation for M&I uses consistent with
previous changes to the Operating Principles. Specifically, the consumptive use portion of irrigation
water rights acquired by the City may be stored as part of the irrigation capacity and released for M&I use
by the City. The Operating Principles and Operating Criteria would recognize the two irrigation water
rights acquired by the City, which involve 948 acres from the John Flood Ditch system and 373.7 acres of
the Model Land and Irrigation Company (MLIC) system for a total maximum annual delivery to the City
0f 2,802 af. Water attributable to the historic return flows associated with the acquired water rights will
be released in a manner that maintains the historic return flow patterns to the Purgatoire River. The.
acreage listed above associated with the water rights acquired by the City will not be eligible for deliver
of water from the Dlstnct s water supply or be a part of the District’s irrigable area.

Recreation/Permanent Flshery Pool Evaporation and Seepage Losses

The alternative would allow water in the irrigation capacity to be used to replace evaporation and seepage
from the permanent fishery pool. If the State acquires rights to water stored in the irrigation capacity,
acquired water could be used to replace the permanent fishery pools evaporation and seepage losses.
Specifically, the Operating Principles and Operating Criteria would recognize the irrigation water rights
the State has acquired, which involve 805.46 acres of the MLIC system for a total maximum annual
delivery to the State of 1,708 af. Water attributable to the historic return flows associated with the
acquired water rights will be released in a manner that maintains the historic return flow patterns to the
Purgatoire River. The acreage listed above associated with the water rights acquired by the City will not .
be eligible for deliver of water from the District’s water supply or be a part of the District’s irrigable area.

Stock Watering

The District would be allowed to release stored water from the reservoir at rates that they determine
would be sufficient to deliver water to stock ponds. The District has indicated that diversion rates of

- approximately 60 cfs are necessary in the larger canals to allow water to run down the canals to reach the
stock ponds. The sum total of diversions would continue to be limited to 1,200 af. Based on information
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provided by the District, the releases are most likely to involve three periods of releases during the non-
irrigation season for durations of three days for each period.

NO ACTION ALTERNATIVE

In this alternative, the Operating Principles and Operating Criteria would not be amended to provide for
M&I, recreation pool evaporation and seepage losses, and changes in stock watering.
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CHAPTERTHREE |
Affected Environment and Env1ronmental

Consequences

ek

Chapter 3 describes hydrology, prime farmiands, Arkansas River Compact, threatened and endangered
species, recreation, economic and social environment, and cultural resources of the Trinidad Reservoir,
City of Trinidad and Purgatoire River area. These are the resources that could be significantly affected by
the proposed action. This description is followed by an analysis of the effects of the alternatives -

(explained in Chapter 2). Effects of the No Action Alternative are presented first, followed by effects of
the Proposed Action.

Scoping determined that Indian trust assets (legal interests in property and rights held in trust by the U.S.
for Indian tribes or individuals), environmental justice (adverse effects to a particular social-economic
group, including low-income or minority populations), floodplains, wetlands, and migratory birds would
not be affected by either of the alternatives in this EA. In addition, no actions were identified that when
combined with either the No Action or Amendment alternative would have potentially significant

cumulative effects.

SUMMARY OF IMPACTS

Table 3.1 provides a summary of the environmental effects analyzed in Chapter 3 of the EA.

Table 3.1 Summary of Environmental Effects.

Amendment Alternative

Resource No Action Alternative
Hydrology ) )
*  Trinidad M&I. The City’s John Flood and MLIC water M&I. Only a small portion of the City’s Trinidad
Reservoir continued to be used primarily for agricultural water rights are expected to be used initially.

irrigation — no change from current use.

Recreation Pool. Recreation pool expected to
drop several thousand af between exchanges to
replenish the pool, which are expected to be
several years apart. Pool estimated to lose 1,060
af annually to evaporation and seepage.

Stockwater. A portion of the 1,200 af allowable
for stockwatering is expected to be unused. The

Water will be used for well augmentation and
potentially to fulfill the City's contract with
Coastal LLC for golf course watering. Further use
of the City’s Trinidad water rights is not expected
for several years. The City’s initial water use will
result in small amounts of additional storage in the

‘| reservoir and result in increased reservoir water

volume during late-summer, fall and winter
months when compared to no action.

Recreation Pool. The recreation pool will most
likely be filled or nearly filled each spring and
slowly lose volume throughout the rest of the year.
Fluctuation in the pool volume would most likely
be limited to a few hundred acre-feet annually.

Stockwater. The full 1,200 af available for
stockwatering is expected to be used. Because the
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Table 3.1 Summary of Environmental Effects.

Resource

No Action Alternative

Amendment Alternative

Purgatoire
River

Arkansas
River

unused portion would remain in the reservonr S.
irrigation capacxty ’

M&L No change in river flows from historic
conditions are expected.

| Recreation Pool. The State is expected to
.conduct exchanges every few years to replace

evaporation and seepage losses. When exchanges
occur, Purgatoire River water will be diverted and
stored in the recreation pool. During diversion
(most likely mid-April to mid-June), flows will be
reduced in the Purgatoire River below Trinidad
Dam.

- | Stockwater. Some diversion of stockwater and

gains to the river is expected to occur; gains not
diverted will remain in the river.

Exchanges by the State will result in temporarily

reduced Purgatoire River flows into the Arkansas
- River. Exchange water will increase flows in the

Arkansas River above the confluence with the
Purgatoire River. No affect to the Arkansas

reduced reservoir volume after releases results in
less evaporation, over time the effects of the
releases on reservoir content decrease.

M&I. No impact to the Purgatoire River below -
the Hoehne headgate (13 miles below Trinidad
Dam). The following river changes are expected
between the-dam and Hoehne headgate:

-~ Release of historic agricultural return

" flows from Trinidad Reservoir will
result in higher river flows between the
dam and Hoehne headgate during the
non-irrigation season.

- When water is stored for M&l purposes,
flows in the Purgatoire River between
the dam and Model headgate
(approximately 8 miles) will be reduced
during the irrigation season. Storage of
the majority of the City’s water rights is
not expected for a number of years.

- M&I water use is not expected to result

" -in additional return flows; the City is

~ expected to re-use water to extinction.

Recreation Pool. No affect on the Purgatoire

River.below Hoehne headgate. The following

effects upstream of Hoehne headgate are expected:

- Release of historic agricultural return

flows from Trinidad Reservoir will
result in higher river flows between the
dam and Hoehne headgate during the
non-irrigation season.

- The consumptive use portion (65%) of
the water purchased by the State will no
longer flow between the dam and the
Maodel headgate.

Stockwater. Releases of approximately 70 cfs for
9 days would be released from the reservoir during
the non-irrigation season and diverted with river
gains at District headgates. Gains occurring
outside the period of releases during the non-
irrigation season would remain in the river.

The Amendment Alternative is not expected to -
result in any impact to the Arkansas River.

Prime Farmiands

below the confluence with the Purgatoire River.

All prime farmlands within MLIC would remain
available for irrigated cultivation. The MLIC has
a total of 6,177 acres; a substantial portion has

been determined to be prime farmland. However, |

MLIC is considered to be a “water short”
irrigator, i.e. they have insufficient water to

Initially, the City is only expected to dry-up 373.7

" acres of the 1,321.7 total acres to be dried-up once

full M&I use of Trinidad water occurs.

Approximately 247.7 of the 373.7 are classified by
NRCS as “prime farmland when irrigated™. Of the
805.46 acres to be dried-up in connection with the
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Table 3.1 Summary of Environmental Effects.

Resource

" No Action Alternative

Am endment Alternatlve

adéquately frri'gnt.é all of the farmland they are -
permitted to irrigate. As a result, a portion of the
MLIG is not irrigated each year, which most

| “likely includes prime farmlands.

State’s water pufchase, approximately 458 acres
are considered “prime farmland when irrigated”.

Arkansas Rlver
Compact A

Because any exchanges conducted by the State are
expected to leave the Arkansas River whole below ,
the confluénce with.the Purgataire River, the No
Action Alternative is not expected to cause
material depletions at the state line.

The Amendment Alternative is not-expected to

-result in any. hydrologic changes to the Purgatoire

River below the Dlstrlct or any changes ta the

| Arkansas River. Consequently, no material

depletions at the state line are expected as a result
of this alternative. '

Threatened &
Endangered
Species

» ' Bald Eagles

- Piping.
Plover, .

. I.nteriorj‘

Least Tern

"« Black-footed |

. Ferret

* Arkansas
- Darter

* Lesser
* Prairie- .
chicken:

“No effect = Arkansas River flow changes due to
‘exclianges are outside of winter roosting season.
" Arkdrisas River only effected between Lake
“Meredithiand cofifluence with Purgatoire River —
| no nestmg bald eagles known in this reach of the
‘ Arkansas S

‘Not hkely to,a'd\?ersely effect — Potential changes
in hydrology‘due to exchanges would not have *
\"“measurable adverse effects because they would be
| brief events that dre highly intermittent and would -
occur when flows are already naturally high, the

spnng runoff seasoi.

No effect — there are no known populations of
interior léast tern on the effected portions of the
Arkansas and Purgatoire rivers.

No effect — environmental effects under no action
are expected to be limited to stream channels,
outside of habitat for the species.

Not likely to adversely effect— minor additional
flow during the runoff season would not affect.
habitat requ1rements of the darter :

N¢ effect - environmental effects under no action
are expected to be limited to stream channels,

outsxde of habltat for the species.

‘No effect —

Not likely to adversely effect ~ winter historic
return flow releases from Trinidad Reservoir have
the potential to enhance aquatic, wetland, and
riparian habitat between the reservoir and Hoehne
headgate which may benefit wintering bald eagles.

not known to nest along the-Purgatoire
River and Arkansas River flows will not be
altered.

No 1evf"fect = not known to nost along the Purgatoire
River and Arkansas River flows will not be
altered

No, effect —there have been no confirmed
sightings of the species in Colorado since 1946,

therefore it is unlikely they would inhabit any

restored grasslands within the District.

No effect - species is not found in the Purgatoire

"River basin and Arkansas River flows will not be
altered. ' :

No effect - only known populations are well

outside of the action area.

Recreation

Each successive year after an exchange, no action
will contribute progressively less towards
achieving the State’s desire for a reservoir surface
area of 700 to 1,000 acres, because evaporation
and seepage won't be replaced until another
exchange occurs. '

The State’s purchase of water rights to be
dedicated to replacing recreation pool losses and

-the Clty s storage of M&I water would result in

hxgher and rnore stablé average minimum
reservoir levels. Thi§ will help keep the reservoir
surfice area af or near the State’s desired level
longer dunng the yeaf and especially during
historically low reservoir volume periods such as
late summer and fall.

Social and
Economic
Environment

Negative socipeconomic 1mpactsdueto limited
water supply (inability to use M&! water from
Trinidad Reservoir) is only expected if City of

No socioéconomic impacts are antxcxpated asa;
result of the Amendmeént Alternative — the City of
Trinidad will have sufficient water resources for
growth through 2020 and beyond. The City will

Trinidad population growth is high through 2020;
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~ Table 3.1 Summary of Environmental Effects.

Resource No Action Alternative . Amendment Alternative

no impacts are expected if growth is moderate or have to invest in the infrastructure to-make use of
low. M&! water in Trinidad Reservoir.

Cultural Potential hydrologic changes in Arkansas River- The proposed changes in operations are expected

Resources flow due to State exchanges would not constitute | to result in hydrologic changes that are within the

‘ "1 afederal undertaking. Flows would be brief and range of historic storage and the channel capacity
well within the channel capacity of the river. of the river. Consequently, this activity has no
Consequently, this is not the type of activity that potential to cause effects to cultural resources.
would be expected to cause impacts to cultural
resources. '

HYDROLOGY

" Affected Environment
Trinidad Reservoir
Trinidad Dam and Reservoir regulates the flow of the upper Puroatmre River basin for flood control and
other purposes. The total capacity of the Reservoir is 123,224 acre—feet (af) of which 51,000 af'is
reserved exclusively for flood control purposes. The reservoir has an approximate capacity of 71,024 af
at the top of conservation pool, but has only reached full capacity of the conservation pool during one
year (1999) since it began filling in’ 1976. Typically, storage peaks during March or April. Irrigation
releases begin after mid-April each year and reservoir storage generally declines from this time through
September or October when the lowest storage levels typically occur. Storage levels begin building in
mid-October until peaking again in March or April. ‘ '

During the irrigation season, irrigation releases to the river are made pursuant to the District’s water rights
" and in accordance with the Operating Principles. These releases consist of both inflows passed through
the reservoir and releases from the reservoir’s irrigation storage capacity. During the non-irrigation
‘'season, most of the inflows are stored for release during the irrigation.season.

Recreation Pool

In 1994, the Corps enlarged the 4,500 af permanent recreation pool after determining that there was
unallocated capacity in the reservoir. The permanent recreation pool was increased by 11,467 af for a
total of 15,967 af. The State assumed responsibility for securing water to fill the additional pool capacity, -
‘while the City remains responsible for maintaining the original 4,500 af. Transmountain water diversion
purchases and exchanges were used to fill the additional capacity from 1995 to 1998. No additional
purchases and exchanges have occurred since this initial filling. Currently, seepage and evaporat1on
account for an approximately 1,060 af annual reduction in the recreation pool.

"Fluctuation of the City’s portion (4,500 af) of the recreation pool is typically limited to several hundred
acre-feet. The City fills their portion of the recreation pool with Antonio Lopez ditch water rights
dedicated to this purpose. However, hydrologic conditions often result in years when only limited
amounts of water can be stored under this water right. Consequently, the City’s portion of the recreation
pool is generally filled under favorable hydrologic conditions and the volume then progressively
decreases until hydrologic conditions are again favorable to fill the pool.

11
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Purgatoire River .

The Purgatoire River flows 146 miles from Trinidad Reservoir before j joining the Arkansas River (Corps™ ~
1994). Flows in the Purgatoire River below Trinidad Reservoir are dependent on releases from the -
reservoir, inflows from tributaries, and return flows from irrigation, M&I and other uses in the basin.

Table 3.2 contains mean monthly streamflow data for the Purgatoire River at four gage sites below
Trinidad Reservoir. The first gage (USGS No. 07124410) is just downstream of the Trinidad Dam, the
second gage (USGS No. 07126300) is approx 65 miles below the dam, the-third (USGS No. 07126485)
is near Rock Crossing (approx. 90 miles downstrearn of the darn), and the fourth (USGS No. 07128500) -
is near Las Animas, CO (just upstream of the confluence with the Arkansas River). . The table reflects
Puroatoue River gage data subsequent to the 1976 complet10n of the Trinidad Dam.

Table 3.2. Mean Yonthly Streamflow in cfs as Recordecl at USGS Gaoes Along the Purgatoire
River - 1977 to 2001. .

GageNo.' Jan | Feb | Mar Apr | May | Jun | Jul | Aug ‘Sep.‘vw_Oct!»NQv Dec

07124410 ) . A RN R F T
(Trinidad | 2.69 1294 3.01 | 31.9.1:167,) 206 | 178 | 152 | 115 | 24.6 | 5.61 172.44 "

07126300 R | SR T
(=65 Viles ) 291 | 31.1| 38.9 | 902°| 139.6 | 982 | 88.6 | 144 | 60 | 363.| 349 | 30.6

07126485 ] ' T ' : - T o
(Rock 32.6 35 46.1 | 90.2 | 133 102 | 77.8 | 122 | 443 | 404 | 40.9 | 345
Crossing) : A ‘ _

07128500 N e T
(Las 31.6 [31.8 | 42.4 | 80.7 | 134.6| 99 | 77.6 | 140.6 455 | 35 1.392 | 308

~ Animas,
. CO)

- City of Trinidad Mumcxpal and Industrlal

The Clty s demand for M&I water is primarily a function of the municipality’s populatxon Between

1990 and 2000, the City’ population grew by approximatély 5.8% based on census data (State of
Colorado 2003). Prior to this, the City’s population had declined after peaking in the 1930’s and 1940 s
A report prepared for the City (Black and Veatch 2001) projected that the City would experience a growth
trend through 2020. The report projected that under a high growth scenario the City may be expected to,
grow by 3.5% by 2020; under a low growth scenario population would be expected to grow by 2%.

In 2000, the City’s estimated average daily demand was 2.88 million gallons per day (mgd), or
approximately 3,226 af per year. Delivery of this amount is within the capability of the City’s existing
supply system, which has a maximum capacity of 5,746 af. Based on the Black and Veatch (2001) data,
the City is expected to need approx1mately 7, 975 af under the hxgh growth scenario and 4, 693 af under the
low growth scenario by 2020. i

The City owns a number of John Flood Ditch and MLIC water shares. ‘The City has been given a State

water decree for a change in use, irrigation to M&I, and change in the point of diversion, Mode! Ditch
headgate to Trinidad Reservoir. The City has traditionally leased this water back to irrigators along the

12
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John Flood and MLIC ditches. In some cases, the City has entered into long term agreements with ,
irrigators for use of the City’ s water. The City is currently using a small amount of its change water rights
for augmentation. : _

Stockwater :

Stockwatering is an identified use in the Operating Principles and Opera.tmo Criteria. Water may be
released from the reservoir inflow in the amount necessary, when added to stream gains below the dam, to
make up to 5 cfs (as measured at the State of Colorado’s Trinidad gage [PURTRICO] located upstream of
the Baca Ditch diversion) available for stockwater diversion. The total reservoir inflow release for
stockwatering is not to exceed 1,200 af in' any one non-irrigation season.

This method of delivering stockwater has proven to be ineffective in conveying water to stock ponds.

" Often during the non-irrigation season, there are minimal flows in the Purgatoire River below Trinidad
Reservoir. When releases are made for stockwater, transit and evaporation losses deplete the releases .
before they reach the intended stock ponds. Soils in the unlined ditches are often dry and unsaturated at
this time of year (Jan.-April) and are capable of absorbing a significant amount of the stockwater. In
addition, the width of some of the District canals (ex.: Baca is ~10 ft.; Enlarged South Side is ~21 ft.)
further diminishes the effectiveness of the 5 cfs stockwatering dehvenes because these relatively w1de
ditches disperse the flow over more so1l surface, wh1ch mncreases the transit losses.

Because there is not sufﬁcient flow to transport water to stock ponds, water is being diverted into ditches
and cattle are allowed to drink from pools in the ditches. Cattle accessing water in the ditch, and
associated hoof action on the soils, degrades the ditches, 1ncreases seepace which further decreases the
effectiveness of deliveries to stock ponds

No Action Alternative
Trinidad Reservoir \
o  M&I - The existing Operating Criteria do not prov1de for current and future use of the C1ty s

" changed water rights for M&I use. As a result, the City would most likely continue to lease the
majority of their water to irrigators for agricultural uses, for the foreseeable future. Because the

City would not be storing water in their Trinidad Reservoir account and this water would
continue to be used for irrigation, this particular component is not expected to measurably alter
Trinidad Reservoir storage and release patterns

The City would be expected to continue to seek the means to use this water for M&I purposes

* because of their long-term involvement and investment in securing this water source. Because
the nature of any future Trinidad M&I or other water use are undetermined, the effects of these
actions cannot be predicted: :

» Recreation Pool - The recreation pool volume would be expected to fluctuate severa] thousand
acre-feet under no action due to the lack of a dedicated supply to replenish pool losses. The State
would most likely seek water exchanges to replace losses to their portion of the recreation pool.
The most likely source of water for an exchange would be transmountain diversions that can be
diverted to the Arkansas River. An exchange of this nature requires a number of favorable

~ hydrologic conditions to occur in order to successfully exchange this water to Trinidad Reservoir.
‘In general, the State would purchase transmountain diversion water to make the Arkansas River
“whole” in exchange for storing water in Trinidad Reservoir’s recreation pool. Based on their
experience with initially filling their portion of the recreation pool, the State estimates that in wet
* years conditions for exchanges may occur 4 out of 10 years (Pers. Commi. Paul Flack 2003). In
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normal and dry years, the opportunity to successfuily execute an exchange is expected to be less
than in wet years. Limited opportunities to excharige water may result in significant declines in
the recreation pool volume between exchange fillings. Estimates indicate that evaporatton and
seepage result in an average annual depletion of 1,060 af from the recreation pool (U.S. Army
Corps of Engineers 1994). Consequently, during the timeframes whén exchanges are not
available, the pool volume may drop by several thousand acre-feet.

Stockwater ~ Stockwater réleases iould continue to be limited to the provisions in the exiétiﬁg i

* Operating Principles and Operating Criteria, i.e. releases at a rate of 5 cfs or less not to exceed. ..

1,200 af. A portion of the 1,200 af allowed for stockwatering-is expected to be used even though
the effectiveness of the current stockwatering practice is limited. Unused portions of the 1,200 af

.available for stockwatering would remain in the reservoir irrigation capamty and be used for

1rr1gat10n durmg the 1rngat10n seasomn.

Purgatoire River

"M&I — The existing Operating Crlterla do not provrde for current and future use of the C1ty s

changed water rlghts for M&I use, although minor: -amounts are being used for augmentation.

, Therefore this 1s not expected to result in‘any change in Purgatoire River flows. The historic

1rr1gat10n return flows to the Purgatoire River associated with Trinidad’s John Flood and MLIC

“water rights, in partlcular would be mamtamed because the sub)ect water-will most likely be

leased back to ifrigators.

Recreatlon Pool —The State will most likely not proceed with purchase of the MLIC waterrights -
if th Operatmg Prmc1p1es and Operatmg Criteria are'not amended to allow the State to use MLIC

irTig gation watér to replenish the recreation pool. MLIC would retain ownership of the water...
_rights and would be expected to continue to use the water for agricultural purposes: Al.though

MULIC has removed acreage from production in anticipation of this water sale, they are a water
short irrigator and could still make full agricultural use of the water being considered for sale..
Consequently, no change in Purgatoire River flows is anticipated since thzs water would be
expected to be used in a manner su'mlar to past practices. By ;

" When the State: conducts a water exchange, Water would be diverted and stored in Trinidad
" Reservoir. This will reduce flows in the Purgatoire River below Trinidad Reservoir. . Exchanges
typically occur durmg the peak of spring tunoff;, therefore during an exchange Purgatmre River

flows would most likely be affected sometime during the mid-April to mid-June timeframe. .
Exchanges would typically only be necessary for a few days; wheri conditions are appropriate, to
replenish the State s portion of the recreation pool (Pers Comm. Paul Flack 2003)

Stockwatermcr — Gains (typlcally less than 3 ¢fs) to the Purgatoire River below the' Trinidad Dam
and above the Trinidad gage, which can be diverted for stockwatér use, will most likely only be
diverted occasionally for stockwatering purposes under no action.- Although the current

stockwatering methods are not very effective, some diversion and use of the water is expected to

continue. Any gains that are not diverted would renidin in the river and be available for use by
water districts and diverters downstream of the District. Essentially, current patterns of
stockwater use would continue and no change in Purgatou'e River ﬂows would be expected due to
stockwatermg under no action. :

Arkansas River : X :

The State is expected to seek water exchanges to replenish their portlon of the recreatton pool; These
exchanges will most likely involve working with Colorado Springs Utilities to exchange water in Lake
Meredith for storage of native ﬂows in Trmldad Reserv01r s recreation pool At the time that water
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begins to be diverted and stored in the recreation pool under the exchange, releases would be made from
Lake Meredith to the Arkansas River. The Arkansas River would therefore be made “whole” below the -
confluence of the Purgatoire and Arkansas rivers. The release of exchange water from Lake Meredith
will result in a net increase in Arkansas River flows below Lake Meredith and above the confluence of the
Arkansas and Purgatoife rivers. Exchanges are most likely to occur between mid-April and mid-June and -
the exchange would probably occur over several days (Pers. Comm. Paul Flack 2003). ‘

‘Amendment Alternative
Trinidad Reservoir

M&l- In1t1a11y, the City 1s only expected to use a small portion of thelr John Flood and MLIC
water rights, and therefore will only need a portion of their Trinidad Reservoir storage capacity.
At the outset, the City plans to continue augmenting well use by using their Trinidad water rights.

- The City would use water from three wells for non-potable water uses, such as watering school

and park lawns. The water from these wells is considered a depletion of the Purgatoire River.
Consequently, the City would augment Purgatoire River flows by making releases from Trinidad
Reservoir to replace water used from the wells. The maximum amount of water to be used for
this purpose is 60 af. To meet this need, the City would store the necessary amount of water in
their Trinidad Reservoir capacity and release it as needed. '

The City also has an agreement with Coastal LLC to prdvide raw water for a golf course.- Water
would be diverted directly from the Purgatoire River and used to water the golf course. At this

.time, construction of the diversion and golf course has not occurred. It is difficult to determine

when construction of these facilities will occur and use of water will begin. The developer was
originally scheduled to begin diverting water in September of 2003. Once this need is developed,
water will be stored in the City’s Trinidad Reservoir capacity and released as needed for direct
diversion and use on the golf course. ' ‘ :

Finally, the City does not currently have the facilities necessary to convey water from Trinidad
Reservoir to their existing water treatment plant. In addition, the existing water treatment plant

- would need to be expanded to be capable of treating water from Trinidad Reservoir in addition to

their current water supplies. "A report prepared for the City, Black and Veatch (2001)
recormmended that a new water treatment facility be constructed to treat Trinidad water, rather
than expanding the existing facility. The City supports this recommendation, and has begun the
initial project planning for construction of a new water treatment plant. However, a number of
major project planning and administrative steps must still be completed to undertake the project,
including passing resolutions to proceed with this project, developing funding for the project, and

* site selection and acquisition. The high potential for variability in the outcomes of these initial

planning steps suggests that the City’s use of Trinidad water in a water treatment plant is not yet a
reasonably foreseeable action. Consequently, use of the majority of the City’s reservoir capac1ty

_1s not expected to occur for a number of years.

When the City uses Trinidad Reservoir M&I water, the City’s storage account would accrue
water for later M&I releases. Water in this account would be released as the City needs it.
Unlike irmigation water, M&I water is typically released year-round rather than just during the

- irrigation season. This would result in more water volume in the reservoir during late-summer,

fall and winter months.
Recreation Pool — Under the Amendment Alternative, that portion of the MLIC water rights to be

purchased by the State would accrue to the recreation pool rather than the irrigation eapacity.
Accrual of water in the recreation pool would be greatest during spring months, and lower during
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all other times of the year. Consequently, the pool would probably be fullest at the beginning of
surnmer and lose volume until the following spring fill begins. Fluctuation in the pool volume
would probably be limited to several hundred af, assuming that arinual reservoir inflows.are
sufficient to replace all or most of the annual estimated evaporation and seepage losses of 1,060
af. The net effect of this action is consistently higher reseérvoir.elevations throughout the yeat. ~

e Stockwatering — Under the Amendment Alternative, the full 1,200 af available for stockwa_tering

is expected to be delivered. The District anticipates that releases of approximately 70 cfs would

-be made for stockwatering, and result in approximately 9 days of releases. Reclamation modeled
these releases assuming three 3-day releases of approximately 70 cfs (Appendix‘A)...The model »
indicated that the reduced reservoir surface area after these stockwater releases resulted in less
.ei/'aporat’ion Because there would be less evaporation after these stockwater releases and there
would be more evaporation W1thout these releases, the effects.of the releases on reservoir content
decrease over t1me : : R

Given th‘at a portio‘n of the stockwater allowance is expected to be used under no attion and that
reduced évaporation “boosts” resetvoir content after releases, stockwatering under the, .

_ Amendment Altérnative is- expected to only shghtly decrease non-irrigation season reservoir
conteht. : ey s

Purgato:re Rlver
" M&I - There would be'no 1mpact to the Purgatoire River below the Hoehrie headgate (13 miles
bélow Trmldad Dam) and most likely only minor changes to river flows between thé dam and
Hoehne headgate asa result of the M&I amendments for the followmg reasons: -
1. Regardless of whether the Cxty uses all ‘ot only part of theu' J ohn Flood and MLIC water
’ rights, the historic return flows associated with the historic agricultural use of this water is
protected. The City’s water decree requires that when they store M&I water, releases must be
- made from the reservoir in quantity (35% of the total water considered) and timing similar to
- agncultural historic return flows. Agncultural return flows are believed to accrue, to.the
Purgatoire River beginning at arid downstream of the Hoehne headgate. Consequeritly, there
should be no impact to the Purgatmre R.wer below Hoehne headgate due to M&l
amendments .

The 35% historic return flows are broken down into 25% 1mgat10n season return flows and
10% winter return flows. The irrigation séason return flows (25%) represent no:major change
in.flow patterns for the Purgatoire River. The non-irrigation season return flows of 10% do
represent a change in flow patterns. When derived from irrigation as'under the no action,
these retui'n flows would reach the river below the Hoehne headgate during the non-irrigation
" season. Under the Amendment Alternative, these return flows will be released from the

reservoir during the non- -irrigation season and supplement ﬂows in the'13 m11e reach upstream
-of the Hoehne headgate : SR : :

2. -The City is expected to contmue to lease back a portion, p0351bly da majority, of their water
rights for agrxcultural use, because the City’s use of M&I water from Trinidad Reservoir will
most likely be llmlted for the reasonably foreseeable future. Curréntly, the City only has firm
plans to make use ofa portion of their John Flood and MLIC water rights by making releases

. to augment their well use and potentially to fulfill an agreement to provide releases for
_ watering a golf course (see the M&I component under Trinidad Reservoir above for more
~ detail on the City’s anticipated water'use). Consequently, little or no charige in Purgatoire
. River flow is expected, and no change in flow downstream of the District would occur.
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. However, when the City does store water for M&I purposes, the reduced irrigation releases

will reduce flows in the Purgatoire River between the dam and the MLIC headgate, an eight-
mile reach, during the irrigation season. '

No additional return flows to the Purgatoire River are expectea as a result of the City’s M&I

water use available under this alternative. Water decree No. 88CW061 allows the City to use
the consumptive portion of the water right to extinction, or in other words re-use the water to |
the point that no return flows reach the Purgatoire River. The City has, in fact, proposed to
re-use the water once they begin using it. Water released from the waste water treatment
plant into the Purgatoire River would be diverted approumately 1.5 rmles downstream to
irmgate a golf course.

e Recreation Pool — Similar to the M&I amendments, the recreation pool amendments would have
no effect on Purgatoire River flows below the Hoehne headgate, but would change river flows
* . between Trinidad Dam and the MLIC headgate (approximately eight miles).

1.

Under the Amendment Alternative, the State would be allowed to use that portion of the
water removed from irrigable lands that is considered the consumptive use portion, which has
been determined by the State to be 65% of the water right. The historic return flows
attributed to the Purgatoire River, estimated at 35%, would be released from Trinidad
Reservoir at a rate and time similar to historic return flows to keep the river “whole” or
maintain historic flows in the river. Consequently, the recreation pool amendments will have
no effect on the-Purgatoire River below the Hoehne headgate, the begmmn point of historic -
return flows.

Purgatoire River flows between the Trinidad Reservoir outlet and the diversion for the Model
Ditch, a distance of roughly eight river miles, will continue to flow with the 35% historic
return flows, but will no longer have flows related to the 65% of consumptive use water
transferred to the recreation pool. This water would have been in this eight mile stretch of the
river during the irigation season, and involves of a maximum of 700 af annually.

The 35% historic return flows are broken down into 25% irrigation season return flows and
10% winter return flows. The irrigation season return flows (25%) represent no major
change in flow patterns for the Purgatoire River. ‘The non-irrigation season return flows of
10% do represent a change in flow patterns. When derived from irrigation as under the no-
action, these return flows would reach the river below the Hoehne headgate during the non-
irrigation season. Under the Amendment Alternative, these return flows will be released
from the reservoir during the non-irrigation season and supplement flows in the 13 mile reach
upstream of the Hoehne headgate. :

o Stockwater — Under the Amendment Alternative, multiple “slugs” of water would be released
from the reservoir for stockwatering purposes. The releases are anticipated to occur in multi-day
(2-3) releases, two to three times during the non-irrigation season. Historically, releases for
stockwatering were often around 80 cfs, however the District expects there may be a need for
releases as high as 100 cfs. The total quantity of water available for releases would remain at
1,200 af, just as under the no action alternative. Therefore, at a rate of 100 cfs, the 1,200 af
would be depleted in approximately six days At 70 cfs, the 1,200 af would be depleted in
appro*umately nine days.

During those days that stockwater is diverted, the gains to the Purgatoire River between Trinidad
Dam and the Trinidad Gage (generally less than 3.5 cfs) would also be diverted. If stockwater
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diversions are made for six to nine days, there would be no gains downstream of the diversion
point during those days. (The diversion point will vary depending on which ditch/headgate is
used to deliver the stockwater.) However, the gains would not be diverted for approximately

141-144 days during the non-irrigation season and would continue downstream.

Arkansas River : - -
The-three Amendment Alternatlve elements are not expected to result in any 1mpact to the Arkansas
River. -

PRIME FARMLANDS

The Farmland Protection Policy Act of 1980 and Council on Environmental Quality guidance issued in
1980 direct Federal agencies to'evaluate the impact of their actions on prime farmlands. S
Affected Environment: .- . ‘ : :

The MLIC has'a total of 6,177 acres, a portion of Wthh are prime farmland. The prime farmland
deswnatlcm for thése acres'is contingent upon irTigation water i.e. if the lands are not 1rn0ated the soils
themselves do not’ meet the crlterla for des1gnat10n as prime" farmland. "

The Clty has acquired 43 percent of the Johns Flood water nghts over-the years, begmmng in 1981. The '
City typlcally leases this water for irrigation purposes on a year-to-year basis to various farriers that use
the Johris Flood ditch system (the Johns Flood Ditch Company was dissolved in 1985). It is likely that -
some of the acreage that has been irrigated in the past with Johns Flood water leased from the City was
used on prime farmland. However, there is no specific irrigable acreage associated with this lease water,
which is subject to change in location of use annually and has changed over time.’

No Action Alternative :

All prime farmjands within MLIC would remain available for irrigated cultivation. The MLIC does not
hold sufficient water rights to adequately irrigate all of their lands:in itiost years. Consequently, it is
reasonable to expect that some of the MLIC farmlands will experience short or long-term dry-up due to
"changes in operations to address water shortages and unfavorable hydrologic conditions.

Continued delivery of the City’s Johns Flood lease water to irrigators could tean that prime farmlands
~ that would otherwise not be 1rr1gated would receive water. Delivery of this water will not have a direct
impact on mamtatmng or losmg prime farmland on the whole. ,

Amendment Alternative e ’

Initially, the City’s use of M&I water from Trinidad Reservoir is expected to'be lirited. Full
development of this water source 1s e‘(pected to be several years in the future. The portions of the City’s
water that are not used for M&I purposes are to be leased back to irrigators for agricultural use. When
there 1s a request for dehvery of M&I water, the City is required to notify the District to inform them of

~ which lands in the District will be dried-up i conneétion with the M&I deliveries. The number of acres .
" to be dried-up is proportionate to the number of acre-feet being used for M&I purposes. The City’s

subject water rights indicate that for the 2,802 af of water secured by the City, dry-up of 1,321.7 acres

will be required, Specific parcels to be dried-up are not specified. Initially, the City has indicated the
need to dry-up 373.7 acres in response to M&I water use, and has identified specific parcels for this
purpose (Wheeler 2002). Approximately 247.7 of these acres are classified by the Natural Resource

Conservation Service (NRCS) as prime farmland when irrigated. There is some potential for the specific

lands identified for dry-up by the City to change from year to year, because the water decree does not

18



G

Trinidad Operating Principles and Operating Criteria Final EA

identify specific lands for dry-up. If this occurs, the portion of dry-up acreage that is prime farmland
when irrigated will also vary.

Under the Amendment Alternative, the State is expected to implement their agreement with MLIC for.
transfer of certain water rights. The agreement involves the transfer of 700 af of water, which is
calculated to be the equivalent water used to irrigate 805.46 acres. The agreement for this transaction
_identifies specific acres to be dried-up. Of the 805.46 acres to be dried-up, approximately 458 acres are
considered prime farmland when irrigated. Note that completion of this transfer is dependent on the
1ssuance of a water decree for the change in ownership, use and diversion of the subject water.

The stockwatemno component of the Amendment Alternatwe 1s not expected to have any dlrect effects on
prime farmland. »

. The primary significance of removing prime farmland from production is often the economic impact on
individual farmers from losing their most productive lands and loss of the nation’s most economically
productive farmlands. However, the Amendment Alternative is not expected to involve impacts in either
of these respects with regards to the MLIC lands. In this case, the land owner has willingly identified
those lands that provide the least benefit to the farms operations. Although they may include prime
farmland, the identified lands have features, such as excessive erosion and high ditch maintenance costs,
that make them the least attractive lands for the farmer to cultivate. Consequently, changing the land use
~on these lands does not negatively affect the farmer, instead the farm operator can recognize economic .
gain from the sale of water associated with those lands and 1rnproved operational efficiency by removal of
the farmer's least econonncally viable lands. ‘ -

The City’s future use of the Johns Flood water for M&I purposes will mean that less water is available to
lease for irrigation purposes. Johns Flood lease water is not dedicated to specific lands and therefore any
‘specific effects of not delivering irrigation water cannot be determined. However, less availability of
irrigation water is not expected to result in the loss of prime farmlands or preclude the use of any prime
farmlands; they can still be cultivated and irrigated.

ARKANSAS RIVER COMPACT

Affected Environment

The Arkansas River Compact (Compact) was enacted into law by Congress in 1949 for the purpose of

settling disputes, avoiding future conflict and equitably apportioning the waters of the Arkansas River

between the states of Colorado and Kansas. The Compact is not intended to impede or prevent future

development of the Arkansas River basin, as long as the waters of the Arkansas River are not materially

depleted in usable quantity or availability for use to water users in the states of Colorado and Kansas. The

Compact also established the ARCA to administer the Compact. ARCA is a signatory to the Trinidad

Reservoir Operating Principles. ARCA approves amendments to the Operating Principles, which also
must be approved by the other 51gnator1es to the Operating Principles (Reclamation, Corps, the D1stnct

- and the State of Kansas).

No Action Alternative

Operation of the irrigation capa01ty and recreaﬁon pool would remain essentially the same as

they are currently. No change in the hydrologic regime for the Purgatoire River below Trinidad -

Dam and Reservoir is expected and any exchanges conducted by the State are expected to leave
the Arkansas River “whole”. As aresult, there.are no depletions to the Arkansas River or other
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“hydrologic effects associated with the No Action Alternative that are expected to result in a
material depletion.

Amendment Alternative

Amendment of the Operating Prmcxples to allow M&I use by the City of Trinidad was approved by the |
signatories to the Operating Principles in 1998. On May 23, 2003, ARCA adopted amendments to the
Operating Principles that would permit the irrigation capacity to be used to replace evaporation and.
seepage from the permanent fishery pool. Finally; ARCA adopted amendments to the Operating
Principles that perrmt the proposéd operational changes for stockwatering on December 9, 2003.
'ARCA’s approval of the proposed-actiens indicates that ARCA members do not expect that these
amendments to the Operating Principles will result in material depletions. The analysis described in the
Hydrology section of this chapter also concludes that the Ameridment Alternative will not result inany
material depletions. The three components of the proposed action are not expected to result in hydrologlc‘
changes to the Purgatorre Rlver downstream of the Dlsmct or any change in the hydrology of the _

Arkansas Rlver IR
M \
Sl

THREATENED AND ENDANGERED SPECIES

Affected Envnronment s : o RN
Four species listed as threatened or endangered under the Endangered Spec1es Act (ESA) may be present
in the action area. Two species.have been 1dent1ﬁecl as candidates for listing: No critical habitat has been
designated nor proposed in the action area.” The Fish and Wildlife Serv1ce (FWS) concurred w1th thls
spec1es llst on July 31, 2003. S

T_hreatened or Endangered Species

Bald eagle (Halzaeetus luecocephalus) o Threatened

Piping plover (Charadrius melodis) ' o Threatened *
Interior least tern (Sterna antillarum) . Endangered
Black-footed ferret (Mustela nigripes) Endangered

Candidate Species

Arkansas-darter (Etheoszoma cragint)
Lesser prairie-chicken (Tympanuchus pallzdzcmctus)

Bald Ea gle :
Bald eagles are large opportunlstlc birds of prey that feed largely upon fish and waterfowl Bald eagles
are associated with rivers, lakes, and reservoirs where large trees provide perch sites for roosting and for,
locating and securing prey. Flsh are the primary source of food. Under adverse conditions, bald eagles P
will search for prey in upland areas and will also féed or carrion. If severe winter COI'IdIthl’IS persist, bald
eagles will concentrate in areas with open water or mrgrate further south.

Nesting and wintering bald eagles are found in close association with water that provides a reliable food .
source and isolation-from human disturbance. Bald eagles wintering in Colorado are thought to originate
in the central provinces of Canada and the Great Lakes states. Migrant and wintering bald eagles begin to
arTive in the Arkansas River basin i in mid- to late:October and begin to leave the area for breeding areas.in
the north by early March. Adult migrants tend to wiriter repeatedly in the same area but remain mobile
when seeking food during changing winter weather ¢onditions. The Colorado Division of Wﬂdllfe
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(CDOW) (2003) estimates that approximately 800 bald eagles winter in Colorado. Wintering and
migrating bald eagles can be expected to occur throughout the lower Arkansas River basin.

Bald eagles nest near rivers, lakes, and reservoirs where they select nesting sites free from disturbance.
Cottonwood trees are preferred nesting trees in the lower Arkansas River basin. Nests are large and re-
used annually. Nesting activities begin in early to mid-March, eggs are laid in late March to early April, .
and both adults incubate the eggs. Eggs hatch in mid-May and fledging takes place after ten to eleven
weeks with immature birds remaining near the nest for another six weeks. The number of active bald
eagle nests is increasing in Colorado. In 2001, there were about 51 nesting pairs (CDOW 2003). There
are no known active nests in Las Animas County (Pers. Comm. Jeremy Gallegos 2003). The bald eagle
has been downlisted to threatened and has been proposed for de-hstmcr

Piping Plover :

The piping plover is a migratory shorebird that breeds along prairie rivers, alkali lakes and ponds of the
northern Great Plains, on sandy beaches along the Great Lakes, and on the beaches of the Atlantic coast.
Its primary food is aquatic invertebrates. -Piping plover populations have fluctuated drastically since 1900
primarily as the result of market hunting. Populations rebounded by the 1920s; however, human
encroachment, an increase in the recreational use of sandbars and beaches, channelization and :
1rnpoundment of rivers, and the resultant modification and destruction of habitat have caused nurmbers to

. decline again.

The piping plover is one of three small plovers that can be found in Colorado. In eastern Colbrédo
piping plovers occur primarily as migrants and arrive in early April. Most non-breeding piping plovers
leave Colorado by the end of May

The plpmg plover’s historic breeding habltat in eastern Colorado included the South Platte and Arkansas

rivers. Piping plovers can also be found breeding on sandy lake and reservoir shorelines, river sandbars,
and sandy wetland pastures. Breeding piping plovers arrive in eastern Colorado in late April. Piping

- plovers are known to nest with interior least terns at John Martin Réservoir on the lower Arkansas River
~ (Pers. Comm. Kevin Kaczmarek 2003). The piping plover is listed as threatened. '

Interior Least Tern :

The interior least tern is the smallest member of the tern family and breeds in southeastern Colorado in
the La Junta-Lamar area and in colonies of piping plovers at John Martin Reservoir (Pers. Comm. Kevin
Kaczmarek 2003). Breeding least terns are normally associated with unvegetated shorelines, sandbars,.
and mudflats of rivers and reservoirs. The occurrence of breeding least terns is localized and 1s highly
dependent upon the presence of dry, exposed sand and gravel bars and favorable river flows that support a
forage base and isolate the bars from the banks. Characteristic riverine nesting sites are dry, flat, sparsely
vegetated sand and gravel bars within a wide, unobstructed, water-filled river channel. This swallow-like
aquatic bird feeds primarily on small fish, such as shiners (Notropis spp.) and plains killifish (£ undulus .
kansae), from shallow water in rivers and lakes.

Least terns arrive on breeding sites in mid-May. Both sexes share egg incubation that takes 19 to 25 days. -
Winter habitat for the interior least tern is currently unknown. The interior least tern is listed as
endangered. -

Black-footed Ferret

The black-footed ferret is a small carnivore about the size of a mink and is considered to be the most
endangered mammal in North America. The historic range of the black-footed ferret coincides with that
of the three species of prairie dogs upon which it depends for food and shelter and includes the short and
mid-grass prairies of the Great Plains (Schroeder 1987). Black-footed ferrets inhabit prairie dog towns
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utilizing abandoned burrows with approximately 90% of their diet consisting of prairie dogs. The
remainder of their diet is composed of mice, ground squirrels, rabbits, rats, birds, reptiles, and insects.
The demise of the black-footed férret in the mid-1900s coincided with attempts to rid the Great Plains of
prairie dogs. What was believed to be the last known black-footed ferret died in 1979 in captivity inl
South Dakota and the Species was présumed extinct-until it was rediscovered in Wyoming in
1981(Nebraska Game and Parks Commission 1996) “The last record of a black-footed ferret in Colorado '
was from 1946 (CDOW 2003) . . l

Historically, black-footed ferrets weré riever abundant (because few people saw or recorded thern) in
Colorado, but they likely ranged statéwide. Prairie dog towns/complexes consisting of more than 80
acres within four miles of one another should be surveyed for. the presence of black- footed ferrets (FWS
1993). Small isolated prairie dog colornies are located north and east of Trinidad Reservorr (Pers Comrn."'
Kevm Kaczmarek 2003). The black-footed ferret is listed as endangered.

Arkansas Darter

The followrng information was taken from the CDOW webpage :
(http://wildlife.state 0. us/species cons/ifidéx.asp). The Arkansas darter is a three-mch member of the )
walleye and perch famlly Its body d1splays 12 to 14 dusky: stripes along the sides with ﬁne black specks
on the back and a dark vertlcal wedge=shaped spot beneath the eye. Dunng the Apnl-May breedmg -
seasorn, ‘males dxsplay brmht orange underneath. N P , ‘ . v

Arkansas darters feed on a variety of aquatic invertebrates and plant material including small seeds. "‘T'hey
prefer shallow, clear streams with sandy substrates spnng fed pools, and abundant rooted aquatic .
vegetation. . ~ . ‘

Arkansas darters may spawn throughout spring and summer. Spawning takes place in shallow water over
a bottom of coarse gravels. Eggs are usually depos1ted 11l Open areas on orgamc material coverlng sandy-
substrates Arkansas darters become sexually mature in a year or less.

The Arkansas darter has a very restncted natural range and is the only darter native to the. Arkansas R1ver :
drainage. 1t is found only in tributaries to the Arkansas River in Colorado, Kansas, Missouri, and / ‘
Oklahoma. The species is found in the upper Arkansas River, springs adjacent to Fountain Creek, Horse

' Creek upper Arkansas River at John Martin Reservoir, Big Sandy Creek, Rush Creek, Black Squirrel . .
Creek, and Chico Creek drainages. The datter has never been recorded from the Purgatoire River
drainage and appears to be restncted to Arkansas River tributaries that enter the river from the north
(Pers. Comm Jim Melby 2003). Co :

Arkansas darters are susceptible to predatlon by 1ntroduced fish and degradatlon of water quallty The
‘ Arkansas darter i isa candrdate species. ‘ : :
Lesser Prame chicken ‘ o
The following information was taken from the CDOW webpage 5o S gy -
(http://wildlife state.co.us/species. cons/index.asp). The lesser prairie chrcken 1§ mostly brown in color
“with horrzontal barring, short rounded tails and about the size of a small chicken. Males have reddish air
sacs on their necks that are inflated during mating courtship displays. Lesser prairie chickens h1stoncally
occupied the grasslands of Texas, Oklahoma, New Mexico, Kansas, and southeastern Colorado. They
prefer sandy grasslands having an abundance of mid-height grasses, sandsage, and yucca. During
- summer, they feed on grasshoppers and other msects Durmg winter, their food source consists of seeds,
leaves, grain,.and milo from agrlcultural areas. =

Lesser prairie chickens are polygamous wi_th rnale-s attracting fernales to leks with elaborate dancing
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displays. Males also inflate their red air sacs and display their yellow combs. Hens tyeically lay 12 eggs.

Populations have declined as a result of conversion of grasslands and overgrazing. In Colofado, most of
_the birds are found in the Comanche National Grassland near the Town of Campo'in the southeastern '
corner of the state. Smaller groups of birds are found south of the Town of Holly, east of the Town of
Eads, and south of the Cimarron River. One group of birds was released in sandsacre-yucca habitat east of
the City of Pueblo in an effort to establish another population. The lesser prairie chicken is not found i mn
Las Animas County (Pers. Comm. Kevm Kaczmarek 2003). The lesser prairie chicken is a candldate
specxes :

No Action Alternative

As described in the Hydrology section, exchanges conducted by the State to replenish their Trinidad
Reservoir recreation pool would reduce flows in the Purgatoire River between Trinidad Reservoir, when -
flows are stored, and the Arkansas River when they store and exchange flows. Flows in the Arkansas
River between Lake Meredith and the confluence of the Arkansas and Purgatoire rivers (a river distance
of approximately 40 miles) would increase when exchanged flows are released to replace stored water at
Trinidad Reservoir. These exchanges are expected to oecur during spring run-off (mid-April to mid-June)
and to take a few days to complete. Environmental and administrative conditions permitting exchanges
are estimated to occur a possible 4 out of 10 years in wet years and less in average and dry years based on
the State’s past experience. :

The No Action Alternative is not expected.to result in any other hydrologic or operanonal changes W1th1n '
or outsuie of the District.

Bald Ea gle -

The No Action Alternative would have no effect on bald eagles because changes in flows associated with
exchanges are expected to occur outside of the winter roosting season for bald eagles in the Arkansas .

. Basin and there are no known nesting bald eagles in the effected reach. ;

Piping Plover :
Piping plover are known to breed at John Martin Reservoir and may breed along the Arkansas River
upstream of John Martin Reservoir. Piping plover at John Martin Reservoir would not be affected by
exchanges because the Arkansas River will be “whole” or unaffected below the confluence of the
Arkansas and Purgatoire rivers. Since piping plover generally arrive in the Arkansas Valley in late Aprl,
there 1s potential for changes in Arkansas River flows due to exchanges to affect nesting piping plover
upstream of John Martin Reservoir. However, because the exchanges will be relatively brief events (most
likely limited to a few days), highly intermittent (only in years when all conditions are appropriate, which
will most likely only be certain wet years) and occur early in the breeding/nesting season during the - .
spring run-off season (high flow period), piping plover may be affected, but are not likely to be adversely
affected because any potential changes in hydrology would not have measurable adverse effects on
nesting plovers. In addition, it is important to note that during high flow years, sand and gravel bars used
by piping plover are typically partially or entirely submerged forcing birds to nest at the highest suitable
elevations and less likely to be affected by minor increases in flows.

Interior Least Tern

There are no known populations of nesting least tems along the affected portions of the Purgatoire or
Arkansas rivers. However, if nesting terns are present and nesting on the Arkansas River upstream of
John Martin Reservoir during exchanges, effects would be similar to those described for plovers and are
not likely to adversely affect interior least tern.

Black-footed Ferret
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. The no action would have no ‘effect on black-footed ferrets because the effects under no action are
expected to be limited to stream channels, outside of the habitat for the species.

Arkansas Darter : =

Because the exchanges are expected to be relatively brief events (rnost likely limited to a few days)
highly intermittent (only in years when all conditions are appropriate, which will most l1kely only be
certain wet years) and occur during ‘the spring run-off season, (high flow perrod) Arkansas darters are not
likely to be adversely affected because rnmor addmonal flow dunng the runoff season would not affect
habitat reqilirements of the darter ‘ ~

Lesser Prairie-chicken
Stream channel effects resulting under no action would be well outmde the known habitat for thls Specles
no effect to the specres would occur s e : = ‘

Amendment Alternative - ' a o
On February 20, 2004, the F WS concurred with the followmg ﬁnchnvs related to threatened endangered
and candldate specres w1th1n the act1on ared: Ce A .

Bald Eagle - eE e = :

The eagle may occas1onally V1s1t the Puroatmre R1ver valley and Trlmdad Reservo1r dunng w1nter Once
water is used for M&I and recreation pool purposes and non-irrigation season historic return flow releases
are being made from the reservoir, there will be higher flows in the reach of river (a maximum of 3.2 cfs
in winter) betwéen Trinidad Dam and the Hoehne Headgate (13 river miles below the dam and where
return flows to the river are assumed to begin) during the non-irrigation season, enhancing aquatic? -
wetland, and riparian habitat necessary to support prey species utilized by eagles. | o

The proposed recreanon pool and stock watering changes have the potential to individually affect the
recreation pool and irrigation capacity, but cumulatively the proposed changes result in no adverse effect
to the elevation level of Trinidad Reservoir. Recreation pool use of water from the irrigation capamty to
replace evaporation and seepage will maintain higher winter storage levels in Trinidad Reservoir. Stock
water releases are currently only partially used, but under the proposed action, full use of the 1,200 af |
allowance is expected. This would result in an annual reduction in reservoir volume of several hundred
acre-féet during the winter months. Therefore, when considered together, these actions will very nearly or
fully offset each other. Consequently, they are expected to result 1 either no, effects or possibly a minor
1ncrease in storage

Based upon our analysis of the effects of the proposed action, the current and potential status of this
species in the Purgatoire River basin, and other land use activities in the area, we conclude the proposed
action may affect but not adversely affect (beneﬁcmlly affect) the bald eagle :

Interior Least Tern and Piping Plover ‘

These two species are addréssed in common because of their sm’ulanty in habits and habitat requtrements
Terns and plovers nest at John Martin Reservoir on the Arkansas River downstream of its confluence with -
the Purgatoire River. Neither species is known to nest along the Purgatoire River (Pers. Comm. Kevin,
Kaczmarek 2003). There would be no change in flows in the Purgatoire River below the District durmg
the months when terns and plovers would be nestmg atJ ohn Mamn Reserv01r :

Based upon our analysrs of the effects of the proposed action, the current and potentlal status of thls |

species in the Purgatoire River basin, and other land use dctivities in the area; we conclude the proposed
action will have no effect on the interior least tern or the piping plover. :
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Black-footed Ferret ‘

Ferrets cohabitate with prairie dogs in large colonies. Only small, isolated prairie dog colonies are

located within the action area and those occur outside of the District. The proposed action does include

activities that would encourage changes in land use from cultivated use to grassland or pasture use within

the District: This change in land use could create potential habitat for prairie dogs, that might result in
“potential black-footed ferret habitat.

Based upon our analysis of the effects of the proposed action, the current and potential status of this

~ species in the Purgatoire River basin, and other land use activities in the area, we conclude the proposed

“action will have no effect on the black-footed ferret. We anticipate potential development of prairie dog
and black-footed ferret habitat. However, since there have been no confirmed sightings of fmets in the
state since 1946, it is unhkely that ferrets would inhabit the restored grasslands. :

Arkansas Darter
" The Arkansas darter is not found in the Purgatoire River basin (Pers Comm. J ames Melby 2003) The
proposed action is not expected to alter Arkansas River flows.

Based upon our analys1s of the effects of the proposed actiom, th‘e current and potential status of this
species in the Purgatoire River basin, and other land use activities in the area, we conclude the proposed
action will have no effect on the Arkansas darter. '

. Lesser Prairie-chicken
The lesser prairie-chicken is not known to occur in Las Ammas -County. The closest known populations
are found in Baca County. :

Based upon the ana1y51s of the effects of the proposed actlon the current and potent1a1 status of this
species in the Purgatoire River basin, and other land use activities in the area, we conclude the proposed
action will have no effect on the lesser prairie-chicken.

'SPECIES OF CONCERN

- Affected Envnronment L

The State of Colorado has demgnated certain wildlife spemes that have low or declining popula‘uons
within the State as state endangered (SE), state threatened (ST), or state species of special concern (SC).
(Species listed by both the State of Colorado and the federal government are addressed in the Threatened
- and Endangered Species section.) The following species designated by the state are known to occur or
are likely to occur in the action area for the proposed action.

Swift fox ' Vulpes velox SC-
Northern pocket gopher Thomomys talpoides macrotis SC
Botta's pocket gopher . Thomomy bottea rubidus SC
Black-tailed prairie dog - Cynomys ludovicianus C N®

- Townsend’s big-eared bat Corynorhinus townsendii - SC
Northern river otter ' - Lontra canadensis ' ST
Long-billed curlew Numenius americanus SC
Wolverine Gulo gulo o SE
Greater sage grouse Centrocercus urophasianus : SC -
Mountain plover : Charadrius montanus -~ SC
Peregrine falcon Falco.-peregrinus anatum SC
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Ferruginous hawk Buteo regalis SC
Greater sandhill crane ' Grus canadensis tabida : SC
Western yellow-billed cuckoo - Coccyzus.americanus. - - -8C .
Burrowing owl .. Athene cunicularia . ST
Plains sharp-tailed grouse - Tympanuchus phasianellus SE
Plains minnow ‘ ! Hybognathus placitus . SE
Suckermouth minnow’ Phenacobious mirabilis : SE
Flathead chub . Platygobio gracilus . - SC
Great pldins narrowmouth toad-  Gastrophryne olivacea . SC .
' Plains leopard frog -+ Rana blairi . ' . .8C .
.Yellow mud turtle : Kinosterinon flavescens . SC
Triploid checkered wh1pta11 Cnemidphorus neotesselatus . ' SC.
Massasauga o Sistrurus eantenatus: - . SG RN
Texas horned lizard - Phryonosoma cornutum SC

No Action Alternative %
The madjority of species listed by the State of Colorado as hkely t0 occuror known to occur n the pI'O_]CCt
area would not be impacted by the No Action Alternative, because they are species that would not be
impacted by miifior hydrologlc changes, such as the burrowing owl, swift. fox, or Texas horned lizard..
Species that could be imperiled by hydrologic changes expected to occur as result of the State’s water .
exchanges from Lake Meredith to Trinidad Reservoir, specifically the plains minnow, suckermouth .~
minnow, flathead chub, yellow mud turtle, and northern river otter, are not expected to be substantively
impacted. The changes due to the exchanges will result in Arkansas and Purgatmre river flowsand - _
Trinidad Reservoir storage that are well within the Historic flow and reservoir storage ranges. In. addltlon '
. the changes would be short-term (a few days), result in relatively minor flow changes, and. ocour - -
approximately four out of ten years Consequently, any impacts to these species would be expected to be
mmor ‘ R »
Amendment Alternatlve ' : -
The majority of species listed by the State of Colorado as likely to occur or lcnown to occur in the pI‘OJeCt
_area would not be impacted by the Amendment Alternative, because they are species that would not be
impacted by hydrologic or potential land changes expected under the Amendment Alterative. The plams
minnow, suckermouth minnow, flathead chub, yellow mud turtle, and the northern river otter may be
present in the reach-of the Purgatoire River (Trinidad Dam to Hoehne headgate) or Trinidad Reservmr .
~where hydrologxc changes would occur as a result of the Amendment Alternative. However, the
relatively minor change in flows and patterns, of storage would not be expected to adversely impact these
species; because the changes are well within the historic flow and reservoir storage ranges. A few
species, such as the northern pocket gopher, Botta’s pocket gopher, black-tailed prairie dog, and plains
sharp-tailed grouse, may be able to occupy lands that would no longer be cultivated due to the City’s
purchase of irrigation water for M&I use if lands are allowed to revert to grasslands

i

RECREATION' '

Affected Environment
In 2001, the Trinidad Lake State Park Managermerit Plan Update Report (Colorado State Parks 2001) was
cornpleted by the State. The following are excerpts from the report. L :

The Trinidad Lake State Park (State Park) has been managed by the State since 1980 tlnotlgh an
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the City of Trimidad, off Highway 12. Situated in Las Animas County, the largest county in the
state, the State Park is approximately twelve miles north of the Colorado/New Mexico state line,
and two hundred miles nearly due south of Denver. The 2,500 acre State Park, at an average
altitude of 6,300 feet, offers a spectacular backdrop of the Sangre de Cristo Mountains, Culebra

" Range. The State Park is bordered by the Scenic H1ghway of Legends and the Santa Fe National
Historic Tra1l

The State Park is the only area on the Purgatoire River that is set aside specifically for large scale,
water-based recreation. The fluctuating reservoir averages 800 surface acres and can balloon to
over 1400 surface acres in wet years. It is open to all forms of water related recreation. The
closest lakes of this size are Lake Pueblo State Park, 100 miles to the north and John Martin State
Park, 100 miles to the east. The area is located three miles from a major artery into the state,
Interstate 25. The State Park provides water-based recreational opportunities, such as sailing,.
water skiing, boating, shore fishing, and camping facilities to régional travelers and tourists.

Water 1s stored in Trinidad Lake for irrigation purposes from October 15 through April 15 every
year. Irrigation releases begin after April 15, and the lake is usually drawn down through the six- .
month irrigation season. Determining factors during this period include local precipitation and-the
size of the snowpack in the Sangre de Cristo Mountains, Culebra Range.

Another factor affecting lake levels is the susceptibility of the Purgatoire River Valley to flash . -
floods. A flash flood in August of 1981 caused the lake level to rise over 17 vertical feet ina .
‘three-day period. A rain/snow event on April 29th, 30th and May 1st of 1999 resulted in a 43 foot
* vertical rise in the lake level during the month of May. It is difficult to estlmate or predlct lake

_ levels or even establish an average due to the varying conditions.

The original recreation pool assigned to the project was 4,500 af and offers about 284 surface
acres for recreation. When the lake is filled with irrigation water, it can hold over 71,000 af and
expands to over 1,400 surface acres. There is 84 vertical feet of fluctuation between the top of
the original recreation pool and the top of the irrigation pool. The ideal lake size from a

~ recreational standpoint is between 700 and 1,000 surface acres.

Storage in Trinidad Lake began in 1979 and since then has reached a high elevation of 6,230 feet
.in 1999, and a low elevation of 6,145.91 feet in September of 1989. Water levels tend to be
highest in March and ‘April and lowest in September and October.

The State Park 1s economically valuable to the City and Las Animas County. In 1994, an :
Economic Impact and Perception Report completed for the Colorado State Park System indicated
that each individual visitor spends at a Colorado State Park is approximately $75.00 on tnp costs
that included entrance and camping fees, lodging, groceries, gas, licenses, and other
miscellaneous expenses. It is estimated that the State Park generates approximately 15 million
dollars in the regional economy. Table 3.3 is the State Park’s visitation and revenue figures for
the last ten-year perlod
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Table 3.3 Trinidad Lake State Park C.orrlpa'rlson,of Yisitation, Revenue and Lake Elevations

Year Visitors Revenue Year Average Year Average " Average -’
: - Elevations Average Elevatlons ‘ .. Surfdce
' Surface ‘May-September _ . Acres -
Acres s May-S Jtember ]
1 1990 149,724 $51,018.10 6151.3 - 327 6151.3 327 -
| 1991 | 144,022 | $54,809.45 - 6158.7 397 6150.9 g 323 .
1992 | 151,087 | $55570.50 | .6160.5 |° "419 | 61576 | - 388
1993 | - 176,172 $72,099.20 . 6173.2 ' 575 | 61795 - ’ 874
1994 199,989 $81,013.70. | 61765 | 621 | - 61794 | o 674 Do
1995 |+ 206,760 |  $90,629.60 |, 6180.5 | 680 .| »6185 9 L . 744 Lt
1996 182,388 $92,306.25 . | .. 6170:9: -829 - 61624 o 44T e
1997 | 166,869~ $109,805.30¢ 61732 | . 575, | - 61785 .| .. 662..
1998 | 171,825 | $136,640.05 6179.8 674 6179.8 ' T B74
1999 | 198,429 | $138,792.47 |- 6210.5+ 1109 | .. 62259 | . 1359 .-
ZOQOV' 199,755 | $'171,663_.67 ‘62,‘12.9‘ L1146 6212.9° S 1T

No Action Alternative
As described and displayed above, there is a correlation between Teservoir vblume and the amount of »
recreation use at Tnmdad Reservoir.. Typ1cally, higher visitation rates are assoc1ated with greater
reservoir volume, Under no action, the récreation pool is expected to fluctuate several thousand acre-feet,
_declining in volume each year until an exchange can be used to replenish the volume lost to evaporation
and seepage. Because the opportunity to exchange is expected to be several years apart, the negative
impacts to the pool size and potentially to wsrtatlon will increase each successive year after an exchange
has occurred until the pool is. replemshed

The impact of recreanon pool volumes are most evident when the 1rr1gat1on capa01ty is empty or nearly
empty. At these times, the recreation pool represents the ' major, or poss1bly the only, volume of water in’
Trinidad Reservoir. Typically, the irrigation capacity reaches its highest annual level from mid-March to
mid-April and then drops over the course of the irrigation season. The irrigation capacity is typically at
its lowest level in mid-October and gains volume during the non-irrigation seasor as water is accumulated
in the irrigation capacity. Consequently, the recreation pool has the greatest opportunity to impact
visitation in the late summer and fall when the irrigation capacity volume is at its lowest level. The lower
the recreation pool volume i 1s durmg this time of the year, the less value 1t may provide in attracting
visitors to the reservoir.

Each successive year after an exchange, the No Action Alternative will contribute progressively less
towards achieving the State’s desire for a reservoir surface area of 700 to 1,000 acres, or 21,188 af and
40,716 af of reservoir storage respectively. When the recreaticn pool is full after ant exchange, the State’s
minimum desired level of 700 surface acres will only be achieved when there is at least 5,221 af in the
irrigation capacity. To achieve 700 surface acres after one year’s evaporation and seepage losses (1,060
_af), a minimum of 6,281af in the irrigation capacity would be necessary; after five years of losses (5,300
af), 10,521 af of storage in the irrigation capacity would be necessary; and after ten years losses (10,600
af), 15,821 af would be necessary. Each year that the State is unable to conduct an exchange, the
opportunity to reach the State’s minimum desired reservoir surface area and the duration that the lake may
be at or above the minimum desired reservoir surface area lessens. '
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Amendment Alternative

Under the Amendment Alternative, the recreation pool volume will be relatwely more stable than under

no action. Fluctuation in the pool volume would probably be limited to several hundred af, assuming that
annual reservoir inflows are sufficient to replace all or most of the annual estimated evaporation and
seepage losses of 1,060 af. Accrual of water in the recreation pool would be greatest during spring .
months and lower during all other times of the year. Consequently, the pool will probably be fullest at the

" beginning of summer and lose volume until the following spring fill begins. The net effect of having a

dedicated water supply for the recreation pool is consistently higher reservoir elevations throughout the
year. ‘ '

The City’s storage and use of M&I water under the Amendment Alternative will alter reservoir storage
patterns in a manner that will benefit recreation. M&I water would be expected to primarily be stored
during spring/early runoff seasons and then used throughout the following year to meet City water
demands. This change in storage pattern from irrigation use of the water, spring storage and release
during the irrigation season, will result in storage of water through a greater part of the year than
irrigation water which is stored for a shorter period of time.- So, whenever M&I water is stored longer
than it would if it had been in the irrigation capacity, the additional volume in the reservoir will conmbute
to an 1mproved recreation experience.

Under the Amendment Al;ematwe, both factors mentioned above will contribute to reaching the State’s
desired surface area for the reservoir. The recreation pool volume will be more stable, minimizing the-
quantity of other water needed to reach the State’s minimum desired reservoir surface area of 700 acres.
In addition, conversion of irrigation capacity water to M&I water will mean that higher reservoir.levels
are sustained longer annually. This will help keep the reservoir surface area at or near the State’s desired
level longer during the year, and especially during historically low reservoir volume pemods such as late
summer and fall.

SOCIAL AND ECONOMIC ENVIRONMENT

© Affected Environment

In the early 1900’s the region flourished due to the coal mining industry. Mining.camps and “coke towns”

.were located throughout much of Las Animas County. After World War II, there was a rapid decline of

the mining industry, which contributed to a decline in the population and economy of the region. Today,
the major economic base is ranching, farming, methane gas extraction, land development and related
construction. Economic recovery in the Trinidad area has been slow. Currently, approximately 10,300
people live in the City; the population of Las Animas County is estlmated at 17, 385 (Colorado State Parks
2001).

No Actxon Alternative

" Projections through 2020 by Black and Veatch (2001) indicate that the City’s demand for water will most

likely continue to grow based upon population growth. They estimate that the City’s population will

grow between 2% and 3.5% by 2020. Growth at the 3.5% rate would result in the need to supplement the
City’s existing water supply before 2020. If growth is low to moderate, the City’s current water supplies
should be sufficient to meet the City’s need through 2020. The City would only be expected to
experience socioeconomic impacts due to insufficient water supply if they experience a high rate of
population growth. At low and moderate levels of growth, the water supply is expected to be sufficient
and no impact on socioeconomic conditions is anticipated.
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The City will most likely continue to seek authority to use their MLIC and John Flood water rlghts given
" the amount of t1me and money they have mvested to secure them in the past. .

Amendment Alternatlve :

Amendment of the Operating Principles to allow M&I use of Clty owned water stored within Tnmdad
Reservoir’s irrigation capacity is not expected to result in any negative socioeconomic impacts.- The Clty
would have sufficient water resources available to address all levels of population growth. throucrh 2020,
and most likely for a number of years beyond this timeframe. The infrastructure to use water stored n
Trinidad Reservoir would nieed to be developed to make use of the City’s water.

CULTURAL RESOU RCA‘E;S -
Affected Environment
The National Hlstonc Preservatlon Act and 36 CFR Part 800 (the federal regulanons whlch 1mp1ement
(APE) The APE is deﬁned as “the geographlc area or areas within which an undertaking may dlrectly or
_indirectly cause changes in theé character or use of historic properties, if any such properties.exist’”.: The;
APE for this undertaking includes Trinidad Reservmr the Purgatoire River downstream of Trinidad
. Reservoir and the District. -

Much of the land surrounding Trmldad Reserv01r has been surveyed for cultural resources and found to o
contain both prehistoric and hlStOI‘lC sites. The Corps has investigated and documented a number of these
sites both prior to construction of the reservoir and for post-construction undertakings: “In 1994, the .

Corps, in consultation with the Colorado State Historic Preservation Officer (SHPO), committed to =~
inspect, survey, and mitigate impacts to sites on lands expected to be inundated by enlargement of -
Trinidad Reservoir’s recreation pool (Corps 1994). This comnmitment includes all lands below the
reservoirs maximum high water level. :

The presence of cultural resources along the Purg‘.atoife" River downstream of Trinidad Reservoir and - - =
within the District has not been determined.

No Actlon Alternative :
No operational changes of the 1mgatxon capadity or recreatlon pool are proposed under the No Actlon
Alternative; there would be no undertaking and ro effects to cultural resources under this altematxve

Amendment Alternative ety : L :
The proposed amendments to the Operatmg Pnnmples and Operating Criteria would modlfy storage in -
Trinidad Reservoir, flow in the Purgatoire River downstream of Trinidad Reservoir and water deliveries
within the District. However, the changes in each of these locations are relatively minor and are within:
the historic operat1ona1 levels for the reservoir; river and District conveyance system., Furthermore,
changes in reservoir levels will not inundate new areas and are limited to lands for which the Corps has
already reached agreement on cultural resources protection with the Colorado SHPO. No construction
activities are proposed 1n association with this altérriative. vaen this 1nformat1on the proposed actxon ,
has no potennal to cause effects to cultural resources. : ,
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CHAPTER FOUR
Consultation and Coordination

SCOPING

Reclamation, in coordination with the Corps, developed a mailing list of entities with potential interest in
the proposed action (see Appendix B). A scoping letter describing the proposed action, purpose and need
for the action and potential environmental concerns was mailed to each of the entities on the mailing list.
The scoping letter also invited comments on the proposed action. Responses to the scoping letter were
received from three entities: the states of Kansas and Colorado, and the District.

The following issues related to the proposed action were identified by Reclamation and Corps resource
specialists, and in the responses to the scoping letter. , :

e Effects on the flows of the Purgatoire River and its tributaries downstrearh of Trinidad Reservoir;

Changes in Arkansas River flows below its juriction with the Purgatoire River;

e Changes in Trinidad Reservoir surface elevation and storage levels;
e Effects on recreation at Trinidad Reservoir;

e Effects of changing water used for ungatmn purposes to M&], espec1a11y on agnculture economies,
prime farmlands, and Clty development

» Effects on local socioeconomics;
e Effects of the proposed stock watering 'ch‘anges on the livestock industry;
o Compliance with the Arkansas River Compact;

. Impacfs on Federally-listed threatened and endangered speciés;

Impacts on cultural resources.

These are analyzed in Chapter 3.

COOPERATING AGENCY

The U.S. Army Corps of Engineers, South Pacific Division, Albuquerque D@strict participated in this
analysis as a cooperating agency, and provided expertise and support related to historic and current
operation of Trinidad Dam and Reservmr resource analysis, agency jurisdiction, mapping, and document
Teviews.
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KEY CONTACTS AND CONSULTATIONS

. In additions to those who prov1ded comments the followmo were consulted about prov1d1ncr 1nformat1on .
for the EA. They are: RN , B

Jeffrey J. Kahn, Bernard Lyons Gaddls & Kahn, who provided information on the City’s water rights and
planning.

Jim Fernandez, Utilities Supermtendent Clty of Trinidad, who prowded mformatlon on the Cl‘cy s water
planning and development. :

Thelma Lujan, Admlmstratlve Staff, Dlstrlct WhO prov1ded 1nformat10n on the Dlstnct § boundaries and
operations. o

Paul Flack, Colorado State Parks, who provided information related to the State s aCC]LIlSl'CIOn of MLIC
water rights and water exchanges for the purpose of ﬁlhng the recreatlon pool of Tnmdad Reservoit.

Lee Neve, Soil Survey Project Leader, Natural Resources Conservation Service, who prov1ded
1nformatlon on prime farmlands associated with lands to be dned up.’

Kevin Salter, State of Kansas who prov1ded 1nformat1on related to the effects of operatlonal changes and
compliance with ARCA. :

FWS, who provided information on species within the action area and written concurrence with the

findings in Reclamation’s Biological Assessment for Amendment of Operating Principles and/or.
Operating Criteria at Trinidad Reservoir.
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: " Trinidad Project
Modeling of Stock Water Alternatives
‘ Eastern Colorado Area Office
Bureau of Reclamation
July, 2004

Introduction

The Trinidad Dam and Reservoir Project (Project) was authorized for construction by
the Corps of Engineers (COE) pursuant to Public Law 85- 500, 85" Congress (1958).
The Project consists principally of a multipurpose dam and reservoir with an
irrigation component. Repayment of costs allocated to irrigation were to be in
accordance with Reclamation law, hence the irrigation aspects of the development are

' the responsibility of the Bureau of Reclamation (Reclamation). The irTigation portion

of the Project is operated by the Purgatoire River Water Conservancy District - ‘
(District) in accordance with the Operating Principles. The Operating Principles are -
signed by the District, the COE, Reclamation, the State of Kansas (Kansas) and the

" Arkansas River Compact Administration (ARCA)

Diversion of flows ,during the non-irrigation season for the purpose of stock watering
was contemplated in the original planning and analysis of the irrigation portion of the
Project by Reclamation. Under the current stock watering practice, inflows are
passed through the reservoir at a rate that, when added to the gains below the
reservoir, produces not more than 5 cfs for stock watering measured at the Trinidad
gage. Diverting stock water at a rate of not more than 5 cfs does not allow water to
reach stock ponds on some of the ditches that are included in the District and which .
historically diverted stock water. The District has been pursuing an amendment to the
Operating Prmc1ples for the Trinidad Project to change the current stock watering
practice. .

Concerms have been raised by some of the parties to the Operating Principles about
potential effects of alternative stock watering practices.as compared to the current -
practice. Reclamation agreed to analyze, to the degree feasible, potential effects of
alternative stock watering practices as compared to the practice currently in the
Operating Principles. Reclamation, in-cooperation with the COE, will also address
the current'and alternative practices in an Environmental Assessment. The analysis
and results presented below are in response to that commitment by Reclamation.

Background

Reclamation’s pre-Project analysis acknowledged that the ditches that formed the -
District diverted an average of 1,500 acre-feet annually during the non-irrigation -
season. Historic flow records, including those used for the pre-project analysis,
indicate that stock water diversions occurred as part of winter irrigation diversions
and at rates and times when the divertible flow in the Purgatoire River was sufficient
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to reach fields and stock ponds down the lengths of the canals. The pre-project
planning modeled the shift of irrigation diversions during the non-irrigation season to
storage, the release of stored water at effective rates durmcr the irrigation season , the
benefits and effects of the proposed shift of i 1rr1gatron diversions, and the gains and
losses between pre-project operations and operations of the Project as planned. The -
1,500 acre-foot stock water allowance was modeled as directly diverted by the ditches
during the non-irrigation season at a constant rate of 5 cfs. The planning also
assumed the stock water allowance to be non- depletlve

The allowance for stock watering and the modeling was reflected in the original
Operating Principles language at IV. D.2. Drstrrct Operation, Non-irrigation Season,
which has remained inchanged through the current Operatlng Prrncrples amended

- 1997. Sub-paragraphs (a) and () read '

‘(a) Dunng the non 1rr10atlon season the District will provide an allowance for
-stock watering purposes of not more than 4 daily mean flow of five second feet or
its volume eqmvalent measured at a gage to be located near and above the Baca
RIVCI‘ headgate, If the stream gains from the Trinidad Dam to said gage are
insufficient to fulﬁll the allowance an equivalent volurne of reservoir inflow will
be released to satlsfy stock water demands within the allowance '

_ “(c) During the non- 1rr10atlon season, the District will exercise the direct ﬂow
water rights and the District storage right only it such times- and to the degree as
necessary to assure: - :

(1) That the maximum possible storaoe of reservoi'r inﬂow is accrued.

(2), The stock water allowance is drstrrbuted ina manner deterrnined equrtable
- by the District.’ -

' The rate of 5 cfs would result in appro*umately 1 ,500 acre-feet over the non-1rngat1on
season (appro*nmately 150 days, November through March) which was the amount
originally identified in the pre-project planning studies. The volume amount was
later reduced as a result of the Division 2 Water Court ordermg in 1986, in Case No.
36CW25, that certain of the Hoehne’s rights to stock watering be terminated. Hoehne
had hrstoncally diverted 200 to 300 acre-feet durrng the non-irrigation season.
Reclamation’s 1996 review of Project operations determined that the stock-watering
allowance should be reduced to 1,200 acre-feet as a result of the case. :

Under the current stock watering practice, stock water diversions are limited to 5 cfs,
measured at the Purgatoire River gage above the Baca canal diversion, This rate is
inadequate to deliver water to stock ponds on many of the canals giveén canal sizes,
lengths and seepage rates.

The District has proposed that an amendment to the Operating Pnncrples be adopted
allowing stock water to be temporarily accumulated in the reservoir and released at
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rates adequate to deliver the water down the canals to stock ponds to be able to more
effectively and equitably provide stock water to its constituents. The total allowance
would continue to.be 1,200 acre-feet for the non-irrigation season.

The project began operation in 1979 with irrigation available to all project lands by
1985. During the early 'years of the project operation the District apparently released
water from the reservoir during the non-irrigation season at sufficient rates to allow
for stock water deliveries to make it down the canals and reach the stock ponds while
not exceeding the overall stock water allowance. Records of deliveries for water
years 1988 through 1991 and 1993 were available and indicate that between one and
six stock water deliveries were made during the non-irrigation seasons of those years
‘at overall rates up to approximately 80 cfs. The gross deliveries for those years
varied between 387 and 980 acre-feet for the whole non- irrigation season, well within
the 1,500 acre-feet contemplated in the pre-project planning studies (see Table 1) as
well as being within the later 1,200 acre-feet allowance,

In late 1993 the Colorado State Engineer determined that stock watering was not
being conducted in accordance with the Operating Principles and directed the District .
to make future stock water releases at the rates specified in the Operating Principles
unless the operating Pnnc1ples were amended to allow releases at a higher rate.

HI.MOdeling & Analysis Methodology
A. Modeling M‘ethodology

The purpose of the modeling and analysis was to determine, to the extent feasible, -
if alternative stock watering practices produced differences in gains or losses to

the river system below the District service area. The level of detail and the

drawing of absolute conclusions were hampered by the lack of data available and
‘the complexity of modeling a conclusive gain/loss study. Rather than conclusive |
gain/loss numbers, the following modeling and analysis gives an 1nd1cat10n of the -
magnitude of the gains or losses and the trends.

The overall method for modeling was to take historic data, including historic
stock water releases, withhold those releases in the reservoir to produce a river
regime below the reservoir without stock water releases and then reintroduce
those releases to the system at rates prescribed in the alternatives selected for
modeling. The releases were then to be routed into select canals and losses
applied to them.

The modeling was 1ntended to produce relative reservoir elevations under the
different alternatives, potentially available flows for stock watering, changes to
available flows downstream of stock water diversions, and losses in the canals.

- The canal loss analysis attempted to use preliminary data from the ongoing USGS
canal loss study. This data was taken during steady state canal flows in the
summer at significantly higher flows than were modeled for stock water
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deliveries. Due to the lack of data, evaporative losses in the canals and the timing.
and effects of return flows were not analyzed. Itcan be surmised, however, that
given the overall volume of stock water diverted does not change between the
alternatives, the differences in return flow timing is likely negligible over a
complete year between the two alterndtives.

B. Alternative Descripti‘ons

Two scenarros were selected for modeling. The two scenarios were selected as
representing the range of stock watermg practlce from the existing 5 cfs limitation
to releases from the reservoir at an effective rate to allow stock- watér to reach-.
_stock ponds Both scenarios hrmted over all stock water diversions'to 1,200 acre-
feet. Assumptlons for each of the altematwes were ‘made for modeling purposes.
The assumptions are for modelmc purposes only and should not be constrired as
limits on. future operatlons or as advocating a posmon by Reclamation on 'the
.District’s determination of appropriate rates or tlmmg for future stock watenncr

. The-first scenario rnodels current stock watering practice under the existing
language in the Operatmo Principles limited to maximum stock watér diversions
-rates-of 5 ¢fs and a total maximum diversion of 1,200 acre-feet. -

The second scenario models an alternative stock watering practice wherein the
District would be allowed to release stored water from the reservoir at rates that
they determine would be effective. The District has indicated that diversion rates
of approximately 60 cfs are necessary in the larger canals to allow water to run
“down the canals to reach the stock ponds. In order t& stay within the’ gverall limit
“of 1,200 acre-feet, the stock water diversions were limited to 3 periods during the
non-irrigation season and duratlons of three days for. each penod ’

A comparison of the alternatives and assumptions is given in Table 2.

v

C ‘Data. Avallablhty

The 1nitial penod of record selected for modehng was from water year 1985

. through water-year 2000, inclusive, based upon data availability from the COE on

reservoir inflow, storage, release and eyaporation.. Data on Purgatoire River flows
_below the dam (PURBTRCO) and at the Trinidad gage (PURTRICO) were

retrieved from the Colorado State Department of Natural Resources web page.

Data for the Trinidad gage was not available for the water yéars of 1987 through

1993. This reduced the period ofrecord for modehng to water years 1985, 1986

and 1994 throuOh 2000 inclusive.

Data on canal Iosses were obtamed from the USGS from their onoomg canal loss
study. These data were very limited and prehmmary in nature, were for water
“years 2000, 2001 and 2003, and were for select reaches measured by the USGS.
The data were also gathered durmo the irrigation season, at hlgher ﬂows than
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would be seen during stock watering operations. The measurements taken in

. some lower canal reaches are influenced by return flows from an upper canal
resulting in gains for the lower canal that would not necessarily be seen during the
non-irrigation season. The measurements were also taken when the canals had

~been running at a steady state for a number of days. The data thus could not
provide information on how much water or time would be necessary to provide
the initial wetting of a canal prism before water could move further down the _
canal and reach a destination such as a stock pond. Locations of stock ponds were
also not available at the time this modeling was conducted.

" D. Model Development ‘

A spreadsheet model was developed to model relative flows for the two scefarios.
The model was to be developed in 5 separate segments:

—

Reduction of historic data by removal of historic stock watering releases;

2. Reintroduction of stock water under the current Operating Principles

language;

Reintroduction of stock water under the alternate practice;

4, Routing of stock water under the current Operating Principles language to the
canals and demonstration of losses;

5. Routing of stock water under the alternate practxce to the canals and

demonstration of losses

(U3 )

The first segment in the model determined what the historic reservoir evaporation
loss rates were, then withheld historic deliveries of stock water to the river to

 determine what the river gains would have been from the reservoir to the Trmxdad
gage without stock water releases (example in Table 3).

After these were determmed,v_the second segment modeled stock water releases at

* rates that would have produced 5 cfs available for stock watering diversions at the
Trinidad gage. This scenario limited the releases of inflow from the reservoir to
the amount necessary to produce the 5 cfs at the Trinidad gage but not to exceed
the reservoir inflow. Releases were made as needed to allow stock watering
diversions continuously from mid November to mid March. The resultant flow
available for stock water diversion was 1,200 acre-feet. It Was.assumed that the
ditches would divert the total 1,200 acre-feet over the non-irrigation season. Flow
that might have been available below the Trinidad gage after removing the
amount diverted for stock watering was also modeled (example in Table 4). Itis

- assumed that these amounts would have contributed to flows available to
downstream users after water for stock watering had been diverted into the
ditches. ‘

The third segment modeled the alternative stock water practice by making
releases from the reservoir at three periods during the non-irrigation season.
Historic records indicate that, prior to 1994, the District made stock water releases
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from one to six times during the non-irrigation season. For modeling purposes, -
three periods were assumed. Records also indicate that the duration of the periods
ranged from one to five days. The District has also 1nchcatecl that it is necessary
to divert at rates of at least 60 cfs to get water dows some of the largér canals to

~the stock ponds concurrently with diversions to the smaller canals. For -
simplification of modeling the releases were made at a constant rate of
approximately 65 cfs for the three days in each period in order to make 1,200
acre-feet available for stock water diversions at the Trinidad gage. This

- represents one end of the range of periods, durations and rates which cotild be
determined by theyDl.StflCt to be ‘appropriate. for a partlcular stock watering season.
It is fully ant1c1pated that, under actual operations, the appropriate periods;
durations and rates that would be the most effective for the District would vary

. considerably based upon hydrology and the demands at the time. Available flow

- below the Trinidad gage after removmg the amount diverted for stock watering
was again modeled for companson to the current practice (example in Table 5. ).

- Again, it is assumed that these amounts would have coitributed to*flows: available
to downstream users after water for stock watering had been dlverted mto the
ditches. : -

The Trinidad gage was used due to the lack of detailed information about gains in
the reaches between the gage and the various headgates and to be consistent with

" the modeling of the current stock water practice. The District amendment calls ~
for the- measurements to be made at the dxversmn structures. -

The fourth and fifth segments of the spreadsheet mo'd_el would have routed the

_stock water diversions available under the two alternatives to the ditches,

- indicated losses in the canals at the available diversion rates and whether there
was appreciable flow in successive canal reaches given the losses. Relationships .
for loss at given flow rates were denved from the measured losses for the ’
individual reaches for which data was available. Due to the preliminary nature of
the canal loss information obtained from the USGS Canal Loss Study, and that the ~
USGS data were collected under chffenmJ conditions, the results produced in
these segments were ant1c1pated to only be able to provide an indication of trends.

. For example; due to the influence of return flows from upper canals during the
irrigation season, certain lower canal reaches showed gains that would not likely
exist during low winter stock water deliveries. The mathematical modeling of
these reaches did not appear to be. representatlve of actual losses and flows that
would exist in a stock watering situation. Due to the lack of sufficient long term
data for the period of stock water dehvenes the canal losses modeling was
determined to be inconclusive and was not pursued. None of the tables mclude
any modehng of canal losses

IV. Results

The results are presented in the three aspects modeled as described above;
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1. the relative effects on evaporative loss at the reservou under the two
altermatives;
2. the relative amounts of water available downstrearn of the stock water
“diversions, and; ‘
3. the relative service to the canals with stock water chversmns at the rates
" modeled in the alternatives.

Table 6 presents a summary of the rates of stock water releases modeled for the
alternatives. For both alternatives the overall stock water diverted was kept within
the 1,200 acre-foot allowance. Since the current stock watering has been operated as

" limited to diversions of the 5 cfs or inflow, there is no release from storage in this
case. The releases from the reservoir for the alternate stock water practice range from
543 to 749 acre-feet to augment the gains to allow for the 1,200 acre-foot allowance
to be diverted. These amounts of reservoir release for stock watering to augment the
gains are based upon assumed rates and timing of stock water diversion and the
particular years modeled. The District has indicated that when the gains are
sufficient, their preference would be to conduct stock watering, without making
reservoir releases, potentially at lower rates and over a longer period of time within
the non-irrigation season. Also, the District has indicated that they would likely time
their stock water diversions to take advantage of natural high flow situations thus
reducing the amount of reservoir releases.

‘leferences in evaporative loss from the reservoir between the altematwes were
modeled and are presented in Table 7. The modeled differences range from 2 to 5

~ acre-feet, or approximately 1% of the total evaporative loss of the reservoir during the
non-irrigation seasons modeled, and are considered to be insignificant. Under the
alternate stock watering practice there is a small gain in'the rate of storage over the
current practice when releases are not being made stock watering. However, when.a
release is made for stock watering at the modeled rate, it results in lowering the
content of the reservoir. The slightly increased storage rate results in the content
climbing back up faster than under the current practice. The alternate practice

" content, however, never returns. to, or exceeds, the content under the current practice

. (see example in Figure 1 for water year 1985). The reservoir surface area is then less,

resulting in modeled evaporative loss that is less under the alternate practice.

The gains between the reservoir and the Trinidad gage that become available below
the stock water diversions are pre:sénted in Table 8. Under current practice, so long
as the allowance has not been exceeded, whenever water is available at the Trinidad
‘gage the District has the ability to divert those flows, up to 5 cfs, for stock watering
purposes. If the gains are less than 5 cfs, they are augmented by bypasses of inflow
to make the 5 cfs available. In order to divert 1,200 acre-feet, limited to 2 maximum
~rate of 5 cfs, the District must divert for a total of 1210of the approximately 150 days
of the non-irrigation season. Thus for only approximately 30 of the non-irrigation
season ‘would the gains be fully available below the District service area and during-
the 121 days of stock water diversion only the portion of the gains thatis above 5 cfs .
would be available below the stock water diversions. A

Bureau of Reclamation 7 Final: 8/4/2004
_ Filename: Stockwater Modeling Write Up040720.doc



Under the alternate stock water practice, dlversxons for stock water only occur fora -
very limited number of days. In the modelmg, three perlods of three days each, or
nine days, were modeled. This would theoretically leave up to 141 days of the 150
day non-irrigation season where the gains from the reservoir to the Trinidad gage

" could be available downstream of the District service area. (Note that Table &
indicates less than 141 days of gains available. This is due to the historic: gage
records used having unexplained days of zero flow.) Other scenarios where the
District' might choose to divert stock water at effective rates for longer times than

- modeled, while still staying within the 1, 200 acre- feet allowance would still leave a .
large percentage :of the non-lmgatlon season. where the full amount of the gains
would be available downstream of the District | Servrce area “While the rates at which
this water would be available, as. lndlcated in the model are simall; they would still
sérve to maintain the wetted per1meter of the downstream channel ‘Maintaining the
‘wetted perimeter would result in less. water belno necessary to rewet it when the
spring rurioff season comes and would agaln hkely result in more water movmg more
qmckly, down the Tiver dunncI runoff :

The.canal loss analys1s was rnconcluswe Due to the data having been taker at h1gher
flow. rates than would be the case for stock watering, being taken in the summer with

- different antecedent. moisture conditions in the canals and the influenice of réturh’
flows, the mathematical modeling did not appear to g‘iv‘e realistic results that could be
used to compare the alternatives. The differences between alternatives would -
presumably be in-evaporative loss and in return flow timing. It is unlikely that either -
of these would be significantly or perhaps-even measurably different between the
alternatives given the small volumes of water and flow rates involved. “Given the:
geometry of.certain canals (bottom widths of the Plcketwrre ard Enlarged South Side -
-are approximately 10 feet and 21 feet respectively) it can be concliided that 5 efs

* flows in these canals are not effective in trying to deliver stock water déwn these
canals to the stock ponds. . This is supported by the fact that the laraer canals have
hrstorlcally not taken stock water when limited to the 5 cfs rate. -

V. Conclusions

It appears from the results of the modeling effort that the effects of changing the stock
watering practice from the current one to an alternate practice that allows the District

“to release stored water at more effective rates is minimal if not neglrorble If

~ anything; the modeling results indicate, that under the altemate practlce there would

bea reductlon in evaporative-loss at the reservoir and an increase in the amount of the
gains originating between the reservoir and the Trinidad gage that would be available
to the river downstream of the stock water diversions.. While the taral loss analysis
was inconclusive, examination of the canal geometry and recent practice suppoits the
observation that the current 5 cfs limitation on diversions does not result in water -

‘ reachrng segments of many of the canals. The 5 cfs limitation does not appear to
allow the most effectwe and equitable use of the stock watermg allowance
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_ "Table 1

Trinidad Project -
Summary of Historic Stock Watering for Select Water Years
{Non-Irrigation Season)

. _Ditches
tem/! - _ Enlarged S. . :
Water Year Baca’ El'Moro’ Side = . John Flood®  Picketwire®
" Max. Overall Rate of Total Stock Water
E Daxly Max Stock Water Diversion Rates for Each Dltch (cfs) : SW Diversions (cfs)' Diversion (acft)’
1988 4.00 - 1.00 . 58.31 . 17.85 22.46 74.87 o 980
1989 - . 4.01 1.33 39.17 10.42 29.95 76,17 791
1980 4.08 2.00 52.34 - 0.00 25.00 77.24 713
1991 11,70 - 2.00 75.97 28.20 63.32 7597 980
1993 . 4.00 ©'0.00 40,00 15.00 - 20.00 79.00 387
" Total Days of SW
No. of Days Stock Water Diverted for Each Ditch DlverSIons !
1988 7. 7 7 10 7 17
1989 4 3 6 9 9 18
1990 5 4 6 0 6 9
1991 5 3 4 3- 4 16
1993 3 0 3 3. 3. 3
: _ ' . o Total No of Release
No. of Stock Water Release Periods to Ditches During Non-Irrigation Season’ Periods ' _
1988 . 2 2 -2 3 ©2 5
1989 1 1 2 3 3 6
1990 2 2 2 0 2 2
1991 1 1 1 1 1 4
1993 1 0 1 1 1 1

(Source: Colorado State, Div. of Water Res., Div. 2 Records)
' Not all ditches diverted at the same lime or during the same periods,

2 Baca and E) Moro dilches are dlvened lhrough the Picketwire ditch. Picketwire rates do ol lnclude Baca or El Moro.

? “John Flood Is diverted lhrough lhe Modet Ditch.

Bureau of Reclamalion,
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- Table 2,
Trlnldad Pro;ect

Companson of Assumptlons for Stock Watenng AIternatlves Modeled

ltem

Alternative Description

Current Operating Principles

Alternate Stock Watering

_Perio& of Stock Water
Diversions*

Rate of Reservoir Release

"Rate of Stock Water
Diversion

Total Volume of Stock
~ Water Divertible

Flow Available Downsltream -

" of Stock Wa'te'r.Divers'ions(

.

. November 15'- March 15 -

Rate necessary, with river géins, to
produce 5 cfs at Trinidad gage.

Maximum of 5 cfs

1,200 acre-feet

Gains when no stock water being

_diverted or flow above-5 cfs

3 _P,e'riodsy of 3 Dé)}s Each Between
November 15 - March 15, )

Rate necessary, with river gains, -
not to exceed total volume at

- Trinidad gage.

Rate necessary not to.eXCeed'total
volume at Trinidad gage.

1,200 acre-feet

Gains when no stock water being'

diverted

SErew

¢ Consnslenl with historic practice, the penod of stockwatering within the Non-irrigation Season walelmned do: 120 days belween Nov 15~&~
Mar 15'for the purposes-of-modeling. The-Non-irrigation Season is defined in the Operating Principles as lhat period of the year olher than
the Irrlgalion Season. The Irrigation Season is limited in the Operaling Prlncxples to nol beginning prior-la-April 1 nor ending later than

October 15, excepl as-modified by the Dislrict wilh the consent:of the- Secrelary.of Interior.

Bureau of Reclamation, '
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Trinldad Raservolr - Stock

Tabla3d ~

Historic Qperatlon

Water Modeling During Non-lrrigation Season
Waler Year 1985

Hisloric Reservolr Oparalion

Stack Water Cummulalive Cummulali;/a

Historic Gage Flows
Hist. Below Hist. at

Flows wlo Hisloric SW Roleasos 12

Hisloric . - .
. Gross _Changa In Surface Acres Dally Evap. inflow Released  Stock Water  Tolal Inflow| Trnidad Dam - Tsinldad Gags Balow Gage At
Contenl Infiow Relsass Evap. Conlant at Content " Rate Slored  From Slorage From Slorage  Slored {(PURBTRCO} (PURTRICO)! Trinidad Dam Trnidad
Dats (acre-feet) ~ (cfs) - . A{cts) {acre-fael) (acre-fost) {acres) {acfVacre)  (cfs) {cfs) {acre-leel} {acre-feat) {cfs) . {cls) {cfs) b (cfs)
{Source/Nota ->} /1 {COE). {COE) {COE) {COE) - i 1 T & {SEQ} {SEQ)
Total Days ol Diversion/availability ,
Totals (acre-feat) . 575.23 280 7.687}
Max Rates {cfs) . - .
Mean Rals when Diverting (cfs)
10/31/84 25,201 i . .
11/01/84 25,265 36 ‘0 . 595 64 762 0.0078 36 0 [} T 01 3.2 [} ] 3.2
11/02/84 25,345 47 0 13.88 80 763 0.0182 47 0 L] 164 0.1 3 0.4 . 3.0
11/03/84 25,396 32 0 .13.88 51 163 0.0182 32 [} ] 221 0.1 3 0.4 3.0
11/04/84 25476 42 0 397 .- 79 765 0.00652 42 -0 0 310 0.1 25 a4 25
11/05/84 25,548 40 0 595 73 766 0.0078 40 0 - 1} b9 04 28 01 28
11/06/84 25629 T 46 0 9.92 84 767 - 0.0129 46 0 L] 480 0.1 2.8 0.1 28
11/07/84 25,687 as 0 119 - 68 768 0.0155 35 0 0 649 0.4 2.8 0.4 2.8
11/08/84 25,753 39 0 11.9 66 769 0.0155 39 0 0 626 a1 2.8 T 0.1 28
11/09/64 25,789 22 . 0 595 36 769 - 0.0077 22 o 0 870 0.1 28 0.1 2.8
11/10/84 25840 . a0 [ 7.83 .51 770 0.0103 30 (38 0 730 0.1 28 0.1 2.8
A1/11/84 25,922 44 0 595 . B2 .T12 0.0077 44 [ 0 817 0.1 3.2 0.1 3.2
11/!(2/84 25,967 kY 0 7.93 - 65 173 0.0103 37 0 - 1] 890 0.1 3.2 01 3.2
11/{3/84 26,081 43 0 119 74 774 0.0154 - 43 0 0 975 0.4 2.8 0.1 28
11114184 26,098 ‘23 0- 7.93 ar 174 0.0102 23 0 0 1821 0.0 2.8 0.0 2.8
11/15/84 26,158 32 0 3.97 60 775 . 0.0061 32 0 .0 1.084 0.0 3.2 00 32
11/16/84 26,224 . 36 0 3.97 66 777 0.0051 36 0 [} 1,155 0.0 3.2 0.0 3.2
11417784 26,269 25 0 3.87 45 7718 0.0051 25 L] - Q 1,205 0.0 35 0.0 35
11/18/64 26,328 33 0 6985 59 778 0.0076 Rk o ] 1270 0.0 3.5 0.0 3.5
11119184 26,3568 ot 23 5 5.85 30 719 - 0.0076 i8 [ 0 1,306 4.3 35 0.0 0.0
11120184 26,395 28 7 595 3 778 0.0076_ 21 0. Q 1,348 64 3.2 0.0 0.0
41121164 26,447 33 4 6.96 62 760 0.0076 20 0 .0 1,406 29 .27 0.0 00
11/22/84 26,500 29 0 5.95 53 781 0.0078 29 0 -0 1,464 0.1 2.1 0.1 2.1
11123/84 26,575 40 0 5.95 75 781 .0.0078 40 0 0 1,543 0.1 2.3 0.1 23
11124184 28,627 29 0 5.95 52 782~ 0.0076 29 ] 0 1,601 0.1 25 0.1 25
11425184 26,680 _ .29 0 5.95 53 783 0.0078 29 0 0 1,659 0.0 2.3 0.0 23
11/26/84 26,732 29 0 5.95 52 783 0.0076 .29 o 0 1017 00 . 23 0.0 23
11127184 28,755 14 0 5.95 23 '[64 0.0076 14 ] ] 1,745 0.0 2.5 0.0 25
11/28/64 . 26,800 25 ] 595 45 785 0.0076 25 0 0 1,798 0.1 23 0.1 23
11120184 26,837 : _21 0 5.95 :!7 186 0.0076 21 ] 0 1.837 0.0 2.1 .00 21
11/30/84 26,883 | 25 0 5.95 46 766 0.0076 25 0 [} 1,887 01 1.9 0.1 1.9
12/01/84 26,936 28 0 197 53 787 0.0050 28 0 0 1,943 0.1 2.1 0.1 2.1
12/02/84 26,981 . | 24 0 3.97 45 788 0.0050 24 [ .0 1991 01 23 0.4 23
12/03/84 27,034 28 0 397 53 788 0.0050 28 0 0 2047 0.0 ‘2.4 0.0 2.1
12/04/84 27,041 24 . 18 3.97 7 788 0.0050 5 0 0 2,057 18.0 18 0.0 0.0
12/05/84 26,996 8 29 3.97 45 788 0.0050 0 2 42 - 2,057 30.0 47 1.0 18.0
12/06/84 26,981 23 29 3.97 -15 788 0.0050 0 8 54 2,057 30.0 56 10, 270
12/07/84 26,981 30 28 3.97 0 788 0.0050 2 0 54 2,061 28.0 a3 0.0 5.0
12/08/84 7,056 .59 19 3.97 .15 789 0.0050 40 [1) 54 J2,140" ~ 19.0 24 0.0 50
12/08/64 21,425 a6 0. 397 69 790 0.0050 36 0’ 54 2211 0.1 3.8 0.1 as
12/10/84 . 21,478 28 . 0 397 53 791 0.0050 28 Q 54 2,267 a.1 3 0.1 3.0
12/11/84 27,204 - 30 17 3.97 23 791. 0.0050 13 a 54 2,293, 19.0 14 2.0 0.0
121284 27,224 42 20 . 397 23 - 792 0.0050 | -13 0 54 . 2,319 3240 26 a0 0.0 -
1213784 27271 39 0 3.97 £3; 793 0.0050 29 -0 54 2317 9.7 13 0.0 3.0
Bweau of Reclamation . .
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Table3d . .
Trinidad Reservolr - Stock Watar Modeling During Non-lrrigation Season
: ’ Water Year 1985
. -, Historic.Operatlon

Historic Reservoir.Operallon . B _ Historle Gage Flows Flaws wio Historic SW Raleases /2
Historic 3 . . ’ . Slock,Waler Cummulative Cummulative} Hist. Below Hist. at
Gross - Change Jn  Surface Acres Dally Evap. Inflow Releasad  Stock Waler Total Inflow | Trinidad Dam  Trinldad Gagé Below Gage At
. Content inflow Release Evap.’ Content atContent - Rala Storad  From:Slorage From Storage. . Siored  {{(PURBTRCO) (PURTRICO)j Trinidad Dam Trinidad
Date "(acre-fest) Acts) (cfs) (acre-feat) (acre-feal) {acres) {acfvacre) {cfs) - {cts) (acre-fest) (acre-feel) } {cfs} (cfs) {cis) (cfs)
(Source/Nale ->) /1 (COE) {COE) {COE) {COE) C - 18 ) LB . {SEO) {SED) N
Tatal Days of Diversionfavailabllity - N . )
. Totals (acre-fast) 57523 - .. ) 280 -~ 7,687
Max Rates {cfs) . ) :
Moan Rals when Diverting (cf5)
12/14/84 27,331 29 ] 297 54 -T84 0.0050 29 0 54 - 2435 0.4 23 0.4 23
4215084, 271392 3z 0 agr .61 795 0.0050 .32 0 54 .. 2498 0.1 . 25 § 0.4 2.5
12/16/84 27438 - 25 0 .97 46 196 0.0050 25 0 54 2,548 o1 2.5 0.1 L. - 25
- 1217184 27,453 ’ 9 0 397 i5 . L1796  0.0050 9 0 54. - 2,5B6] - 0.1 23 01 ’ 23
12/168/84 21,507 29 [} 397 54 798 0.0050 © 28 0 54 2,624 - 0.4 2.8 0.1 2.8
12119584, 27,568 - 2 - 0 3.97 61 799 ° 0.0050 32 -0 54 2,687} - 0.1 2.5 T 0.4 2.5
12/20/84 271,631 kY4 o o, a9t . 69 800~ 0.0050 a7 0 54 . 2760] - 0.1 .25 B R 2.5
12/21/84 27,668 7 o 3wt 3t 801 0.0050 17 0 54 - 2794 = a1 23 0.1 : 23
. 122284 27,691 13 0z 397 .- 23 801 0.0050 13 0 54 <. .2820f - . (VAT 1.9 0.1 1.9
122384, 27,753 33 0 3.97 : 62 803 . 0.0049 33 ° [} 54 ' 2885 - 0.1 23}° 0.t 23
12/24/84 21,792 2 (4 397 -« - 39 ‘804 . 0.0049 21 0 54 2927 ~- 0.1 1.9 0.1 1.9
12/25/84 27,854 a3 0 3987 62 B80S 0.0048 33 0 54 0 2892 - - 0.1 25 0.1 2.5
12/26/84 27,931 40 0 agr - T 807 0.0048 40 0 54 3,071] o 0.1 ©3 S0 3.0
12/27/84. . 28,016 45 o . 97 85 808 0.0049 © 45 0 54 3.160{ - 0.1 28] | 0.1 2.8
12/208/84 " 28,102 45 1] -1397 - 86 . 810 0.0049 45 0 7 54 3,249) - 01 - - 25 0.1 2.5
12/29/84 28,184 33 [ 397 62 811 0.0048 -1 0 54+ 3314 0.0 2.5 , Y] 25.
12/30/84 28,214 25 0 397 . 47 812 . . 0.0045 25 0 54 3,364 0.0 23 © 0.0 23
12/31/84. 28,274 a3 [} 3.97 - 63 . Bl4 0.0049 . a3 0 54" 3429 0.0 2.8 . 0.0 2.8
01/01/85 .~ 28313 2 0 198 - a9 814. © 0.0024 21 1] 540 34N 0:0 1.9 0.0 . 1.9
01/02/85 28,328 ' 8 .0 0 15 B14 0.0000 8 0 54 3467) . 0.0 2.5 0.0 2.5
. 04/03/85 28,344 [ I 0 16 815 ... 0.0000 ] o 54 7, 3503 60 - - 3 - 0.0 . 3.0
LO104B5. . 28391 24 0 0 - 47 B16 0.0000 24 ] 54 3,551 0.0 .3 0.0 3.0
01/05/85 28,454 a2 0 0 63 817 0.0000 32 ¢ 547 36147 - 00 25 - 0.0 28
-01/06/85 - 28,509 . 28 0. 0 55 818 0.0000 28 0 54 3gro! - 0.0 23 - 0.0 23
01/07/85 .~ 28,572 ° 32 [{ 0 63 819 0.0000 32 . 54 3733 0.0 . 25 . 0.0 25
01/08/85 28,651 40 )] [ I 79 820  0.0000 40 - o . - 54 3812| - 0.0 25 0.0 2.5
01/09/85 28,708 28 - [ 0 55 - 821 0.0000 28 o 54 3,868 0.0 1.9 0.0 1.9
01/10/85 28,738 16 0 0. - 32 822 0.0000 16 ] 54 3,900 0.0 2.3 0.0 . 23
01/11/85 28717 . .. .20 0 0 39 " 823 0.0000 20 0 54 - 3,940 0.0 23 .00 2.3
01/12/85 28,801 - 12 0 0 24 823 . 0.0000 12 0 54 3,964 0.0 2.8 0.0 . 2.8
01/13/85. 28,858 28 - 0 0 55 T84 0.0000 28 0 54 . 4,020 0.0 28 0.0 28
01/14/85- 28,904 L2 0 [} 48 825 0.0000 24 0 54 4,068 0.0 25 0.0 25
01/15/85 28,952 ' 24 0o’ 0 48 825 0.0000 24 o 5¢ . 4,116 0.0 3 0.0 30
01/16/85' 29,007 28; - 0. .0 55 a7 0.0000 28 [} 54 4172 0.0 3 .00 3.0
0117185 29,065 .24 0 0 48 T oe21 0.0000° 24 o 54 4,220 00", 28 0.0 2.8
-01/18/88 29,119 3z, [} [\ 64 828 0.0000 32 -0 B4 - 4,283 0.0 3] 0.0 .30
ot1/19/85 29,175 © 28 0 0 .. 56 B30 0.0000 28 B R ) 4,339 0.0 2.8 0.0 2.8
01/20/85 29,215 . 20 0 0 40 " . B30 0.0000 20 0 . B4 . 4aref 0.0 23 0.0 2.3
01/21/85 29,247, . 16 0 [ a2 ‘831 0.0000 16, 0 54 44N 00 | - 24 [ 2.1
o1/22/85 29,287 . . .. 20. o 0 40 831 0.0000 | 20 [} 54" 4,451 0.0 2.5 . 0.0 25
01/23/85 29,336 - 25 0 [ S497 832-.  0.0000 o 25 0 54 4,501 0o - 2a3f ’ 0.0 ' 23
01/24/85 29,384 24 0 0 48 833 . 0.0000 24 0. 54 - 4,549 0.0 . 23§ . 0.0 23
01/25/85 20,448 32 0 0 - 64 ., - 834 0.0000 32 0 54 4,612 0.0 " 25 0.0 2.5
01/26/85 29,498 24 0 [} 448 835 00000 - 24"~ 0 54 4,660 0.0 » 2.4 0.0 i 2.1
Buweau of Reclamation
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Table 3

Trinidad Reservolr - Stock Water Modeling Durlng Non-lrrigation Season .

Waler Year 1985
Historlc Operaltlon

Historic Reservoir Operatlon

Historlc Gage Flows
Hisl. Befow Hist. at

Flows wla Historic SW Releasaes i2

Historig L ’ . Stock Water Cummulative Cummulatlve
Gross . Change In  Surface Acres Daily Evap. Inflaw Released  Slock Walar  Total Inflow {-Trinidad Dam  Trinldad Gage Below Gage Al
Content * Inflow Release Evap. Conten{ at Conlent Rala - Stored  From Sloraga From Storage  Slored  (PURBTRCO) (PURTRICO)!  Trinidad Dam Trnidad
Date {acre-fest) . {cfs) (cfs) (acre-feel) (acre-feel) {acres) (acfvacre}  (cls) - {cls} {acra-feat) {acre-lesl) {cts) . {cis} {cls) {cfs)
(Source/Note ->) /1 (COE) (COE) {COE) (COE) . /8 : : 16 _(SEQ) {SED) . .
Total Days of Diverslon/availability
Totals {acre-feal) 575.23 280 7,887}
Max Ralss {cfs} -
Moan Rale when Diverting {cfs)
01/27185 29,552 28 0 0 - 56 . 836 0.0000 28 Q 54 4716 0.0 23 0.0 23
01/28/85 29,601 25. ] 0 49 837 0.0000 25 -0 54 4,766 0.0 - 19 0,0 1.9
01/20/85 29,633 16 0 [ 32 837 0.0000 18 Q 54 4,798 0.0 -~ ) 0.0 1.9
01/30/85 29,650 - 8 0 0 17 -8y 0.0000 8 ] 54 4,814 ‘0.0 : 1.5 0.0 1.5
01/31/85 29,666 8 [ 0 18 838 0.0000 . ] ] 54 4,830 0.0 . 23 00 23
02/01/85 29,674 4 0 Q 8 838 0.0000 . 4 0 54 4,838 0.0 4 0.0 4.0
02/02/85 29,690 8 1] 0 16 838  0.0000 8 0 84 - 4,854 0.0 38 0.0 38.
02/03/85 29,747 29 [ 0 57 839 0.0000 ‘29 [} B4 4912 0.0 4 0.0 40
02/04/85 29,787 20 0 0 40 839 0.0000 20 [ 54 4,952 0.0 248 0.0 2.8
02/05/85 - 29,820 16 0. 0 33 . 840 0.0000 16 [ 54 4,984 60, . a 0.0 3.0
02/06/85 29,852 16 ] 0 a2 © 840 0.0000 16 0 54 5,016 0.0 2.5 Q.o 25
02/07/85 29,884 16 ] 0 32 840 0.0000 16 0 54 5,048 0.0 23 0.0 23
02/08/86 20,933 26 0 0 49 B4 i 0.0000 25 1] 54 5,098 0.0 23 0.0 2.3
02/09/85 29,966 21 4 0 33 B4 1 0.0000 17 o 54 5132 37 23 0.0 0.0
02/10/85 30,015 29 4 0 49 842 00000 - - 25 0 54° 5,182 2.7 23 00 - 0.0
02/11/85 30,056 20 0 0 41 ’ B42 0.0000 - 20 0 54 5,222 0.0 23 0.0 23
02/12/85 30,104 25 '] 0 48 B43 0.0000 25 -0 54 5272 0.0 25 0.0 25
02113/85 30,178 a7 0 0 74 B44 0.0000 a7 [ 54 5,345 0.0 25 0.0 2.6
02/14/85 30,244 a3 0 0 66 - 845 0.0000 a3 0 .54 5410 0.0 1.9 0.0 19
02/15/85 30,317 37 0 0 73 845 0.0000 a 0 54 5,483 Q.0 1.7 0.0 1.7
016/85 30,391 a7 0 0 T4 B46 0.0000 37 0 64 6,556 0.0 Kki 0.0 1.7
017185 30,449 29 0 "0 58 847 0.0000 29 0 54 T 6614 0.0 1.3 0.0 1.3
02/18/85 30,506 29 0 0 &7 . 848 . 0.0000 29 0 54 6,672 090 1.5 0.0 15
02/18/85 30,563 29 0 0 57 8718 0.0000 29 [ 54 5,730 0.0 13 0.0 1.3
02/20/85 30,613 25 0 0 50 - . Big 0.0000 25 0 54 5,780 0.0 13 0.0 13
02/21/85 30,671 29 0- 0 58 . .°  Bso 0.0000 29 a 54 5,838 0.0 15 .00 1.8
02/22/85 30,720 25 0 (] 49 as50 0.0000 25 (4 54 5,688 0.0 15 a.0 1.5
02/23/85 30,794 37 0 1} 4 . 851 0.0000 a7 0 ‘B4 5,961 0.0 . 1.9 0.0 1.9 .
02/24185 30,844 25 ] ] 50 851 © 0.0000 25 0 54 6,011 0.0 21 0.0 2.1
02/25/85 30,911 ‘33 0 0 67 851 0.0000 33 0 54 6,076 To00 - 1.9 0.0 19
02/26/85 30,919 20 16 a 8 852 0.0000 -4 0 54 6,084 16.0 B ) 0.0 0.0
02/27185 30,919 24 24 0 0 852 0.0000 . 0 0 54 6,084 250 23 1.0 0.0
02/28/86 30,962 25 25 0- 33 . 852 0.0000 0 0 54 6,084 9.2 13 0.0 0.0
03/01/85 31,002 25 0 0o . 50 . 852 0.0000 T s 0 54 6.134 0.1 3 0.1 30
03/02/85 31,043 214 [ 0 41 853 0.0000 2 0 54 6,176 0.1 35 0.1 38
03/03/85 31,0717 17 0 [} kL) 853 - 0.0000 . 17 1] 54 6,210 0.0 .32 0.0 3.2
03/04/85 31,119 22 0 1.98 42 B54 0.0023 22 1] 54 6.254 0.1 2.8 0.1 2.8
03/05/85 31,152 18 0 1.98 33 854 0.0023 , 18 0 54 6,290 0.1 25 01 25
03/08/85 21,202 26 0 1.98 50 855 0.0023 28 0 54 6,342 0.0 2.8 0.0 28
03/07185 31,219 10 [} 3.97 17 855 0.D046 10 o 54 6,362 0.0 28 0.0 2.8
03/08/86 - 31,252 20 0 5395 33 855 0.0070 20 1] 54 6,402 0.0 25 00 25
03/09/85 31,302 29 0 595 50 856 0.0070 29 0 54 6,460 0.0 28 0.0 28
03/10/85 31,344 25 0 7.93 42 856 0.0093 1 [} 54 6,510 0.0 3.2 0.0 32
0V 11/85 31,412 38 0 7.93 . sg( 857 0.0093 a8 0 154 6,585 0.0 5.7 0.0 5.7
8w sav of Redamailon .
Page dof 4 Ravised: 17302004
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Yable 3 .
Trinldad Reservoir - Stock Watar Modeling During Non-irrigatlon Season
 Waler Year 1985
Historic Operatlon

Historic Reservoir Oparalion

Historlc Gage Flows

Stock Walsr Cummulative Cummulalive

Flows wlo Historic SW Relsasas /2

* Histarlc Hist. Balow  HisL. al .
Gross . " ‘Change in Surface'Acres Dally Evap. inflow Released  Stock Water Total Inflow; Trinidad Dam  Trinidad Gaga Below Gaga'Al
Content - Infqu Release Evap. Content al Content Rata Stored  From Slorage From Storage  .Stored {(PURBTRCO} (PURTRICO) " Tiinidad Dam Trinidad
Data {acra-leat) Acts). (cfs). (acre-feel) (acro-féal) {acres) {actt/acra) (cfs) {cfs) {acre.fesl) (acra-feat) (cfs) (cfsy {cfs) {cis)
" (Source/Nlote ->) i1 {COE) (COE). (COE) {COE) : - . 8 /6 (SEQ) (SEQ) i}
. Total Days of Diversion/avallability” . - -
Yotals {acre-feel) 7 575.23 T+ 280 . 7,687 :
Max Rales (cfs} " i .
‘Mean Rale whan Diverting {cfs}
oaMes T 3NA48T 42 o 71.93 75 858 0.0092 42 -0 54 6,668 [ T & 0.1 6.0
03/13/85 31,538 29 0 7.93 . 51 . . 858  0.0092 29 -0 54 6,726 0.2 4.8 0.2 4.8
03/14/85 31,596 33 0 - 7.93 58 859 0:0092 33 0 54 6,791 0.2 L 42 0.2 4.2
03/15/85 31,655 33 0 -7.93 59 BBO ' 0.0082 < 1} 54 6,856 0.2 | 4 0.2 4.0
03/16/85 31,731 - 42 0. -7.93 76 B61 0.0082 42 1] 54 6,938 0.2 4.2, . 0.2 4.2
© 0317185 31,7814 S 29 0 -7.93 50 862 0.0092 29 0 54 6,997 0.2 3.8 0.2 38
03/18/85 31,641 34 0 7.93 .. 80 863 0.0092 a4 0 54 7,084 02 - 4 0.2 4.0
03/19/85 31,883 25 0 ~783 . : 42 864 0.0092 25 0 54 7,114 0.2 4.2 0.2 4.2
03/20/85 31,967 46 )] - 783 84 865 0.0092 46 0 54 7.205 0.2 4 0:2 4.0
03/21/85 32,018 30 .0 7.93 51 865 0.0092 30 0 T84 -7.265 0.2 3.6 0.2 3.5
0d/22/85 32,061 25 0 - 783 43 866 0.0092 25 .0 54 7315 0.2 3.8 0.2 3.8
03/23/85 32,103 25 [} .. 783 42 866 0.0092 - 25 0" 54 7,365 0.2 35 ' 0.2 35
03/24/85 32,1683 35 0 9.92 60 . B67 - 0.0114 .35 : 0 54 7.434 0.2 3.2 02 3.2
025/85 32,214 34 0 -15.87 . 5% 868 0.0183 T34 0 54 7.501 0.2 3.2 0.2 3.2
03/26/85 32,239 25 0 - 23.8 25 868 0.0274 25 a 54 7,551} 0.2 - 4 0.2 4.0
03/27/85 32,290 38 ] 23.8° 51, 868 0.0274 a8 1} 54 7.626 0.2 - 4 0.2 4.0
- 03/28/85 32,341, . 31 ‘0 9.92 51 869 . 0.0114 31 0 54 7.687 - 0.2 4 0.2 4.0
03/20/85 | 32,290 “% 30 3] ag7 51 -868 0.0048 3} 24 101 " 7.687 54.0 43 0.0 0.0
03730785 32,205 7 74 L 892 - -86 867 0.0114 [} k1 175 7.687 T 74.0 85 0.0 0.0
ToWaNmss | 32,005 E 11 74 - 585 ¢ -110 BEG 0.0069 0 53 280 % 7,687 74.0 65 0.0 0.0
Saa lisl of fooinotes after Table 5.
’,
Bureau of Reclamation .
Filename: Trinkiad stock = Pagedold .
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Trinidad Reservoir - Stock Wale

_Table 4

¢ Modeling Durln‘g Non-lrrigalion Season
Water Year 1985 .
Reservolr Operations and River Gage Flows with Stock Waler Releasss of inflow lo Make 5 cfs Avallable

. Gage Flows . Cummulalive _Cummulative
Surface Stock Water Cummulalive Cummulalive:Bhw Trinidad Dam  at Tdnldad Flaw Avall - Flow Avail Flow Avail. Flow Avait.
Reservoir Acres al . Changa in Inflow Raleased Stack Water Tolal Inflow] w/ 5 cfs SW wi 5 cfs SW For Stockwater For Stock walar Below Slock wate Below Stockwaler
. Contant Conlanl Inflow Release Evap. Contant Slorad  From StorageéFrom Slorage  Slored {PURBTRCO) (PURTRICO) | at Tiinidad gage at Trinidad gaga - Diversions Diversions
Date ({acre-leet} (acres) (cfs) {cfs) (acre-feel} {acre-feal) {cfs) {cfs} {acre-feel) (acre-feel) {cis) {cfs}) {cfs) (acra-faet) (cfs} (acre-feet)
(Source/Nots ->) 11 " {COE) 14,15,18 . 16 15,18 16 l i i1
Total Days ol Dlvarslonla\;allahllity . 120 32
Totals (acre-fest) 574.57. 0 7,108 1,190 261
Max Rales {cfs) . [ : 22
Msan Rale when Diverting (cis} 5 )
10/31/84 25,201 . - . 0 .
11/01/84 25,266 764 36.00 0.00 5.94 65 36 0 0 m 0.4 3.2 0 Q 3.2 6.3
11/0284 25,346 762 47.00 0.00 13.66 .18 47 0 [ 184 0.1 3 0 . ) 3.0 12.3
11/03/84 -25.395 763 32.00 0.00 13.87 4] 32 0 0 227 0.4 3 0 0 3.0 18.2
11104784 25475 763 42.00 0.00 3.98 79 42 0 0 310 0.4 28 0 [\ 25 23.2
11/05/84 25,648 765 40.00 0.00 6.94 73 40 0 Q 389 0.1 28 0 0 28 28.8
11/06/84 25,630 768 46.00 0.00 9.91 81 48 0 0 480 0.1 28 0 0 28 34.3
11/07/84 25,687 767 35.00 0.00 11.80 58 35 0 0 * 549 0.1 - 28 0 0 28 19.9
11/08/84 25,763 768 .39.00 0.00 11.69 65 39 0 0 626 0.1 28 0 0 28 45.4
11/09/84 26,790 769 22.00 0.00 6.95 38 22 0 [} 670 0.1 2.8 0 a 28 §1.0
11/10/84 25,842 769 20.00 0.00 1.92 52 30 0 0 730 -0.1 28 0 0 28 56.5
11114/84 26,923 770 44.00 0.00 5.03 81 44 0 0 817 0.1 3.2 0 v 32 §2.9
11/12/84 25,989 172 37.00 0.00 7.92 65 3 0 0 890 0.1 32 Q [} 3.2 69.2
14/13/84 26,062 73 43.00 0.00° 11.88 73 43 o .0 . 975 0.1 2.8 0 0 28 748
11714784 26,100 174 23.00 0.00 7.93 38 23 0 0 1.021 0 2.6 0 0 28 80.3
11/15/84 26,156 774 32.00 1.80 3.97 56 30 0 0 1,081 1.8 5 5 10 00 80.3
1116084 26,220 775 36.00 1.80 3.96 ] 34 0 . [} 1,149 18 5 5 20 00 80.3
1114184 26,262 117 25.00 1.50 397 43 24 0 0 1,196 1.5 5 5 30 0.0 80.3
11/18/84 26,319 77 33.00 1.50 5.94 57 32 0 [} 1,258 1.5 5 5 40 00 80.3
11/19/84 26,348 778 © 23.00 5.00 595 30 18 0 0 1,204 5 5 5 50 0.0 80.3
11/20/84 26,388 779 28.00 5.00 595 40 23 [ 0 1,340 5 5 5 60 00 80.3
4121184 26,438 779 33.00 5.00 6.94 50 28 0 0 1,396 [ 6 6 69 00 80.9°
11/22/84 26,484 780 29.00 2.90 6.94 8- 26 0 .0 1,448 3 -5 5 79 00 a0.3
11/23/84 26,552 780 40.00 2.70 5.94 68 a1 . 0 0 1,522 2.8 5 5 89 0.0 80.3
11/24/84 26,598 181 29.00 2.50 5.94 47 27 0 0 1,575 28 5 5 99 0.0 80.3
11/25/84 26,644 782 20.00 - 270 5.94 48 26 0 ()} 1,827 27 5 5 109 00 80.4
11/26/84 28,691 782 29.00 2.70 5.94 46 26 0. 0 1,679 27 E] 5 119 00 80.3
11/27/84 26,708 783 14.00 2.50 5.94 17 12 0 ] 1,702 2.5 5 ] 129 00 80.3
11/28/84 26,746 783 25.00 2.70 5.94 38 22 0 0 1,746 28 5 5 130 < 00 80.3
11/20/84 26,776 T84 21.00 2.90 593 30 18 0 0 1,782 29 [ 6 149 00 80.3
11/30/84 26,813 784 25.00 3.10 5.93 28 22 0 o 1,825 3.2 5 5 159 0.0 803
12/01/84 26,859 785 28.00 2.90 3,96 46 25 0 0 1,878 -3 5 [ 169 0.0 80.3
12/02/84 26,897 786 24.00 270 3.96 .38 21, -0 0 1.917 2.8 5 3 179 0.0 80.3
12/03/84 26,943 787 26.00 2.90 3.96 46 25 .0 0 1,967 29 5 5 188 0.0 80.3
12/04/84 26,977 787 24.00 5.00 3.96 34 19 [ ] 2,005 5 5 5 198 0.0 B80.3
12/05/84 26,969 788 8.00 0.00 3.97 12 8 0 ° 2,021 1 18 5 208 130 106.1
12/06/84 27,030 7688 23.00 0.00 3.97 42 23 0 0 2,067 1 27 5 218 220 149.8
12007184 27,088 788 30.00 0.00 3.97 56 a0 o [ 2,127 [ 5 § 228 0.0 149.8
12/08/84 | 27,199 789 . 59.00 0.00 3.97 113 58 0 . 2,244 [} s 5 238 0.0 149.8
12/09/84 27,264 791 36.00 1.20 398 65 35 0 0 2313 1.3 [ 5 248 0.0 '149.8
12/10/84 27,312 792 . 28.00 2.00 3.98 48 26 0 [ 2,365 24 5 5 258 0.0 1498
12/11/84 21,357 704 30.00 5,00 3.98 48 25 [ 0 2415 7 5 5 268 0.0 149.8
1212184 27,427 794 42.00 5.00 3.98 69 a7 0 0 2,488 a 5 5 278 0.0 149.8
1213/84 27,496 796 39.00 3.98 .69 37 ° 0 2.561 2 5 ] 288 , 0.0 149.8

. 2.00

Bureay of Reclamalion
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Table 4

Trinldad Reservolr - Stock Water Modeting During Non-irrigation Season

Water Yoar 1985

. Reservolr Operatlons and River Gage Flows with Stock Water Releases of Inflow to Make § cis Avallable

-4t by -

. - : ... GaQa Flows Cummulative : Cummulative
Surface . - Slock Water Cummulative Cummutative{Blw Trinidad Dam  at Trinidad Flow Avail FlowAvail Flow Avail. Flow. Avait
Ressrvaic  Acres al g Changa in Inflow Raleased Slock Waler Towlinflow; w/5cls SW  w/5cls SW | For Stockwalter For.Stock water Below Slock wata Betow Slockwate:
Conlent Conlent Inflow Relaase Evap. Content  Stored  From StorageFrom Storage - Stlored (PURBTRCO)}  (PURTRICO) | al Trinidad gage al Trinidad gaga  Diversions Diversions
_ Dals: (acre-feat) {acres) {cfs} {cis) (acre-faet)  (acre-feet) “{cis) {cfs) (acre-fesl) (acre-feet) (cfs) 7 (cls) {cis) (acra-feat) {cts) (acre-(eel)
(Source/Note ->) /1 © . (COE) 14,15,18 " : : 16 i5,18 : -6 . ;, - n n
' - Total Days of Diversion/avallability . - . 120 a2
Tolals (acre-fost) - 574.57 0 7.708 1,190 261
- Max Rates {cfs) . ‘ B : 5 22
Maan Rate when Diverting (cfs) - . 5 4
12/14/84 27,544 797 29.00° 270 399 ‘48 26 0 0 2,613 2.8 5 5 ‘298 0.0 149.8
12/16/84. 21,598 ‘799 - 32,00 2.50 3.99 &5 R i 0 2,672 2.8 5 5 ao7 [ X . 149.8
12/16/84 27,639 199 - . 25.00 2.50 -399 41 23 ) 0. 2,717 2.6 5 5 317 0.0 149.8
AU1TIB4. - 21,648 800" 9.00 270 399 9 [ 0 i 2,729 . 2.8 5 5 3271 0.0 149.8
121884 21,697 800 29.00, 220 398 . 42 0 0 2,782 23 8 5 337 0.0 1498
12119184 21,152 801" 32.00 2,50 398 55 30 0 0 - 2,841 2.6 5 5 347 0.0 148.8
12/20/84° 21,816 803 37.00 ° 2,50 398 64 a5 0 0 7 2,908 2.6 5 5 357 00 . 148.8
1221184 27,841 B804 17.00 2,70 3.99 24 1 [\ 0 - 2,937 28 § . 5 . 367 .00 149.8
12122184 21,856 805 13.00 a.10 399 © 18 10 [} 0 2,957 32 5 5 arr 00 - 149.8
12/23/84 21,812 BO&: 33.00 2.70 3.98 56 a0 0 0 ‘3,017 28 5 5 . 387 - 0.0 149.8
12024184 27,944 BOS. 21.00 310 - 3.98 32 . 18 0 0 3,053 32 5 [ 3 agy a0 1498
12/25/84 28,000 807: 33.00 250 . 398 57 31 0 0 3,113 2.6 5 5 407 0.0 149.8
12/26/84 28,072 808 40.00 2.00 . 398 - 4! 38 0 0 3,188 2.1 5 . & 417 0.0 149.8
12/27184 28,152 .- 810 45.00 . 2.50 3.98 80 43 0 0 3,212 28 5 [ 426 - 0.0 146.8
- 12/28/84 28,232 811 45,00 2.50 397 . 80 . 43 [} 0 3,356 2.6 . 5 5 438 6.0 149.8
V7T 28,289 813" 3300 - .. 250 3.88 51 31 0 0 3,416 2.5 5 5 446 0.0 149.8
12/30/84 28,329 814" 25.00 210 3.98 0 22 0 [\ 3,480/ 2.7 5 5 456 0.0 149.8
12/31/84° 28,386 ‘81457 33.00 2.20 387 - 57 31 [ [} 3,521 2.2 5 5 466 0.0 148.8
01/01/85 © 28420 816+ 21.00 3.10 1.98 34 18 [ 0 3,557 3.4 [ ] 476 0.0 149.8
ot/o8s -~ 28,431 816" 8.00° . 250 0.00 1" 6 [} 0 3,568 2.5 [ [ 486 0.6 149.8
01/03/85 - 28,443 816: 8.00. .. 200 0.00 -- 12 6 .0 0 3,580 2. 5 5 496 00 . . 1498
01/04/85 28,488 817F © 24,007 2.00 000 - 4“4 2 . 0 0 - 3624 : 2 5 5 506 0.0 - 149.8
01/05/85 26,545 817 32.00 2.50 0.00 59 . 30 0 0 - asa3 ' 25 5 5 516 0.0 : 149.8
01/06/85 28,685 818 26.00: 270 0.00 . 50 .- 25 [} Q 3,733 2.7 5 5 526 00 149.8
01/07/85. 28,653 818~ 3200 ° 2.50 0.00 58 - 30 0 0- 3,792 ‘26 [ [ 636 [ 149.8
01/08/85 . 28,728 820 "40.00 2.50 0.00 | 4 as 0 0, .. 3,886 2.5 s 5 545 0.0 ©149.8
01/09/85 28,777 8227 . 28.007 3.10 0.00 49 - 25 0 0 3,915 3.1 5 . 5 555 0.0 149.8
‘01/10/85 28,804 823 16.00 - 2.70 0.00 T % 13 0 0 3,941 27 s]. ‘ [ ' 565 0.0 ¢ 149.8
011385  .28,838 823 20.00 270 0.00 34 17 0 0 3,975 27 5 [ 575 0.0 148.8
01/12/85° 28,857+ - B24 12.00 2.20 0.00 19 10 0 0 3,994 2.2 5 [ 585 0.0 149.8
01/1385 28,909 824 26.00 2.20 0.00 61 26 0 0 4,045 2.2 5 [ 595 0.0 149.8
01/14/85 28,951 . 825 24.00 250 . 000 43 22 [} 0 4,088 25 5 : [ 805 0.0 149.8
0i/15/85 28,995 825 24,00 2.00 0.00 44 22 0 o 4,132 2 5 § 615 00 - 149.8
- 01/16/85 '29,046 ©.826. 26.00 2.00 0.00 52 26 0 0 4,184 2 5 5 625 B 0.0 149.8
01/17/85 29,090 821" 24:00 220 0.00 43 22 ] 0 4,227 T 22 5| 5 635 0.0 149.8
01/18/85. 29,149 828 ' 32.00 2.00 70,00 ~60 30 .0 .0 4,287 2 5 5 645 0.0 148.8
01/19/85 29,200 829 28.00 220 7 000 . 81 - 26 0. 0 4,338 22 5 § 655 0.0 149.8
01/20/85 29,235 830 20.00 2.70 0.00 T34 17 0 0 4372 L27 s}’ 5 - 664 0.00. - . 149.8
01/21/85 29,261 831 16.00 2.90 0.00 26 13 0 0 . 4,398 2.9 5 5 674 T0.00 148.8
01/22/85- 29,295 .. 831 _ 20.00 250 0.00 35 18 0 0 4,433 T 28 5 5 684 0.0: - 149.8
01/23/85 29,340 831 25.00 Tr0 00000 44, o, 220 0 0. 4477 21, 5 5 694 00 - - 149.8
01/24/85 29,382 833 24.00 2.70 0.00 2 P o Tem 4,519 23 [ 5 704 0.0 T 1498
01/25/85 29,440 833 32.00 2.50 0.00 <89 . led o ] n4.576 . 25 5 5 . 714 [ X¢] 149.8
01/26/85 . 29,482 834 2400 . 290 0.00 1y 42 21 0 0 dpz0] i 29" 1 § 724 0.0 149.8
Bureau of Reclamation
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Trinidad Reservoir - Stock Walor

Table 4

Water Year 1985

Modeling Durlng Non-lrrigatlon Season

Reservoir Opnralions and River Gage Flows with Stock Water Releases ‘of Inflow to Maka 5 cfs Available

. Gage Flows Cummulative Cummultalive
Surface . Stock Water Cummulalive Cummulative;Biw Trinidad Dam  al Trinidad Flow Avail Flow Avall Flow Avail. Flow Avail.
Resarvoir  Acses al - Change In nflow _Relsased Stock Waler Tolallnflow] w/5cfs SW - w/5cls SW | For Stackwaler For Slock water Below Slock wale Below Slockwale
Conlent Contenl _Inflow Releasa | Evap. Contenl Storad  From StorageFrom Slorage  Stored (PURBTRCO)  (PURTRICQ) |} al Trinidad gage al Trinidad gage Diversions Divarsions
Date " {acre-faat) {acras) {cis) {cls} (acre-feet) (acre-fsel) - (cls) {cis} (acre-feat) -({acre-feet) {cis) (cls), {cts) {acre-feel) (cfs) (acra-fesl}
{Source/Nols -») 11 {COE) 14, 15,18 18 15,18 16 n n
Total Days af Diverslon/availabllity : 120 32
Tolals (acre-lest) 574.57 0 7.708 1,190 . 261
Max Rates (cfs) 5 . 22
Moan Rale when Divering {cfs) 5 4
01/27/85 29,532 834 28.00 2.70 0.00 ‘50 26 0 o 4670 21 5 5 734 ‘0.0 1498
01/20/86 29,576 835 25,00 3.10 0,00 . 43 22 ) .0 4,713 3.1 5 5 744 0.0 149.8
01/29/85 29,601 836 16.00 3.10 0.00 28 13 0 0 4,739 3 5l - 5 754 0.0 149.8
01/30/85 29,810° 837 8.00. 3.50 0.00 9 5 0 1} 4,748 3.6 8 g ) 75'4 0.0 1498
.01/31/85 29,821 837 8.00 2.70 0.00 11 5 ] 0 4,759 27 5 § 174 0.0 149.8
02/01/85 29,627 a37 400 1.00 0.00 6 3 0 [} 4,765 1 .8 5 783 ~00 149.8
02/02/85 29,640 837 8.00 T 1.20 -0.00 13 7 1) (V] 4,778 1.2 8 5 793 0.0 149.8
02/03/85 29,696 . B37 29.00 1.00 0.00 58 28 - 0 0 4,834 1 5 5 803 0.0 149.8
02/04/85 = 29,731 838 20.00 2.20 0.00 35 18 0 0 4,869 2.2 [ § a13 0.0 149.8
02/05/85 29,759 838 16.00 2.00 0.00 28 14 . 0 0 4,897 2 5 & 823 0.0 149.8
02/06/85 29,786 839 16.00 2.50 0.00 27 1“ 0 0 4924 25 5 5 831 0.0 149.8
02/07/85 290,812 839 16.00 270 0.00 26 13 0 ] 4,950 X 5 5§ 843 0.0 149.8
02/08/85 29,858 839 25.00 2.70 0.00 44 22 0 0 4,994 27 5 5 853 0.0 149.8
02/09/85 29,888 - 840 21,00 5.00 0.00 32 16 0 0 5,026 5 5 [ 863 0.0 149.8
02/10/86 29,938 840 29.00 5.00 0.00 48 24 ‘o - 0 5,074 5 [ [ 873 0.0 149.6
02/11/85 29,970 841 20.00 270 0.00 34 17 0 0 5,108 2.7 [ " s 883 0.0 149.8
02/12/85 . 30,015 T84 25.00 2.50 0.00 46 23 0 0 5,153 2.6 5 .5 893 0.0 149.8
02/13/86 30,083 842 37.00 250 0.00 68 s 0 ] 5,221 2.5 5 5 902 0.0 149.8
02/14/85 30,142 843 -33.00 - 3.10 0.00 59 30 0 ] 5,280 - 34 ] 5 912 0.0 149.8
02/15/85 30,209 843 37.00 3.30 0.00 57 34 0 o 6,347 33 5 [ 922 0.0 149.8
02/16/85 30,278 844 37.00 330 - 0.00 67 34 [} ] 5414 33 5 .8 932 0.0 149.8
02/17/85 30,326 846 29.00 3.70 0.00 50 25 o - 0 5464 37 5 5 942 0.0 140.8
02/18/85 30,377 846 29.00 3.50 0.00 51 26 0 0 5515 3.5 5 5 952 0.0 149.8
02/19/85 30427 B46 29.00 3.70 0.00 50 25 o 0 5.565 37 5 5 - 962 0.0 149.8
02/20/85 30,469 847 25.00 3.70 0.00 42 21 0 (i 5,607 37 5 [ 972 0.0 149.8
02/21/85 30,520 - 847 29.00 3.50 0.00 51 26 -0 a 5,656 3.8 § 5 9a2 0.0 1498
02/22/85 30,562 848 25.00 3.50 0.00 43 .22 o [+ 5701 35 5 5 992 0.0 149.8
02/23/85 30,630 848 37.00 3.10 0.00 1 34 - 1] i 5,768 31 o8 [ 1,002 0.0 1498
02/24/85 30,673 849 25.00 2.80 0.00 44 22 0 0 5812 2.9 5 5 1,012 0.0 149.8
02/25/85 30,733 850 33.00 310 -0.00 59 30 0 [ 5871 3 5 5 1,022 0.0 149.8
* 02/26/85 30,762 850 20.00 6.00 0.00 30 16 ' ) 5,901 [ 5 5 1,031 0.0 149.8
02/27/85 ° 30,800 851 24.00 5.00 0.00 a8 19 0 0 6,939 6 6 [ 1,041 0.0 149.8
02/28/85 30,840 851 . 25.00 5.00 0.00 40 20 "} 0 5979 [ 5 [ 1,051 00 149.8
03/01/85 30,885 851 25.00 . 2.00 0.00 46 - 23 o0 Q 6,025 2.1 § ] 1,061 0.0 149.8
03/02/85 30,924 851 21.00 1.50 0.00 as " 20 0 [ 6,064 1.6 § 5 1,074 0.0 149.8
03/03/85 30,954 852 17.00 1.80 0.00 30 15 ] 0 6,094 18 § 5 1,081 - 0.0 149.8
03/04/85 30,992 852 22.00 2.20 1.98 37 20 0 0 . 6,133 23 5 [ 1,091 0.0 149.8
03/05/85 31,020 852 18.00 2.50 1.98 28 18 0. 0 6,164 2.6 5 5 1,101 0.0 149.8
03/08/85 . 31,066 853 26.00 220 1.98 45 24 0. 1] 6.211 22 18 5 - 1,111 0.0 149.8
03/07/85 31,077 - 853 10.00 2.20 3.96 12 8 0 [ 6.226 2.2 ‘s 5 1,121 0.0 149.8
03/08/85 31,106 - 853 20.00 2.50 5.94 29 18 0 0 6,261 25 § 5 1,131 0.0 149.8
03/09/85 31,153 854 29.00 2.20 5.93 47 27 0 K 6.314 2.2 5 5 . 1,141 0.0 149.8
03/10/85 31,191 854 25.00 1.80 7.9 ag 23 0 0 6,360 1.8 5 5 1.150 0.0 149.8
03/11/85 855 38,00 0.00 7.91 §7 38 ] 0 6,435 o - 5.7 5 1,160 07 161.1

31,259

Bureay of Rpdamation
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Tabis 4

Trinldad Reservolr « Stock Water Modeling During Non-lrrigation Season

. Resorvoir Operations and River Gage Flows

Waler Yaar 1985 - - :
with Stock Waler Releases of Inflow'to Make 5 cfs Avallahlas

Cummulative

Cummulalive

- - X .. GageFlows .
. Surface - Stock Water Cummulative CummulativeBlw Trinidad Dam  at Trinidad Flow Avail Flow Avail Flow Avall, Flow Avail.
“Resarvolr Acras al - - i Changs in Inflow Released Stock\Waler Total Inflow| w/ 6 cfs SW wil § cfs SW For Stockwater For Stock watar Below Stock wata Below: Slockwale:
. Conlent Contant - lnflow Ralsase Evap. Contenl Slored From StorageFrom-Slorage  -Slared {PURBTRCO) {PURTRICOQ) ! al Trinidad gage al Trinidad gage Diversions Divarsions
Date (z;cra-feel) {acres}) . (cfs) {cfs} {acre-faal) (acre-faal) {cfs} {cfs) (acra-feet}) -(acre-faet) (cfs) (cf3) {cfs) {acre-leat) {cis) (acre-feal}
(Suurce)Nble e 1A N = {COE) 14, /5,18 : 6 15,18 5 ‘8 N i 17 n
"Yotal Days of Diversion/avaitability o . : 120 32
Totals (acra-feel) _574.57 0 7,708 1,180 261
~ Max Ralss (cfs) : - - K . 5 22
" Maan Rata when Diverting {cfs) 5 4
03112/85° 31,334 855 42,00 0.00 7.91 75 42 4} 0 6,518 ‘01 [ 5 1,170 1.0 153.1
031385 31,383 - 856 ~ " 29.00 0.20 7.91 48 29 [ 0 6,578 3 04 5 & 1,180 0.0 1531
03/14/85 31,439 T 887 * 33.00 0.80 7.91 56 32 0 0. 6,639 1 5 ] 1,190 0.0 153.1
03/15/85 31485 858 - 33.00 1.00 7.91 58 <Y 0 0¥ "7, 6,702 1.2 5 0 . 1,190 5.0 . 163.0
03/1&/85 31,570 ' 858 42,00 0.00 1.90 75 42 0 0 6,785 02 4.2 [ 1:180 4.2 171.4
0311185 31,620 859 29.00 . .. 0.00 7.90 50 .28 0 1] 6,842 0.2 3.8 0 1,190 a8 178.9
- 03/1m/85 31,679 . B&D 7 34.00 - 0.00 7.90 60 %4 1] L0 6,910 02 4 4] -- - 1,190 4.0 186.8
T 0aMe/es. . a1 721 Y BeD 25.00 0.00 7.90 42 25 1] 0 6,960 0.2 2 4.2 0 - 1,190 4.2 195.2
03/20/85: .31.804 3 861 . 46.00 - 0.00 7.89 83 46 0 [} 7,051 0.2 4 0 1,190 4.0 203.1
021/85. 31,856 863 ~ 30.00 - 0.00 7.91 52 30 ] [ 7,111 0.2 35 (U 1,190 - 35 210.1
0322/85; 31,808 863 2500 “. ° 0.00 - 791 42 25 0 [ R 11 02 2.8 o’ 1,190 as . 2126
03/23/85 31,839 864 25.00 s~ 0,00 791 - 42 25 a N [ 7,211 0.2 35 o 1,180 3.5 4. v 2245
02485 . 31998, 664 “3500 1 0.0 9.89 60 35 0 0 7.280 0.2 32 0 1;190 3.2 .- 2308
03/25/85 " 32,051 865 34.00 0.00 T 15.82 52 34 ., 0 0 7.347 0.2 3.2 Q 1,180 .32 237.2
".03/26/85 . 32,076 866 25.00 0.00 2374 . 26 25 1} [1} 7.397 02 ' 4 [} 1,190 4.0 245.2
0_3]27/85 32,128 866 _ - 38.00 0.00 23.73 52 - a8 R 0 0 . 7472 02 41, 0 1,190 40 2531
03r2e/85 32,180 887 31.00 000 |~ 9.89 52 31 0 o 7,533 0.2 4 ¢ o 1,180 4.0 261.0
03/29/85 . 32,235 867" 30.00 0.00 3.96 56 30 0 o _. 7593 0 ['} - [} 1,190 0.0 261.0
03730185 32,299 868~ 37.00 0.00. 9.82 63 ©ar -0 0. " 1,668 0 0 0 1,190 0.0 " 261.0
T 03/31/86. .. 32,334 869~ 21.00 0.00 5.97 36 21 0 ] 7,708 0 0 0 1,190 0.0 261.0
Sea lisl of footnoles after Table 5. ’
- -1
¢, A !
Buraau of Reclamation
Flenama: Trindad stock Pagadald Revised; 7/30/2004



Table 5

Trinidad Reservoir - Stock Water Modeling During Non-lrrigation Season

Waler Year 1985

Raservoir Operations and River Gage Fiows with Stock Waler Releases Made at Allernative Rales

Stock Water Cummulailve Cummulatlve,

Gage Flows
Biw Tdnidad Dam  at Trinidad

Cummulative
Flow Avail.

Cummulative

Flow Avail Flow Avail Flow Avait.

Altarmale .
Slockwater Surface Acres Release Rals Change In Inflow Raleased Stock Water Tolal Inflow; w! Allamals SW wf Allernala SW For Stockwater For Stockwaler Below StockwateiBelow Stockwaler
Contanl al Conlent Inflow 64.9 Evap. Contenl Storad  From StorageFrom Slorage  Slorad {(PURBTRCO) (PURTRICO) ial Trinidad gaga al Trinidad gage  Diversions Diversions
‘Date {acre-feel) {acres) (cfs) {cis} (acre-feet) {acre-feet) {cls) {cfs) {acre-feel) (acre-feel) {cls) (cls) © o (cls) {acre-feel) {cfs) {acre-featl)
(Source/Nole >} /1 . (COE} 14,18, 19 - 16 i, 19 i 16 110 n n
Tolal Oays ol Diversiontavailabilily ) R 9 130
Totails {acre-fast) 571.83 704 7.886 1,189 791
Max Rates (cfs) . . 68 27
Masan Rate when Divariing (cfs) &7 3
10/31/84 25,201 . . 0 .
110184 © 25,266 7681 36.00 0.00 5.94 65 36 o o 71 0.1 3.2 0 o 3.2 8.3
11/02/84 25,346 762 47.00 0.00 13.88 79 47 0 0 164 0.1 a0 0 0 3.0 12.3
11/03/84 26,395 783 32.00 0.00 13.87 60 32 0 0 227 0.1 3.0 0 o - a0- 18.2
11/04/84 25,475 763 42.00 0.00 3.96 79 42 0 0 310 0.1 25 0 0 25 23,2
11/05/84 . 25,548 765 40,00 0.00° 594 A 40 0 0 - 389 ad 28 ] 0 28 28.8
11/08/84 25,630 766 46.00 0.00 9.91 81 46 0 o 480 0.1 2.8 1} [ 28 34.3
11/07/84 25,687 767 35,00 0.00 . 11.89 58 35 0 ] 549 0.1 2.8 i 0 28 9.9
11/08/84 25,753 768 39.00 0.00 11.89 65 39 0 o 628 0.1 28 [ 0. 28 45.4
11/09/84 25,790 769 22.00 0.00 6.95 38 22 0 0 670 0.1 28 0 ] 28 51.0
111084 25,842 769 30.00 0.00 7.92 62 30 0 0 730 04 2.8 0 ° 2.8 56.5
1111184 25,923 170 44.00 0.00 5.93 81 44 o 0 817 0.1 32 0 0 32 62.9
1112/84 25,989 772 a7.00 0.00 7.92 65 a7 )] [} 890 0.1 a2 0 0 32 69.2
BRI kY2 26,062 773 43.00 0.00 11.89 73 43 o -0 975 0.1 28 0 1] 28 74.8
11/14/84 26,100 174 23.00 0.00 7.93 38 23 0 o 1021 0.0 - 2.8 0 a 2.8 80.3
1118/84 26,159 T4 32.00 0.00 3.97 60 32 0 0 1084 0.0 a2 0 0 3.2 86.7
11/16/84 26,227 716 368.00 0.00 396 67 36 0 0 1,155 0.0 3.2 0- 1] 3.2 93.0
EREIAVZET 26,272 777 25.00 0.00 387 46 25 0 0 1,205 0.0 3.5, 0 0 35 100.0
11/16/64 26,332 178 -33.00 0.00 594 60 33 [} 0 1,270 00 35 0 "o 35 106.9
11/19/B4 26,3714 778 23,00 0.00 5.95 40 23 0 [} 1,318 0.0 0.0 1] ] 0.0 106.9
11/20/84 26,292 178 28.00 64.90 5.95 -19 0 ar” 73 1316 64.9 64.9 619 129 0.0 106.9
11121184 26,223 778 33.00 64.90 593 69 0 32 136 1,316 649 64.9 64.9 257 00 106.9
11/22/84 26,146 hadi 29.00 64,90 5.92 17 0 38 208 1318 65.0 67.0 67 3g0 0.0 106.9
1172384 26,219 775 40.00 0.00 5.90 73 40 Q 208 1395 0.1 2.3 0 390 23 115
11724/84 26,271 g 29.00 0.00 5.01 52 ‘29 0. 208 1,453 0.1 25 [ 190 25 116.4
11/126/84 26,323 778 29.00 0.00 6.91 52 29 o 208 1511 0.0 - 2.3 0 g0 23 121.0
11/26/84 26,374 778 29.00 0.00 691 52 29 Q 208 1,569 0.0 23 0 390 23 125.6
11/27/84 26,396 19 14.00 0.00 591 22 14 0 208 1,597 0.0 25 0 390 25 1305
11/28/84 26,440 7 25.00 0.00 591 4“4 25 0 208 1,647 0.1 2.3 i 390 23 135.1
11/29/84 26,476 780 21.00 0.00 5.81 38 21 0 208 1,689 0.0 21 .0 390 2.1 139.2
1130/64 26,519 180 25.00 0.00 5.90 44 25 0 208 1,739 0.1 1.9 0 ago 18 143.0
12/04/84 26,571 781 28.00 0.00 3.94 52 26 0 208 1,795 0.1 2.1 0 390 21 147.2
1200284 - 26,614 781 24.00 0.00 3.94 44 % 0 - 208 1,843 0.4 23 0 390 2.3 151.7
12/03/84 26,666 782 28.00 0.00 3.94 52 - 28 0 208 1,899 0.0 241 0 390 2.1 156.9
12/04/84 26,710 783 24.00 0.00 394 44 24 0 208 1,947 0.0 0.0 0, 390 0.0 155.9
12/05/84 26,722 783 8.00 0.00 3.95 12 8 a 208 1,963 1.0 18.0 0 390 18.0 191.6
12/06/84 26,763 - 783 23.00 0.00 3.95 42 23 0 208 2,009 1.0 27.0 [ 390 27.0 245.2
12/07/84 26,819 784 30.00 0.00 3.95 56 30 [ 208 2,069 0.0 5.0 0 390 5.0 255.1
12/08/84 26932 795 59.00 0.00 3.95 13- 659 0 . 208 2,188 0.0 5.0 0 390 6.0 265.0
12/09/84 26,999 1087 36.00 0.00 3.96 67 36 0 ©208 2,257 0.1 3.8 0 390 3.4 2725
12/10/84 27,051 788 28.00 0.00 3.95 52 28 [} .. 208 2,313 0.1 3.0 4} 390 3.0 9785
12/11/84 27,107 789 30.00 0.00 3.98 - 56 ao 0 " 208 2,373 20 0.0 0 390 0.0 278.5
REAY/: -27,188 789 42.00 0.00 3.96 18 - 42 0 208 2,456 3.0 00 a 3go o0 278.5
12/13/84 27,259 L7914 39.00 0.00 3.96 ¢, 73 39 0 -208 2,533 0.0 3.0 0 3g0 3.0 284 .4
Buweau of Reclamatlon
Page 1ol 4 Ravisod: 77302004
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Tabla's
Trinidad Reservolr - Stock Wataer Modeling qulnfg\Non-lrrlgallon_s_oason
. : Water Year 1985 . - . .
" Reservalr Operations and River Gage-Flows with Stock Waler Relaasaes Madeat Alternative Rales - B

. N ) o ’ B Gaga Flows Cummulativa - Curnmulative
Allamata . ’ . Stock Waler Cummulative Cummulalivei Bhy Trinidad Dam  al Trinidad Flow Avalt Flow Avail | Flow Avail, Flow Avail.
" Stackwalter Surface Acras Releasas Rats Change in Inflow Releasad” Stock'Water Tolal-Inflow | w/ Altamala SW w/ Altemale SW For Stockwaler For Stockwatar Below SiockwaleiBelow Siockwalst
Cantent al Content Inflow 84.9 Evap. Content Stored  From SlorageFromiSlorage  * Storad (PURBTRCO) (PURTRICQ) iat Trinidad gage al Trinidad gage  Divarslong Dlversions
Date {acre-feai) {acras) , {cfs} {cis) (acre-fast) . (acre-feat})  {cfs} {cfs) {acre-lesl) ({acre-last) . {cfs) {cts) {cls) {acre-fast) {cls) (acra-laat)
(Source/Nole ->) /1 : (COE) ~ /418,18 . : - 18 18,19 ) 46 . JATY i n
Tatal Days of Diversion/avallabillty , : . : [} 130
Totals {acra-feat) - . - 571.83 . 704 - 7,888 . 1,198 791
Max Ralas (cls) : . . . . 68 27
Mean Rate when Divarting (cfs) . R . T . 67 3
1214184 . 21,313 . 182 25.00 0.00 3.96 54 29 0 T 208 2,591 0.4 23 0 390 23 289.0
121584 21372 - 784 73200 - 0.00 . '3.96 60 . 32 0 208 57 2,654 .0 - 25 0 380 25 294.0
- 12684 27,418 © 795 25.00 0.00 3.96 46 .25 [ 208 ¢ 2,704 0.1 . 25 0 390 ] 298.5
1247184 | 27,432 795 9.00 000 . - 397 A4 ] 1] 208 - 2,722 0.1 23 0 390 23 303.5
1218/84 27,485 - 796 ¢ '29.00 . Db.0 396 . 54 .2 0 208 - 2,780 0.1 - 2.8 0 390 i 28 . 309.0
- 12719184 27,545 791 ¢ 32900 - 0.00 - 3.86 60 32 0 ‘< 208 2,843 - 0.1 - 2.5 0 390 25 3140
12/20/84 27,614 799 37.00 - - 0.00 - 3.96 69 a7 [ 208 2916 0.1 - 25 0 390 25 © 3189
12/21/84 27,644 - 800 17.00 - 0.00 Lo3.e7 . 30 17 0 208 172,850 . 0.1 2.3 "] 380 23 .. 3235
12122184 27666 800 ©  13.00 000 - 396 - 22 13 0 208 - 72976 04 19 0 aso 1.9 a27.3
122384 21,727 801 -"33.00 - 000 = 398 - 61 33 0 208 ©3,041 - 0.1 23 0 380 23 3.8
12724184 | 27,7165 802- 21.00 0.00 - 396 .. 38 - 21 [+] 208 73,083 -0 1.9 0 aso 1.9 3356
12/25/84 27,827 . 803 33.00 000 . 7396 - 61 33 0 208 348} 0.1 25 0 : 390 28 3406
. 1226/B4 27,902 805 40.00 000 - 396 75 . 40 -° [} 208 - 3,227 To0d - 30 0 ) 3s0 . 3.0 _ 3465
.. iv2red T 21987 BOS 45.00 0,00 3.96 85 45 [ 208 3,316 0.4 R 25 o 330 N 25 . 3515
12/28/84 . 28,073 ..Boa + 4500 0.00 .86 - 85 . 45 0 208 “3405f T2 04 s 25 [1} . 350 : 25 356.4
12/29/84 26,134 © o810 . --33.00 0.00 ..~ 3.96 &1 33 0 208 3470 . 0.0 : 25 0 - 380 - 2.5 3614
12/30/84 28,160 D1 § I 25.00 ) 0.00 - 3.97 46 . 25 1] 208 3,520 00 23 0 390 2.3 366.0
12/31/84 28,241 812 33.00 ©. .00 7 398 - 81 | 33 -0 208 3,685 T 00 T .28 0 1390 - 2.8° . 3715
01/01/85 . . .28,281 813 . 21.00 0.00 I 1.98 . 40 . 2 0 208 3627 . 0.0 . 1.9 [} 380 - 1.9 - 3753
01/o2/85 28,297 814 800 0.00 T 0.00 . 18 8 [} . 208 ° 3643 $00 25 0 380 25 380.2
‘03085 28,313 -814 © - 8.00 0.00 0.00 18 - [ 0 - 208 -3,659 00 3.0 0 30 . - - 3.0 386.2
01/04/85. 26,360 ©oB14 2400 - 000 - 0.00 - 48 24 0 . 208 3207} - -, 00 3.0 - 0 3s0 3.0. - . asa1
01/05/85 28,424 815 32.00 - 000 7 0.00 63 " 32 0 208 3710 0.0 25 - 0 330 - 25 397.1
01/06/85 28479 816 28.00 77 000 7. 0.00 : 5 .- 28 [} 208 - 3.826 0.0 T~ 23 .0 330 2.3 . 401.7
01/07/85 .- 28543 . 817 . 3200 ST 000 G 10,00 63 32 0 208 3,889 ’ 0.0 Lo 25 0 390 2.5 . - 406.6
T, 0Vios/ss 28,622 818 4000 0.00 ©0.00 79 40 0 208 3,968 i 0.0 2.5 6 390 2.5 . <. 4116
- 01/09/85- 28,678 82a - . 28.00 0.00 0.00 56 28 0 208 4,024 } 0.0 - 1.9 0 as0 1.9 o 415.3
0110/85 28,708 . 821 16.00 0.00 . '0.00 32 16 Y] 208 4,056 - 06 " 23 [} 390 23 -5 4198
01/11/85 26,749 .. . 821. 20.00 0.00 < 0.00 40 20 a 208 T 4,096 0.0 .23 [i] 390 2.3 T 4248
011285 28,773 822 - 12.00 0.00 0.00 24 12 0 208 . 4120 0.0 28 0 350 28 430.0
01/13/85: - 28,828 . 823 28.00 0.00 0.00 568 28 0 208 4,176 0.0 2.8 0 390 - 28 4356
01/14/85 28,876 - 824. 24.00 - 000 000 48 24 o ., 208 4224} 0.0 5 0 3s0 2.5 440.5
_ Qi/15/85 28,795 824 24.00 . B490 0.00 . -B81 ] ) 41 289 4,224 64.9 67.9 ‘ar.9 - 525 0.0 440.5
01/16/85 ~ 28,722 823 28.00 64.90 0.00. -73 .0 37 362 4,224 64.9 67.9 67.9 660 0.0 440.5
01/17/85 28,641 822 24.00 64.90 0.00 . -8y 0. 41 443 -4,224 |- : B4.9. ... BLI} 877 794 - 00" 440.5
01/18/85 28,704 820 32.00 0.00 0.00 83 3z 0. 443 4,287¢ 0.0 3.0 ] 794 0 446.5
. 0i/19/85 28,760 821 23,00 0.00 0.00 56 28 0 443" 4.343’; . 0.0 2.8 . I 794 28 452.0
01/20/85. 28,799 823 20.00 0.00 0.00 . . 40 20 0 443 4383} 0.0 . 2.3 [1] 794 23 456.6
01/21/85 28,831 . 823 16.00 0.00 . 0oo 32 16 0 443 4,_4’15' ) R - AN 1] - 794 2.1 460.8
01/22/85 28,871 - . B24. .. 2000 0.00 0.00 40 20 S0 443 4,455 L 0.0 < 25) 0. - 794- 25 . 465.7
01/23/85 28,920 824 25.00 0.00 0,00 50 - 2§ o . 443 . .. 4,505 i 0.0 23 0 794 23 4703
D1/24/85 28,968 825 24,00 0.00 0.00 48 24" 0 T4 450 0 e 00 - 23 - )] 784 v 23 - . 4748
01/25/85 29,031 . 826 32.00 - 0.00 0.00 83 32 0 443° 4,616 0.0 25 [ 794 25 479.8
01/26/85 29,079 ‘827 24.00 0.00 0.00 ‘4, 4B 24 * 0. : 443 4,664 Rk 0.0 24 0 794 2.1 ’ 484.0

Bureau of Reclamation
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Table 5
Trinidad Reservolr - Stock Water Modeling Durlng Non-lrrigation Season
. Water Year 1985 .
Researvolr Operatians and River Gage Flows with Stock Walter Releases Made at Alternative Rales .

. .. ) Gago Flows Cummuiative Cummulative
Altamale "L . Stock Waler Cummulalive Cummulative;Blw Trinidad Dam  at Trinldad Flow Avait Flow Avail Flow Avail. Flow Avail.
Slockwaler Surfaca Acres Release Rate Changs In Inflow Raleased Slock Waler Total Inflow | w/ Altemats SW w/ Altemala SW For Stockwalar For Stockwaler Belaw SlockwaleiBelow Stockwaler
. Contenl at Conlenl Inflow B4g Evap. Content Slored  From SlorageFrom Slorage  Stored (PURBTRCO)}  (PURTRICO) lal Trnidad gaga al Trinidad gage  Diversiona Diverslons
Date {acre-foet) {acres) {cls) {cfs) {acre-feal) - {acre-feel) (cfs} {cfs) {acre-feet} (acre-feet) {cis) {cls) " (cfs) (acre-feet) T (cls) (acre-faat)
{Source/Nols ->} /4 {COE) 14,18, 19 15 8,19 . Is 110 n . a
Tolal Days of Diversion/avallability ) ) ) : g g . 130
Tolals (acre-feat} . ' 671.83 L. 704 7,886 L1109 791
.Max Rates (cfs) _ 658 27
Mean Ralg when Diverting (cfs) . . - o ) | 67 3
01/27/85 28,134 a8 . 28.00 0.00 0.00 56 28 [} 443 4,720 - a.0 23 1] 794 . - : 23 488.5
01/28/85 29,184 829 25.00 0.00 0.00 5 - 25 o 443 4,770 0.0 1.9 i} 794 19 4923
01/29/85 29,216 830 16.00 0.00 0,00 32 16 0. 443 . 4,802 . 0.0 1.9 0 794 1.9 496.1
01/30/85 - 29,232 830 8.00 0.00 000 ° 16 8 0 443 4,818 .o 00 . 1.5 0 194 Y ’ 499.0
01/31/88 29,247 830 8.00 0.00 0.00, i6 8 0 443 14,834 . 0.0 23 0 794 . .23 503.6
02/01/85° 29,255 831 400 © 000 0.00 8 4 0 443 4,842 0.0 40 0 794 4.0 §11.5
02/02/85 29,274 831 8.00 . 000 - 000 I - . 8 -0 443 4,858 i 0.0 - 38 1] 794 38 i 519.1
02/03/85 20,329 8314 29.00 . 000. . 0.00 58 - 29 0 443 4,916 : 0.0 4.0 0 794 40 - 521.0
* 02/04/85 20,368 832 20.00 0.00 0.00 40 20 .0 443 4,956 ’ 0.0 28 0 794 2.8 §32.6
02/05/85 29,400 833 16.00 0.00 0.00 a2 16 0 443 4,988 0.0 3.0 0 794 - 30 . 538.5
02/06/85 29,432 833 16.00 0.00 0.00 32 18 0 443 5,020 0.0 258 0 794 25 §43.5
0207185 29,464 834 " 16.00 0.00 0.00 a2 18 0 443 5,052 0.0 23 ° 794 23 " 5480
02/08/85 29,513 834 25.00 0.00 0.00- 50 25 0 .443 5,102 0.0 2.3 0 794 . 23 . 552.6
02/09/85 29,555 835 21.00 0.00 0.00 . 42 21 0 443 5144 - 0.0 00 0 794 0.0 562.6
02/10/85 29612 836 29.00 0.00 0.00 58 29 0 443 5,202 0.0 0.0 [ 794 0.0 552.6
02/11/86 29,652 837 20.00 0.00 0.06 40 20 0 443 5,242 0.0 23 0 794 23 ‘5572
02/12/85 20,702 838 . 25.00 0.00 0.00 ' 50 25 0 443 5,292 0.0 25 0 - 764 2.5 562.1
02/13/85 28,775 838 37.00 0.00 0.00 73 a7 0 443 5,385 T .00 25 - 0 794 . 25 5674
. 02/14/88 29,841 839 33.00 . 0.00 0.00 85 . 33 [+] 443 5,430 0.0 1.9 0 794 19 570.9
~ 02/15/85 29,914 840 37.00 - 0.00 0.00 73 ar ] 443 5,503 0o 17 0 794 . R 5742
02/18/85 29,987 6841 37.00 0.00 0.00 73 37 0 443 5576 0.0 AT 0 794 . 1.7 " 5718
02/17/85 30,045 ©opd2 . 29.00 0.00 0.00 58 . 29 0 443 5,634 0.0 13 0 794 . 13 - 580.2
02/18/85 30,102 842 29,00 0.00 .0.00 -} 29 -0 443 5,692 0.a° 15 0 794 1.5 583.1
02/19/85 30,160 843 29.00 0.00 0.00 58 .29 0 443 - 5750 0.0 13 0 794 13 585.7
02/20/85 30,209 B4 25.00 0.00 - 0.00 50 . 25 0 443 5,800 0.0 13 0 794 13 568.3
02/21/85 30,267 844 29.00 0.00 0.00 58 .29 0 443 5,858 0.0 15 0 794 1.5 591.3
02/22/86 30317 845 25.00 0.00 0.00 50 25 0 443 5.908 00 - 15 0 794 1.5 594.3
02/23/85 30,390 . 845 37.00 0.00 0.00 73 . LY [ 443 5,981 0.0 1.9 [} 794 19 598.0
02/24/85 . 30,440 846 - 2500 0.00 000 - 50 25 ° ‘o 443 . 6,031 - 0.0 2.1 i 794 . 24 602.2
<02/25/85 30,505 847 33.00 0.00 0.00 65 33 o 443 6,096 0.0 1.9 1] 794 1.9 T 606.0
022685 30,545 848 20.00 0.00 0.00 40 20 .0 443 6,136 0.0 0.0 0 794 00 606.0
02/27/85 30,592 848 24.00 0.00. T0.00° 48 24 0 443 6,184 . Lo 0.0 0 L 794 0.0 606.0
02/28/85 30,642 B4 25.00 0.00 ©0.00 . 50 25 0 443 6,234{ 0.0 0.0 0 794 0.0 606.0
03/01/85 30,563 849 25.00 64.90 0.00 79 .0 40 522 6.234 §5.0 679! - 679 - 029 - 00 080
03/02/85 30,476 848 2100 64.90 0.00 - 87 0 44 ‘609 .6,234 6.0 . 684] 68.4 1,064 0.0 606.0
03/03/85 30,381 047 - 17.00 64.80 0.00 : -95 . 1] 48’ 704 6,234 640 68,1 68.1 1,199 0.0 606.0
03/04/85 30,422 846 2200 . 0.0 1.96 42 s 0 704 6,278 [ X 2.8 0 1,199 ‘28 T
03/05/85 30,456 847 18.00 0.00 1,96 KTR 18 0 . 704 - 6314} 0.1 To28 0 1,199 ‘25 ' 616.5
03/06/85 30,506 847 26.00 .00 1.96 50 o2 [ 704 6,366 0.0 ©o28 o 1,198 28 6220
03/07/85 30,522 848 10.00 0.00 394 16 10 [ 704 " 6,386 00 28} - [ 1,199 : 28 6216
03/08/85 30,555 848 20.00 0.00 590 34 20 0 704 8426 0.0 28] 0 BRI 25 632.5
03/09/85 30,607 848 29.00 0.00 6.90 52 .29 .0 704 6,484 0.0 98 o 1.199 ) 28 6381
03/10/85 30,649 849 2500 0.00 7.06 42 25 0 To+ - 6534 0.0 a2 0 IRCI 3.2 644.4 -
03/11/85 30,716 849 38.00 0.00 7.86° : 69 38 [} 704 6,609 0.0 o 57 0 1,199 57 655.7
{
Bureau of Rademalion . Pagedold - i ) i Revisad: 713072008

Floname: Tenkiad stock




. S Tabla §
A Trinidad Raservp!r - Stock Water Modeling During Non-Irrigation Season
-7 . . ) . . Water'Yoar 1985- - R
- Reservoir Operations and River Gage Flows with Stock Watar Releases Madeat Alternallve Rales

: : . “ “Gage Flaws ~ ' Cummulative . - Cummulative

Allamate . Stock Waler Cummulative Cummulalive;Biw Trinidad Dam  at Trinidad Flow Avall Flow Avall ~  Flow Avail. . Flow Avail.
Slockwaler Surface Acres Ralease Rals : Change In Iriflow Released Stock Waler Tolal Inflow| w/ Altamate SW w/ Allemate SW For Stockwatar For Slockwatar Balow StockwaleiBalow Stockwaler

. Content” a8l Content inflow 64.9 " Evap. Conlant Siored  From StorageFrom Storage - :Stored {PURBTRCO) (PURTRICO) lat Trinidad gaga al Trinidad gage.  Divarsions Diversions

. Date {acra-fasl) {acras) (cts) {cts} (acre-lesl) (acre-fast) {clsy - {cfs} - (acre—le}el) {acre-feal) (cfs) (cts) (cfs) {acra-feat) {cts) {acre-feat)

. (Source/Nola ->) /1 .. {COE) 14,48, 19 . s . 8,19 6 . L 110 : i n
. . Total Days of Diversion/avaitability . : ) : S : . . 9 o 130

. * " Tolals {acre-feet) : £71.83 . 704 7,886 . ) " 1,198 . 791

Max Rales (cfs) | o . . . - . i . 68 27 :

. Maan Rals whsn Diverting {cfs) : : ' . . . : . - 67 v 3

03/12/85 30,792 850 .. 4200 0.00 7.88 15 42 Q 704 8,692/ 0.1 i 6.0 0 . 1198 8.0 " 6676
03/13/85 .30.841 851 "~ 28.00 0.00 RE: 50 29 0 704 - 8,750 . 0.2 . 48 0 1,199 4.8 677.2
03/14/85. 30,899 851 ©- 33.00 - 000 - . 7.85 . . b8 a3 .0 704 ; : 6,815 - 0.2 4.2 Q 1,199 . - 4.2 £685.5
03/15/85 30.957 “ 7 B8t Tt 33.00 0.00 ©. 1.88 i 58 o 33 4] 704 - o 6,880 0.2 4.0 Q 1,199 4.0 693.4
‘03/16/85 31,032 852 . 4200 000 .- 785 5 - .42 0 704 6,963 0.2 4.2 0 1,199 4.2 701.8
03/37185 - 31,082 853" 29.00 0.00 7.84 o 50 29 Q 704 7.021 0.2 o 3.8 Q 1,189 8. - . 7093
03/18/85 FERER N 853 34.00 »  0.00 - 1.84 " 1] M 0. 704 7.088 0.2 A 4.0}. 0 1,198 4.0 - 7171.2
03/19/85 31,183 854 -+ 25.00 000 - 7.4 .42 25 .0 704. ¢ . 7,438 S 02 . 4.2 0 1,199 ' 4.2 725.6
03/20/85 - 31,266 B85S " 46.00 0.00 184 7 63 - . 46 4 704° 7,229 c 02 4.0] . 0 1,199 : 40 7 73358
03/21/85 31,318 B56 30,00 0.00 7.84 52 a0 ‘0 704 7.289 : 0.2 35 0 1,199 35 740.4
03/22/85 31,360 BS6 25.00 0.00 784 42 25 a . 704" 7.339 - 0.2 3.8 1] 1,199 . Y] 748.0
02385 - 31402 857 25,00 0.00 - 784 42 25 [ 704 . 1,389 : 02 -, 35 0 1,199 a5 -’ 754.9
03/24/85 - . . 31461 857 - 35.00 0.00 9.81 60 © 3§ 0 704 7.458 : 02 - 3.2{ 0 1,199 3.2 761.3
03/25/85 31,513 858 34.00 0.00 " .~ 1569 . 52 34 -0 704 1.525 " 0.2 .32 0 1,199 3.2 1616
02/26/85 31,539 858 2500 ~ 0.00 23.54 26 25 0 704 1.575 . 02 40 0 1,199 40 1755
03/27/85. . 31,591 ) 859 38.00 : 0.00 23.53 52 38 _ 1] . 704 7.650 N 0.2 4.0 0 1,199 4.0 . 7B3.8
03/28/85- 31,642 859 31.00 ° 0.00 - - 9.8% 52 . 31 0 . 704 171 . 02 - 4.0 0 i,199 . 40 791.4
03/29/65. . 31,698 - 860 30.00 T ot000 . - 393 - 58 . . o 704 7,771 . . 0.0 - . 00 0 1,199 0.0 7914
03/30/85. . 31,762 861 37.00 . ° 000" - 8.B4 64 e 0" 704 7.844] 0.0 .. 00 o 1,199 ; 0.0 781.4
03/31/85 . 31,797 862 21.00 000 . . 592 36 2 o 704: ., 7.888 T 00 ‘0.0 1] 1,199 0.0 7914

Sea fist of foctnotes on foligwing paga, ~ : . IR

Buweay of Reclamation . . . . ' _ .
Fignama. Tinkiad stock . ) Pagadotd . Ravised: 77302004




_ Trinidad Project
Modeling of Stock Water Alternatives

~'Eastern Colorado Area Office

Bureau of Reclamation
Nov-03

Footnotes to Tables 3, 4, 5

n Columns not attributed are calculated.
12 : Stockwater releases are assumed to have been avaxlab|e at the gages below the dam and at Tnnldad
{3 Stockwaler was stored and then released at greater than 5 cfs rates until the 1993 season.. »
14 Consistent with historical practice, stockwatermg assumed to be conducted between mid November (11/15) and mld March (3/1 5).
5 Stockwater releases made al a rate sufficient with stream gains to make 5 cfs available at the Trinidad gage but not to exceed the
" previous days inflow. -
16 Stored inflow is not reduced for evaporatlon losses.
. Flow not diverted for stockwater assumed available below dwersnons Does’ not lnclude gams
8 . Any releases made during the non irrigation season are considered releases for stockwatering. :
/9 . Total releases from the reservoir for stockwater, when’ added to gains at the Trinidad gage, not to exceed 1200 acre- -feet.

/10 Flow con5|dered available for stockwaterlng only when releases are belng made from reservoir.

Bureau of Reclamation . . - o ) - .
Filename: Trinidad stock.XLS . . ’ Page 1 of 1 . ) * Revised: 8/4/2004
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Table 6

Trinidad Project

Summary of Stock Water Alternatives Modeling Results
‘Modeled Stock Water Diversions

" Total Stock Water Diverted*

Total Days of Diversion

Maximum Rate of

Mean Rate when

Cummulalive Stockwater

Diversion Diverling Released from Storage

Current Stock Allernalive Currenl  Allernative Current Alternative Currenl  Allernalive { Current Stock  Alternalive

Walter Year Waler Stock Water Stock Water Slock Waleri Stock Water Stock WaleriSlock Water Slock Water Waler Stock Water
(acre-feet) (acre-feel) (days) {days) (cfs) (cfs) (cfs) ~ {cls) . (acre-feel) (acre-feel)
1985 1,190 1,199 120 9 5 68 5 67 0 - 704
., 1986 1,190 '1_,199 ) 120 9 ‘5 68 5 67 .0 729
1994 1,190 1,199 120 9 5 68; 5 67 L0 673
1995 1,199 - 1,200 121 9 5 73% . 5. 67 0 711
: . 1996 1,200 1,199 121 9 5 68 5 67 0 702
1997 1,179 1,199 121 9 5 68 5 67 0 749
1998 . 4,200 1,200 121 9 5 68 5 67 0 561
1989 1,200.. . 1,197 121 9 5 78 5 67 0 621
.. 2000 1,200 - 1,197] 121 9 5. . 68 & . 87 0 . 543

. Bureau of Reclamation,

- Filename: Trinidad stock . XLS

* Values fess than 1,200 acre-feet are due to rounding &rror except for 1997 Current Stack Water amouni which was limited by the 120 day period of modeling assumed for stock water

deliveries. -

Revised: 8/4/2004



Bureau of Reclamation,
Filename: Trinidad stock. XLS

Table 7
Trinidad Project

Summary of Stock Water Alternatives Modeling Results

Total Non-Irrigation Season Reservoir Evaporation

Currenl S_'lock B Allernative'_ Diff biw

Waler Year . Waler . Slock Water  Current & All,
. (acre-feel) - (acre-feel) (acre-feet)

1985 575 572 3
1986 . 487 484 3
1994 382 379 3
1995 431 : 426 5
1996 511 508 3
1997 315 - 313 2
1998 395 . - 390 5
1999 537 . 532 5
2000 4

1,384 - 1,380

Revised: 8/4/2004 -



Bureau of Reclamation,

Table 8

: Trinidad Project
‘Summary of Stock Water Alternalives Modeling Results

Gains from the Reservolr to the Trinidad Gage Available Below Stock Water Diversions®

Total Days Available

Maximum Rate Available

Mean Rale when Available

Tolal Gains Available Bélow Stock Waler

b Diversions )
Current Alternative Current  Alternative Current Alternative : Currend Stock  Allernative Diff btw
Waler Year Stock Waler Stock Water | Stock Water Stock Water | Stock Water Stock Water Waler Stock Water  Current & Alt.

(days) (days) (cfs) " (cfs) - (cfs) - (cfs). (acre-feet) (acre-feet) (acre-feel}
1985 - 32 130 22 27 4 3 261 791 530
1986 26 130 5 10 2 2 149 487 338
1994 K} 142 6 . 5] 4 3 1248 887 639
1995 33 137 8 13 3 2 186 555 389
1996 33 142 32 32 3 2 221 688 467
1997 .33 138! 4 9 2 1 153 399 248
1998 ’ 50 142 27 27 8 6+ 757 1,644 887
1999 61 136 21 T 22 9 6 1,085 1,600 515
2000 L 143 17 - 20 5 3 340 925

585

* Resulls presented here are based upon assumed rates and liming of stock watering for the modeling. (See discusslon at iV Results In Report)

°* Whils the Maan Rate of available galns under lhalAl!erna(lve Stock Waler pracllce Is Iess Il Is avallable over more days under the Allemalive practice and lhus resulls |
greater total gains avallable as Indicated In the next set of cnlumns

Filenama: Trinidad stock XLS

Revised: 8/4/2004
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United States Department of the Int rléfHClAé/ﬂ? g \

e :  BUREAU OF RECLAMATION Xrew o pemuant
—s Eastern Colorado Area Office JuL ZM
. 11056 West County RD 18E e
akingtoiy , Loveland, Colorado 805379711 - [ Rert oAtz .
EC-1340 913 P9, COfy To:
PRJ-13.00 . JUL?‘?' t ('093 o ({DATE T ML [ o
| SR 20 -~ 7
I -
| 3 —— .
: , L _ o s oasyecation
To: Interested Agencies and Members of the Public - PREIECT
: . - CINTROL MO,
- Subject: Trinidad Dam and Reservoir Project FOLDER 1.0

The Bureau of Reclamation (Reclamation) requests your input regarding a proposal to amend the
existing Operating Principles and Operating Criteria for the Trlmdad Dam and Reservoir Project
(See enclosed map). The proposed changes would:

» Provide for the City of Trinidad’s (City) use of a portion of the irrigation capacity for
‘municipal and industrial (M&T) purposes.

= Allow the Colorado State Parks to utilize 700 acre-feet (af) of the irrigation capacuy to
replace evaporation and seepage losses to the recreation pool

. Allow more effective delivery of stock watering dur'mg the non-irrigation season by
allowing the stock water to be stored temporarity and then released at higher rates than -
the 5 cubic feet/second (cfs) rate presently allowed

Public input will assist Reclamaltion in determining environmental issues and a range of
alternatives related to the proposed action. This information will be incorporated into an -
environmental assessment (EA), which will be prepared in accordance with the National
Environmental Policy Act of 1969 (NEPA).

Purpose & Need:

The purpose and need for each element of the proposed action is presented below:

« The City has insufficient water to meet their current and future water needs. In an effort
1o meet their needs, the City has parchased water rights frorm irrigators that store water.in
the irfigation capacity at Trinidad Reservoir. However, the current Operating Criteria

~ only allow water stored in the irrigation capacity to be delivered to the irrigable lands in

the Purgatoire River Water Conservancy District (District), and not for M&I purposes.
Implementing the 1997 Operating Principles through amendment of the Operating )
Criteria will allow water in the irrigation capacity to be used for M &I purposes would
“allow the City to address their water supply needs.



http:PRJ-13.00

»

2

Trinidad Reservoir ts subject to a great deal of fluctuation of both the water storage and
waler surface elevation. This is undesirable for management of the recreation facilities,
recreation experience, and for optimizing the health and success of the fishery.
Stabilizing water levels and keeping them higher during the recreation season by

" offsetting losses to the recreation pool would improve récreation experience, recreation

access, and the fishery. The current Operating Principles and Operating Criteria do not
provide this. . Co

Curreatly, the Operating Principles allow daily releases for non-irrigation season stock
watering within the District, however the rate of releases cannot exceed 3 cfs. This
release rate has proven to be an impractical method for delivering the stock water to stock
ponds along the ditches. At the rate of 5 cff, transit and evaporative losses along the
ditches often do not allow watér to reach the stock ponds. Allowing stock water to be
stored for short periods during the non-irfigation season, and then releasing the water at a
higher rate will allow water to reach stock water ponds that under the current rate do not
receive water. : o :

Reclamation’s execution of the Operating Principles and Operating Criteria is a Federal action
that requires compliance with NEPA. Reclamation will be the lead Federal agency. The U.S.
Army Corps of Engineers, Albuguerque District, owner and operator of Trinidad Dam and
Reservoir Project, will be acting as a cooperating agency. Reclamation anticipates the
preparation of an EA to evaluate the environmental consequences of the proposed action and
determine whether there is 2 need to prepare an Environmental impact Statement. The
appropriate environmental documents will support Reclamation’s final decision.

Potential Environmental Issues and Concerns:

Reclamation has tentatively identified the following issues or potential resource impacts that
could result from the proposed action.. ’ ’

1.

[

' . E L .
Impacts from changes in the hydrolegy of the Purgatoire River and its tributaries
downstream of Trinidad Reservoir, and the Arkansas River between its confluence with
the Purgatoire River and John Martin Reservoir.

Impacts on federally-listed thrcatcricd, endangered, and candidate species.

Impacts from the retirement of irrigated farmland from production.

Impacts from changes in Trinidad Reservoir storage.




Alternatives:

Reclamation will consider environmental issues identified to develop appropriate mitigation
measures dnd alterfiatives. Prchmmary alternatives that have been developed for initial
consideration include: -

l. No Action Alternarive Reclamation would not execute the proposcd amended Operating
Pririciples and Operating Criteria, and would continue to operate under the existing
Operatmg Principles and Operating Criteria. - .

2. Proposed dction Alternanve Rcclamatlon would execute tbe amended Operat.mg
Prmc1ples and Operatmg C riteria to: - .

« Allgw the City: of Trlmdad (Clty) to use of a poruon of the 1mganon capacn.y for .

municipal and industrial (M&I) purposes ‘

i Allow the Colorado State Parks to utilize 700 dcre-feet (af) of the imigation .
capacity for the recreation pool, prxmanly to replace evaporation and secpage '
* losses. ; ; .

« " Allow more effective delivery of stock watering during the ho}h-xmg'anon‘sc.asbn
by a.llowmg the stock watet to be stored and released at higher rates than the 5

cubié fcct/sccond (cfs) rate presently allowed -,

Timeframe for Receiving Comments

Again, the purpose of this document is to solicit initial public arid agency comments on
environmental issues and potential effects that should be considered by Reclamation. If upon
review of this information you desire to provide written comments or have any questions, please
send. your comiments by August 11, 2003, to: Bureau of Reclamation, Great Plains Regional
Office, Attn: D. Epperly (GP-4200), P.O. Box 36900, Billings, MT 59104 or Fax 406- 247-
7680, . .

~ Sincerely,
- Brisa Person
Brian Person
Area Manager
Enclosure o NOTICE:
IF YOU DETACH ENCLOSURES, PLEASE
be: GP- 4200 (Doug Epperly) INSERT YOUR CODE NUMBER ____

EC-1003 (Vehmas) EC-1300 (Johns) EC—1340 (Wllson Sunde)




Appendix B

Trinidad Operating Principles Interested Parties Liét

‘Revised: 27-Sep-04"

Mr. Eugene Alello
President

Purgatoire River Water Conservancy District

314 West Main Street

Trinidad © ~ CO 81082

_ Work Phdne:

Fa‘x Number:

Email address:

719-846-7285
719-846-6941

prwed@yahoo.com

Ms. Jan Anderson
‘Recording Secretary

~ Arkansas River Compact Administration

112 W. Eim Street
P.0O. Box 1600
Lamar

CO 81052

:Work Phone:

Fax Number:

" Email address:

718-336-2732
719-336-3835

seced@seced.net

Ms. Carol Angel Esg.
First Ass't. Attorney General

Attorney General's Office.
1525 Sherman St., 5th Floor

Denver CO 80203

Work Phone:

Fax Number:

Email address:

303-866-5016

303-866-3558

-carol.angel@state.ca.us

Mr. Dale Book

Spronk Water Engineefs Inc.
1000 Logan Street

Denver .CO 80203-3011

Work Phone:

- Fax Number:
Email address:

303-861-9700

303-861-9799

dbook@spronkwater.com

Mr. David Brenn

- 1710 Pheasant Court

Garden City KS 87846

Work Phone:
Fax Number:

Email add_ress:

620-275-7460

620-260-9605

dbrenn@gcnet.com



mailto:prwcd@yahoo.com

Trinidad Operating Principles Interested Parties List

Revised: 27-Sep-04 o

Mr. Jeris Danielson Ph.D., P.E.
President '

' Danielson & Associates

517 Belleview Ave Work Phone:,

Fax*"Number:

La Junta coO - 81050

- Email address:

719-383-2598

719-384-9528
prwcd@yahoo.com

Mr. John Draper

Montgomery & Andrews

P.O. Box 2307 X Work Phone:
325 Paseo De Peralta , : Fax Number:
Santa Fe “NM - 87504-2307 . Emiail address:

505-982-3873 ..
505-982-4289 _

jdraper@montand.com - ..

Mr. James Fernandez
Utilities Director
City of Trinidad
135 North Animas _ Work Phone;
' " Fak Number:

Trinidad CO 81082

.« Ernail address?

719-846-2266

719-846-4140 - .

linda@historictrinidad.com

Mr. Dennis Garcia
Reservoir Control
Albuquerque Dist. U.S. Army Corps of Engineers
Albuquérque District - Work Phone:
- 4101 Jefferson Plaza, NE - Fax Number:
Albuguerque

NM ' 87109-3435 * Email address:

505-342-3380
505-342-3197

dennis.e.garcia@usace.army.mil

Mr. Randy Hayzlett

'Work Phone:
‘Fax Number:

Route 1, Box 44

Lakin KS 67860 4

Er‘n‘a‘il address:

620-355-7499

620-355-7499 .

hayzlett@pld.com




Trinidad Operating Principles Interested Parties List

“Revised: 27-5ep-04

Mr. Jeffrey Kahn Esa.
Attorney . .
Bernard, Lyons & Gaddis, PC
515 Kimbark Street
P.O. Box 978
Longmont

CO  80502-0978

Work Phone:
Fax Number:

Email address:

303-776-9900
303-413-1003
jkahn@blglaw.com

Mr. Dick Kreiner .

Reservoir Control -

U.S. Army Corps of Engineers
Albuquerque District

4101 Jefferson Plaza, NE | .
Albuquergue NM 87109 _

Work Phone:
Fax Number:

‘Email address:

505-342-3383 -
505-342-3185

richard.d.kreiner@usace.army.mil

Mr Bruce Kroeker P.E.
President .

TZA Water Engineers, Inc.
9200 W. Cross Drive Suite 250
CO

Littleton 80123

Work Phone:
Fax Number:

Email address:

303-971-0030

- 303-971-0077

bkroeker@tzaﬁwater.com

Mr. Rod Kuharich
Director
" Colorado Water Conservation Board
721 State Centennial Building
1313 Sherman-Street

Denver - CO 80203,

Work Phone:

. Fax Number:.
Email address:

303-866-3441
303-866-4474

rod.kuharich@state.co.us

Mr. John Lefferdink Esq.
Attorney at Law

Lefferdink Law Office, LLC
409 South Main

P.O. Box 110

Lamar 'CO 81052

Work Phone:
Fax Number:

‘Email address:

719-336-7411
719-336-7621
lefflaw@centurytel.net




Trinidad Operating Principlés Interested Parties List

Revised: 27-Sep-04

Mrs. Thelma Lujan
Secretary

. Purgatoire River Water Conservancy District

314 West Main Street

A

;--;Email address:

Trinidad_

.Wor_k Phone:

‘Fa)h;;;Number:

719-846-7285

719-846-6941 .

prwcd@yahoo.corri

cO. 81082
Mr. Steve Miller |

Colorado Water Conservation Board

1313 SHerman Street Room 721
Denver:

. Work Phone:
~Fax-Number:
. Email address:

303-866-3532
303-866-4474

steve.miller@state.co.us ™ -

Mr. Donald Pitts
Assistant Attorney General -

- Office of the Attorney General
Kansas Judicial Center, 2nd Fioor
301 SW 10th Street
Topeka

'CO"--80203-2239

© . KS  86612-1597

Work Phone:
Fax Number:

- Email address:

785-296-2215 |
785-296-6296 |
pittsd@01po.wpo.state ks.us

M. Thomas Pointon

.34805 Road 17

Las Animas. '~ CO 81054

. Work Phone:

Fax Number:

_Email address:

719-456-0413
719-456-1608
tomw7@centurytel.net

Mr. David Pope P.E.
Chief Engineer-Director _
“Kansas Department of Agriculture

Division of Water Resources
109 S.W. 9th Street, 2nd'Floor
Topeka

KS  66612-1283

Work Phone:
Fax Number:

Email address:.

785-296-3717
785-296-1176
dpope@Kkda.state.ks.us
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Mr. Kevin Pr;tt

Attorney
480 Holly Sugar Bldg | _ . Work Phone:
2 N Cascade Ave . Fax Number:

Colorado Springs ~ 'CO  80903-1623 . Email address:

Mr. James Rogers

32259 County Road 13 {(Route 2) Work Phone: 719-336-2124
4 ‘ Fax Number: 719-338-2422
Lamar CO 810582 Emai]' address: rogerscountry@cminet.net
Mr. Lee Rolfs
Attorney o
Kansas Department of Agriculture _ o
~ Kansas Division of Water Resources - Work Phone: 785-296-4616
109 SW Sth Street, 4th Floor . . Fax Number: - 785-368-6668
Topeka K8 66612 Email address: lolfs@kda.state.ks.us.

Mr. Mark Rude
~ Assistant Operations Secretary A
Water Commissioner, Garden City Field Office

Division of Water Resources . _Work Phone: 620-276-2901
2508 Jonhns Street . - - Fax Number: 620-276-9315
" Garden City - KS 67846 . Email address: mrude@kda.stateks.us

Mr. Hal Simpson
State Engineer
CO Division of Water Resources

818 State Centennial Bldg , " Work Phone: 303-866-3581
1313 Sherman Street ' Fax Number: 303-866-3589
Denver ‘CO. 80203-2277 ~ Email address: hal.simpson@state.co.us



mailto:mrude@kda.state.ks.us

" Trinidad Operating Principles Interested Parties List

Revised: 27-Sep-04

Mr. Tom Simpson -

City of Aurora
Water Resources Department
17850 Road JJ

CO 81067 ..

Work Phone:

', Fax Number:

719-254-7984
719-254-7986

Rocky Ford -Email.address: tsimpson@rural'-cokn‘.corh :
Ms. Beverly Spady

Spady Consulting _

420 Vigil St. “Work Phone: - 719-456-1899

D . , Fax Number: 718-456-1889

Las Animas ‘CO" 81054 . . Email address: b_spady@yahoo.com

Mr. Mark Stark

Operations Manager.

U.S. Army Corps of Engineers-
John Martin Reservoir

29955 County Road 25.75

Work,Phone:

Fax Number; -
‘Email address:

719-336-3476

719-336-9711

mark.m.stark@usace.army.mil

- Hasty  CO 81044

Mr. Donald Steerman Esg. - -
' Attorney at Law

. Shinn, Steerman & Shinn
P.O. Box 390

. Work.-Phone:
Fax Number:
Email address:

719-336-4313
719-336-4315

shinnsteermanlaw@centurytel.net

Lamar CO 81052

Mr. Tom Tefertiller .
 Oxley Farms

Model . CO 81059

Work Phone:

Fax Number:

“Email address:
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Mr. Tom Tifertill

Model Land !rrigation Company

© P.O.Box 57 : Work Phone: 718-846-6745
' Fax Number: . o
Model! CO 81059 Email address: oxleymgr@hotmail.com

Mr. Robert Trout Esq.

.Trout and Witmer and Freeman , P.C.

'1120 Lincoin Street Suite 1600  Work Phone: 303-861-1963
~ FaxNumber: 303-832-4465
Denver . CO 80203 Email address: rrout@troutlaw.com

Mr. Steven Witte o
Operations Secretary,Division 2 Engineer
Colorado Division of Water Resources

310 East Abriendo, Suite B Work Phone: 719-542-3368
_ . ~ Fax Number: 719-544-0800
Pueblo - CO 81004 Email address: steve.witte@state.co.us

Ms. Julianne Woldridgé Esq.

MacDougall Law Office

530 Communications ‘Circle_ Suite 204 - Work Phone: 719-520-9288
o ' : Fax Number: 719-520-8447 .
Colorado Springs ~CO 80905 - - Email address: jwoldridge@waterlaw.tv
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DEPARTMENT OF AGRICULTURE . "‘-*-AH"%T[-EHHEBE[IUS GOVERNOR
ADRIAN J. POLANSKY, Secvetany - ===
. ‘ e l_cuawmrlon
‘ PRAIECT
. August 11,2003 ECHTRAL MO,
 VIAFAX . oo ATMIERAC

. Attn: D. Epperly (GP-4200)
Great Plains Regional Office
Bureau of Reclamation

PO Box 36900

Billings, MT 59104

RE: Trinidad Dam and Reservoir Project
"NEPA Notice dated July 21, 2003

Dear Mr. Epperly:

The State of Kansas bas been, and will continue to be, acnvely involved in the three issues
listed in this notice. Kansas is a signatory to the Trinidad Operating Pnncxples (referred to as
. Principles).

The Principles were amended to allow the City of Trinidad to transfer water from
imigation to municipal and industrial (M&T) use. The State of Kansas agreed to this transfer with
the understanding that consumptive use would not be increased over the historical use made of
this water. Kansas has expressed concerns that at least coe tract of dry-up land did not appear to
have been irrigated in many years. Appropriate lands should be dried up and associated return
flows protected to their historic point of return on the Purgatoire River so the transfer has no
significant effect on downstream water users,

The proposal to convert additional irrigation water supply to mﬂkc up for evaporation and
seepage fromt the permanent fishery pool must be done in a way which does not impact '
downstream water supply by Limiting use under the transfer to the historic consumptive use. The
State of Kansas had the opportunity to review the lands proposed-for dry-up. Kansas expressed
concerns to a representative of the Model Land & Irrigation Company about two of these
-proposed dry-up tracts. The Model Land and Irrigation Company should substitute other tracts.
Return flows associated with this transfer should be protected to their historic poxnt of return on
the Purgatoire River so that downstream users are not affected.

‘Division af Warer Resources  Dovid L. Pope, Chiel Engineet
109 SW #1h ST., 2ad Floosr Topeko, XS 44512-1283
Voice (785) 294-3717 Fax (785) 296-117¢ hrig://www.accesskansas.org/kda
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D. Epperly (GP-4200)

Great Plains Regional Office
Page 2

August 11,2003

[f an alternative is identified which provides for more efficient deliveries of stockwater,
this must be done without increasing depletions. This issue was considered at the CY2002 .
Arkansas River Compact Administration Annual Meeting in May 2003. A proposal made during
the meeting by the Purgatoire District varied significantly from previous proposals related to
stockwater deliveries. At that time, there was not sufficient time for the other parties to compare
the proposal te either the current or the temporary stockwater amendments. Any depletions due
to an alternative stockwater release should be compared to the depletions under the stockwater
release as prescribed by the Principles. Under the cwrent Principles, inflow may be passed .
through for stockwatering (not to exceed a daily mean flow of 5 cfs), otherwise inflows are stored
under the transferred Model storage right. If temporary stockwater storage were allowed, it .
" should be done within the Model storage right. The combined storage for all uses of the Mode!
storage right should be limited to 20,000 acre feet. .

The transter of water to Colorado State Parks for evaporation and seepage, and changes
to stockwater operations must not be implemented until such time as the amendments to the -
‘Principles are approved by the signatory parties, '

We appreciate the opportunity to be able to commerit in the NEPA process. -We would
like 1o continue to be involved, Should you have any questions, pleass feel free to call this office. .

Sincerely,

avid L. Pope, P.E.
Chief Engineer

DLP/ls/dim

¢: Brian Person, USBR )
' Randy Hayzlett, KS ARCA Rep’
David Brenn, KS ARCA Rep




MacDOUGALL, WOLDRIDGE & WCORLEY, P.C.
530 Communication Circle, #204 ’
Colorado Springs, CO 80905-1743

M.E. MacDougall - : " woldridge@wateriaw.tv
Julianne M. Woldridge
Henry D. Woriey

August 11, 2003

. Bureau of Reclamatnon

" Great Plams Reg)onal Office
Attn: D. Epperly (GP—4200)
P.0. Box 26900 N
Billings, MT 59104

Re: Trinidad Dam and Résénoir Prpj‘er‘:t :

To Whom It May Concem:

This officeg represents the Purgatoire River Water Conservandy District, a water

“conservancy district formed under the laws of thé’State of Colorado ("PRWCD?)..
PRWCD operates the irrigation, portion of the Trinidad Dam and Reservoir Project,
pursuant to a’contract with the United States. ‘Of behalf of PRWCD, | am providing the
following coriments ori the proposals to amend the exxstmg ‘Operating Principles and
Operating Criteria for the Project:

1. The proposed amendments 1o the operation of:the frrigation Capacity of the
Reservoir do not involve any physical thange to the reservoir itself. The physical
capacity of the reserveir will ndt be altered, and no physical work or construction on site
will be necessary to implement the amendrments. The amendments for the City of
Trinidad and the State Parks involve changes in the types of uses for water that has -
“always been part of the District's Water Supply, as defined by the initial Operating -
Principles. As such, the only operating changes will be administrative. There is no
increase in the amount of water to be stored, or used, only a change in type of use.
The amendment regarding stock water will involve storage of additional small amounts
of water, but it is water that historically has passed through the Project anyway, and that
can be stored in currently available capacity within the reservaoir.

2. The amendments may cause a difference in timing as to. when, such water will
be released for use, but releases from the reservoir for the new uses or for stock
watering do not fequire a change in the time of year during which PRWCD is curfently
allowed to administer such Water Supplies, as defined by the initial Operating

Principles.

3. The City of Trinidad and State Parks amendments have or will be allowed

2954-2L. jJAPRWCD\8-11-03 Bureau
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only pursuant to a change of water rights approved by the Calorado Water Court. As
part of this process, the historic consumptive use of the subject water has or will be |
determined and future use of the water will be limited ta that historic consumptive use.
Thus, to a great extent, the affect on the hydrology of these rivers has or will be
determined in the Water Court process. This process is designed to prevent expanded
_consurnptive use of the water and to pravent adverse affects on the water right
‘administration on the Purgataire River or the Arkansas River, or on other water rights.
The Water Court process, however, does not involve issues of environmental impacts.

4. The amendment regarding stock water does not require a Water Court
change of water rights. The water will continue to enter the Project at the same time
and in the same amount as it has historically, and will pass through Project facilities
within the same time pericd as it has histarically. The total amount of such water
passing through the Project will not change. Thus, there should be no measurable
affect on the hydrology or environment of the river belaw the Project

. 5. PRWCD does not believe there will be any adverse impacts from changes in
Trinidad Reservoir storage. As noted abave, there is no change in the total amount of
water available to the Irmigation Capacity and managed by the District as a resuft of any
of these amendments; the only change is in how such water is used and in the timing of
the use. The additional water that may be stored as a result of the stock water
amendment is minimal, can be stored within existing physical capacity, and should have
no measurable affect on the operations of the Project or its effects on the environment.

In fact, the amendmaents regarding the City of Trinidad have been implemented for
several years now with no noticeable adverse impact on the environment or the Project
operations. :

PRWCD recommends that the Bureau adopt Proposed Action Altemative
number 2, approving the changes to the Operating Principles and Operating Criteria.
" PRWCD is willing to provide copies of any documentation that may be hetpful in this
effort, Please contact the District if you desire any such documentation. ’

Sincerely,

ulianﬁ%@ge

farthe firm

JMW.

cc. PRWCD
Raobert Trout
Jeff Kahn

2954-21 J\PRWCD\8-11-03 Bureau
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WATER DIVISION 2

OFFICE OF THESTATE ENCINEER
310 Exx Abricoda Ave, Suie 8 . .
Puchia, CO 31004

Phoma (719) $42.3368

FAX (719) $+4-0800

August's, 2003 A _y :

Bureau of Reclamation R ;
Great Plains Regiondl Office I N - ;
P.0.Box3690 . . oo
Billings, MT 59104 . ., -

Awn:  D.Eppedy (GP4200) S

RE:. - Triidad Damand ResecvoirProjet oo - .« Lo ST
F_uv:mmncumlAsscssmeanoxmmnts e e o o

To Wlmm It May Congcer:-

In response to your request for mma.l publn: and agency cornments on the abovc tcfcr:nccd pmj:cl; the Ccloxado N
Divisicn of Water Rcsoun;s, Dmslon 2 ofﬁcc offers the followmg R N T AT

1. Cxly of Trinidad's use ot' i pordon of the imigation cnpz\cxty for M&l purposes.

The mqusted chn.nge in the Opmtmg Criteria is cnnslstcnt with the 1997 Amended Opmtmg
Principals — Artu:le IVBX3) zmd the decree entured & o CascNo 38CWO61.

2 Colomdo State P:u-ls use of 700 acre-feet of 1 nngatmn capacxty

As rmu:d, the requested change requires amendment of the Operating Pnnclplx:s and Ope'mtmg Criteria. .-
Aodxuona'ly, water court approvil to change thc irigaton water right fo & fully consumabie use without
injuring Colorado water rights is required. .

3. Delivery of stock water dunng the non-u‘ngzmon Seasot.

As poted, the requésted change requires amendment of the Opcraung Principles. Duriog the noo-
trrigation season, all nflows are stor:d. i 'the reservoir except for M&I purposcs, winter return flow
requirements and stock water meeds. - The ability to termporarily. stores stock waler allowances for
sitbsequent relcase at a higher rate of flow (fo be d:t:m-um:d and w:th volumetric limits) will benefit the
project with negligible cﬂ'ecls downatream. e

fy

4

Thank you.for the opportunity to provide imitial comments. Please k:cp us advised as the process dcvulops

L S

Steven J. Witte'
Division Enginecr
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BUREAU OF RECLAMATION REcavEs
Eastern Colorads Area Office |
ey 11056 West County RD 135 JUH 23 U3 }
REFER 70 Lovcland, Coloradd 80537-9711 :
GP-4200 ~ J s . REFLY DATE :
R UN 18 R | mfa. cort To: 1
ENV-7.00 N-18-3003 E A e
' T @B EA (I8
. o
MEMORANDUM — ’
. . . T wam ...},
To: Supervisor, U.S. Fish and Wildlife Service, Ecological {FEites, ]
Colorado Field Office, Lakewood, Colorado CONTROL 1, —
Brisa Person . |Repe LD, '
From: Brian Person, ’ T
Arca Manpager
Subject: . Federally-Listed Threatened and Endangered Species Associated with Trinidad

" Reservoir and Purgatoire River, Colorado

The Bureau of Reclamation is evaluating the environmental consequences of proposed changes
to the Operating Principles and Operating Criteria for the Trinidad Dam and Reservoir Project.
The changes would allow the City of Trinidad to use a portion of the irrigation pool for
municipal and industrial purposes; allow the State of Colorado to use a portion of the irrigation
pool for the reservoir recreation/fishery pool; and allow for more efﬁcxcnt stock watermg

downstream of the reservoir.

Trinidad Reservoir was canstructed in 1976 by the Corps of Engineers as a joint water resource
project with Reclamation end is authorized for flood control, irrigation, sediment reténtion, and
recreation. Reclamation administers a water supply contract with the Purgatoire Rwer Water

Conservancy District.

The action area associated with thc proposcd action includes Trinidad Reservoir, surmundmg
Project lands, the Purgatoire River downstream of the reservoir to its confluence with the

- Arkansas River, and the Arkansas River from its confluence with the Purgatoire River o
John Martin Reservoir, In addition, the action area includes that area of Las Animas County
below elevation 6,000 feet mean sca level bounded by U.S. Highway 160 on the south, the
Purgatoire River on the east, the drainage divide between the Purgatoire River and the Apishapa
River on the north, and Interstate 25 on the west. A map is attached that highlights these -

- boundaries.

sty

Reclamation has determined that the following listed, proposed, and candidate species may be
present in the action area and, following your written concurrence, intend to consider and

evaluate potenua.l effects on these species ina blologlcal assessment,




Threatened or End&ngered Species

Bald eagle (Haliacetus luecocepkalus)
Piping plover (Charadrius melodis)
Interior least tern (Sterna antillarum)
Eskimo curlew (Mumenius borealis)
Black-footed ferret (Mustela nigripes)

Proposed Species v

Mountain plover (Charadrius montanus)
Candidate Sxme

Arkansas darter (Exheosroma cmgmx)

_ Black-tailed prairie dog (Cynomys ludovicianus)

Lesser prairie-chicken (Tympanuchus pallidicinctus)

In addition to requesting written concurrence with this list of species, Reclamation is requesting
- all information available to the U.S. Fish and Wildlife Service, or references thereto, that would

facilitate our evaluation of the potential effects the proposed action may have on these specics.
We would especially appreciate all available information concerning habitat requirements,

current distribution, status of the species, and recent sightings.

We appreciate’ your cooperation. Should you have quesuons concerming this request, Yyou may
contact Gary Davis at 406-247-7717.

‘ Attachmcm 1
be: GP-4200 (Eppcrly, Davxs) (w/attachmcnt)

EC-1003 (Vehmas}, EC-1300 (}ohns) EC-1340 (Wilson, Sundc) w/a.ttachmcnt

T :
<C$OCUEC)ETAC:X-§ ENCLOSURES PLEASE
JSERT YOUR CODE NUMBER
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IN REPLY REFER TO:

United States Department of the Interior

FISH AND WILDLIFE SERVICE [ OQFihi i .nt
Ecologicel Services PO Tl
Colorado Field Office

755 Parfet Strest, Suite 361
Lakewood, Colorado 83215

ES/CONK; TRE/SP List | o (ren)iRu0
il Stop 654 ‘ _
Mail Stop 65412 ) “JUL 3 1 2003
- MEMORANDUM ot i ©
= |  [w000,1003. 108
To: Brian Person \ 3o o (sume narses

Arez Manager, Bureau of Reclamation, Bastern Coloradg Arca Office
Loveland, Colorado .

From: Susan C. Linner . o '
Colorado Fizld Supervisor, U.S, Fish and Wildlife Service
‘ ~ Lakewood, Calorade : -
Subject: Federally Listed Threatened and Endaﬁrcd Species Associated with Trnidad *
Reservoir und Purgatoire River, Colar : :

The U.S. Fish and Wildlife Service (Service) received your June 19, 2003 memorandurm on June
23, 2003 regarding the proposed changes to the Operating Principles and Operating Criteria for

. the Trinidad Dam and Reservoir Project. These comments have been grc red under the
- provisions of the Endangered Species Act of 1973, as amended (16 UL CPa

. 1531 et seq.).

The Service concurs with the list of species you have prepared. Pleasc note, however, that the - '

' Eskimo curlew (Numenius borealis) hus been removed from the list of special status species in

Colorudo, and will therefore not need to be addressed. For your coavenience, I am enclosing a
copy of the most recent species list, by county, for Colorada. = = - '

The Service would be concerned if the proposed action results is a depletion in the amount of
water that is currently permiticd to flow through the Puxgatoin: River Basin and/or affects John
Martin Reservoir where nesting bald eagles (Haliaeetus [eucocephalus), least terns (Sierng
antillarum) and piping plover fC}uzradnus melodus) are known 1o be. Many of the specics on
your list depend directly on the river for their migration, breeding and feeding behaviar, A
disruption of these activities may adversely affect the specizs as defined in the Endengered
Species Act. : -

Below is a very brief description of the habitat types of the species of concern. Ttis highly
recommended that a more in-depth habitat analysis be accomplished before any conclusions are
drawn. Among other places, this information can be found on varicus wcb sitcs S’c
WWW, cserve r.org), the Colorade Breeding Bird Atlas (Published by the Calorado
Division of Wildlifc), and speaking with species experts from the Colorado Division of Wildlife.

Bald Eagle - - Those pairs of bald eagles that breed in Colorado use large, mature '
cotionwoods Ig‘rimcs 1o hold their heavy nests (Colorado Breeding Bird -
Atlas, 1998. HLE. Kinglery, Ed.). Most of the time, they are found on or :
near large bodies of water that will provids foraging opporwnides, Bald
. c&glcsm%cd on fish, waterfow) and carrion and prefer areas that are not
- heavily impacted by human disturbance.

¢
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Piping plover-

Interiar least tern-

Mountsin plaver -

L. Prairie Chicken -

Arkansas Darter -
Black-tailed pr. dog -

Black-footed ferret -

US BURERU OF REC. ' EIRP——
Page 2

Pipin%lplovers nest on sandy beaches, preferably on islands, but water
level fluctuations from year to year force moyvement between sités. In wet
years, when water covers island beaches, they have nested on géavel bars:
or sandstone benches bewween bands of cliffs (Colorado Broeding Bird
Atlas. 1998. H.E, Kinglery, Ed.). N

The least tem hest in locations similar to the piping plover, but has shown
a very high-affinity (0 sites 6a islands.

Mountain plovers are found primarily in the arid grassjands of the Great

' Plains, where grass grows no taller that 3 inches tall (Colorado Breeding

Bird Atlas. 1998, H.E. Kinglery, Ed.). -Nesling plovers choose shortgrass
grain'c grazed by prairie dogs, bison or cattle, overgrazed tallgrass of -
allow [1elds (Colerado Breeding Bird Atlas. 1998, H.E. Kinglery, Ed.).

Optimal habital consists of:midgrass to taligrass prairies for aest and
winter cover. The forb and shrub component of this rangelands provide

‘ gdra)gitégr substrate (Colorado Breeding Bird Atlas. 1998. H.E. Kinglery,

asshoppers and insects provide the Frunzu-ly food source during the
swmmer; whereas winter-food cansists largely of plant materials such as
secds and grain (Colorado Breeding Bird Atlas. 1998, H.E. Kinglery, Ed.).

Preferrcd habitat: spring-fed cresks with coal, clear water and herbaceous
aqlidtic vegettion. growths of watercress or other aquatic plants. Often in
poals wich sand, fine gravel, or organic detritus substrate. Eggs are laid in
grayel bottoms (www.nalureserveexplorer.org).

Black-tailed prairic dogs typically inhabit short-grass prairies; thoy vsually
avoid ardis of heavy brush and tall grass, pdssibly because visibihity.is
considerably reduced. Their food is chiefly plant materials, particularly
low-growing weeds and grasses (The Mammals of Texas - Ounline,

www nsrhittu.edu). , ) ‘

Ferrets witilize the same shar_t—grass,prairié habitats that the prairie dogs do.
The prairi¢ dogs are their primiry food source.. . .- st

Thank you the opportunity to comument on y gr?'ecn If the Service can be of further Y

ouwr
assistance, please contact J&ff Peterson ar (g03) 27

Encl: Specics List

-2370. =
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Vald eagle, Holiaeetus leucocephalys, Lisicd Thicatencd 4 4 AR TE YN 7 {7/ Rd
unnison sage-grouse, Cenfrocescus minbmas, Candidate for Listing /s 4 /
«ast tew {imerior population), Sterna anritlarum, Listed Endangered > " L M " j
Lssex prairie ehicken, Tympannchus pallidicinens, Candidate lo1 Listing 4 v
Mexican spotwed ovel, Strix occidenialis Pucitdn, Livied Tlueaténed 7/ v J S ) 4
Mownsin ylover, Charadrits mopmanns, Proposed Thieatcned v AT rars 4 4 Vd
Piping plover, Charadrius mefodus, Listed Threstened —
Southwestern willow flycatchey, Enipidonax 1mlilil:l eutinns, Listed End:'mgcrcd ] v s sV
. Whoaptng erane, Grur muzrl'cavnnJ Listed Endaugered - » . . M *
€} ’
HKJ Yellow-biiled cuckoo, Coccyrus tnericanus, Candidate for Listing | /. . s - 4
Lc") Black-footed fenel, Musiela nlyripes, Listed Endangered 's / J VY v S S/
g Bleck-tailed prairic dog, Cynomys ludovicianns, Caudidme for Listing AN 4
o
& Canada fynx, Lyny camadensis, Uisted Threatened v 7 s 7 Jls i/ s 1/
- - ~—q
4] Prebles meadow jowping mouse, Zapus hiedsonius prebiet, Listed Thweatened /. v/ S {7 <
Boreal vuxd, Bufo boreas boreas, Crntidae for Lisilog L v / | v s s s
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IN REPLY
REFER TO:

MEMORANDUM

To: Supervnsor, U.S. Flsh and Wildlife Service
Ecological Services, Colorado Field Office
Attn Ms. Susan Linner

From: * Biian Person - Drian Person
Area Manager . .

S;ibjt:c’t: . Biological Assessmcnt (BA) for Amending the.Existing Operating Principles and/or
) Operating Cntcna at, Trinidad Dam and Reservoir, Colorado

““The Bareau of Reclamatlon is proposing to amend the existing Operating Principles and/or Operating
Criteria at Trinidad Dam.afid ReServdir in Las Animas County, Colorada, The proposed amendments
" would (1) allow the City; of. Trinidad to use a portion of the irrigation capacity for municipal and industrial
* purposes; (2) allow the Colorndo Division of Parks and Outdoor Recreation Lo permanently commit
700 acre-feet’of the irrigation ciipacity to the recreation paol to replace evaporation and seepage losses;
and (3) atlow for more effitient delivery of stock water within the Purgatoire River Water Conservancy
- District duting the non-i_r'ri'gation season by permitting stack water to be released at rates greater than the
five cubic-feet per second that is currently permitted.

" A more detailed description of the propésed amendments and their effect on listed species is included in
the attachied BA.. Based on'our evaluation, we have determined that the proposed federal action is likely
to have beneficial effects on the bald eagle. Accordingly, we are requesting written concurrence that the
proposed federal action is not likely to adversely affect the bald eagle.

We would apprecia\e your expeditious response ta this request. Should you have queastions or wish to
discuss the BA in more detail, you can contact Gary Davis at 406-247- 7717 or Paula Sunde at
970-962-4367.

. Attachment

cc: Dennis Garcia
' Army Corps of Engineers
4101 0Jefferson Plaza, NE
-Albuquerque, New Mexico 87109-3435 -
(w/att)
NOTICE:

be: GP-4200 (Davis, ﬁpperly)(w/aﬁ) . » IF YOU NETACH ENCLOSUR S,
EC-1003 (Vehmas), EC-1300 (Johns) (w/att) T OINSERT Y(:UR CODE NUMBEER PLEASE
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Biological Assessment Trinidad Reservoir, Colorado

PROPOSED ACTION

.The Bureau of Recldmanon (Reclamation) is proposing to approve amendments to the existing
Operating Principles and/or Operating Criteria at Trinidad Dam and Reservoir. The proposed
amendments would (1} allow the City of Trinidad (Trinidad) to use 2 portion of the i irrigation
capacity for municipal end industrial (M&I) purposes; (2) allow the Colorado Division of Parks

+ and Qutdoor Recreation (State) to permancntly comumit 700 acre-feet (af) of the irrigation

capacity to the recreation poal to replace evaporation and seepage losses; and (3) more

efficiently deliver stock water within the Purgatoire River Water Conservancy District (District)
during the non-irrigation season by allowing stock water to be released at rates greater than the
five cubic feet per second (cfs) that is currently allowed.

Trinidad Dam and Reservoir was authorized by Congress in 1958 in Public Law 85-500, as
amended by Public Law 89-298, and was constructed in 1976 by the U.S. Army Corps of
Engineers (Corps) as a joint water resource project with Reclamation. The project is authorized
“to impound water for flood control, irtigation, sediment retention, and recreation. The Corps
owns and operates the reservoir; their major responsibility is for flood control. The State
manages recreation activities at the Reservoir through an agreement with the Corps.
Reclamation admintsters a repayment contract with the District which manages the irrigation
capacity at the reservoir. Trinidad has acquired rights to 2,300 af of water in the frrigation

- capacity. The Stateisin the process of acquiring 700 af of water in the irrigation capacity.

ACTION AREA

The action area associated with the proposed action includes Trinidad Reservoir and adjacent
Corps' lands, the Purgatoire River downstream of the reservoir to its confluence with the
Arkansas River, and the. Arkansas River from its confluence with the Purgatoire River to John
Martin Reservoir. In addition, the action area includes Las Animas County below elevation
6,000 feet mean sea level (msl) that is bounded by U.S. Highway 160 on the south; the
Purgatoire River on the east; the Las Animas County line and the drainage divide between the
Purgatoire River and the Apishapa River on the north; and Interstate 25 on the west. :

Trinidad Dam and Reservoir is located on the upper Purgatoire River approximately 2.75 miles " -
upstream and southwest of Trinidad in Las Animas County, Colorado. The watershed
contributing to the reservoir covers 671 square miles. The reservoir covers 2,553 surface acres at
the maximum pool elevation of 6,279:3 feet msl and zero surface acres (reservoir can be fully - °
drained) at the minimum elevation of 6,115 feet.

The Purgatoire River flows for 167 miles from the rcscrvmr to the Arkansas Rwer Flows below
the dam depend on releases from the reservoir and on tributary contributions, particularly Raton
Creek. Releases from the reservoir range from 100 - 300 cfs during the irrigation season
(approximately 1 April - 15 October) to minimal or no releases during the rest of the year.
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Contributions from Raton Creek maintain some flow in the reach below the dam almost year
round

The reservair is located in a narrow river valley where geology and vegetation transition from
the Rocky Mountains to the Great Plains. Vegetation ‘al the reservoir includes grasses, pinon
pine, _)umpcrs cottonwoods, and willows. A sédiment delta has formed at the head. of the
reservoir that supports immature cottonwoods and willows, A small cattail wetland is located -
near Long's Canyon on the south side of the reservoir. Foothills adjacent to the reservoir are
forested with pinon pine, juniper, and gambel aak. Ripariin vegetation along the river and
tributaries include cattonwoed, willow, Siberian elrm, box elder, locust, wild plum, and ,

chokecherry.. Grasslands in the vicinity of the District support blue grama, westerm wheatgrass, °

buffalograss, sagebrush and sand dropseed. Scattered junipers, four-wing saltbrush, soapwesd,
yucca, rabbitbrush, and prickly pear and cholla cacti are also found ig the grasslands,

The Model Land & Irrigatl'oh District (ML&ID) is locéted generally eaSt of the Town of Model.
and contains irrigated and dryland agnculrural land and grasslands, The prmc1pal irrigated crop.

is alfalfa.

FEDERALLY-LISTED THRE ATENED OR END AN GERED SPECIES AND
C. ANDIDATE SPECIES .

" Four species have been listed as threatened or endangered Under the ESA that may be present in
the action aréa. Three species have been identified as candidates for listing. Mo critical habnat
has been designated nor proposed in the action area.

Threatened ot Endaneered Species

Bald eagle (Haligeetus luecocephalus) - Threatened

: Piping plover (Charadrius melodis) ' . Threatened
Interior least tem (Sterna antillarum) " “Endangered
Black=footed ferret (Mistela nigripes) Endangered

CandidatevSoecies

Arkansas darter (Etheostoma cragini)
Black-tailed prairie dog (Cynomys ludovicianus)
Lésser prairie-chicken (Tympanuchus pallidicinctus)

1
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HABITAT REQUIREMENTS, DISTRIBUTION, AND STATUS OF SPECIES .

Threatened or Endangered Species

Bald eagle - Bald eagles are large, opportunistic birds of prey that feed largely upon fish and

- waterfowl. Eagles are associated with rivers, lakes, and reservoirs where large trees provide
perch sites for roosting and for locatmg and securing prey. Fish are the primary source of food.
Under adverse conditions, eagles will search for prey in upland areas and will also feed on’
carrion. 1f severe winter conditions persist, caglcs will concentrate in areas with open walter or
migrate funher south.

.Nesting and wintering eagles are found in close association with water that provides a reliable
food source and isolation from human distwbance. Eagles wintering in Colorado are thought to
originate in the central provinces of Canada and the Great Lakes states. Migrant and wintering -
bald eagles begin to arrive in the Arkansas River basin in mid- to late-October and begin to leave
the area for breeding areas in the north by early March. Adult migrants tend to winter repeatedly .
in the same area but remain mobile when seeking food during changing winter weather |
conditions. The Colorade Division of Wildlife (CDOW) (2003) estimates that approximately
800 eagles winter in Colorado. Wintening and migrating eagles can be expected to occur
throughout the lower Arkansas River basin.

Bald =agles nest near rivers, lakes, and reservoirs where they select nesting sites free from
disturbance. Cottonwood trees are preferred nesting trees in the lower Arkansas River basin.
Nests are large and re-used annually. Nesting activities begin in early to mid-March, eggs are
laid in late March to early April, and both adults incubate the eggs. Eggs hatch in mid-May and
fledging takes place after'ten to eleven weeks with immature birds remaining near the nest for

" another six weeks. The number of active bald eagle nests is increasing in Colorade. In 2001,
there were about 51 nesting pairs (CDOW 2003). There are no known active nests in Las
Amimas County (Gallegos, pers. comm. 2003). The bald eagle has been downlisted to threatened
and has been proposed for de-listing.

Piping plover - The piping plover is a migratory shorebird that breeds along prairie tivers, alkali
lakes and ponds of the northern Great Plains, on sandy beaches along the Great Lakes, and on the
beaches of the Atlantic coast. Its primary food is aquatic invertebrates. Plover populations have . '
fluctuated drastically since 1900 primarily as the result of market hunting Populations
rebounded by the 1920s; however, human encroachment, an increase in the recreational use of
sandbars and beaches, channelization and impoundment of rivers, and the resultant modi fication
and destruction of habitat have caused numbers to decline again.

The piping plover is one of three small plovers that can be found in Colorado. In eastern
Calorado, plovers occur primarily as migrants and arrive in early April. Most non-breeding
plovers leave Colorado by the cnd of May.

The plover’s historic brecding habitat in eastern Colorado included the Soutﬁ Platteand - . '
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Arkansas rivers. Plovers can also be found breeding on sandy lake and reservoir shorelines, river
sandbars, and sandy wetland pastures. Breeding plovers arrive in eastern Colorado in late April.
Plovers are known to nest with interior least tems at John Martin Reservoir or the lower
Arkansas River (Kaczmarek, pers. comm. 2003) The piping plover is listed as threatened.

Interior least tern - The interior least tern is the smallest member of the tern fa.rmly and breeds
in southeastém Colorado in the La Junta-Lamar area aiid in colonies of piping plovers at John
Martin Reservoir (Kaczma:ck pers. comm.-2003). Breedmg terns are normally associated with -
unvegetated shorelines, sandbars, and mudflats of rivers and Feservoirs. The occurrence of
breeding tems is localized and'is highly dependent uport the presence of dry, exposed sand and
"grave] bars and favorable river flows that support 4 foragé base and isolate the bars from the
- banks. Characteristic riverine nesting sites are dry, flat, sparsely vegetated sand and gravel ba.r's.l
within a wide, unobstructed, water-filled river channel. This swallow-like aquatic bird feeds
primarily on small fish; such as ‘shiners (No:rapu‘ spp ) dnd’ plams kzllxﬁsh (Fundulus kansag),
from shallow water in rivers and lakes.
Terns arrive on breedma sites 10 mid- May Both sexes share egg incubation; that takes 19 to 25
days. Winter habitat fot the mtenor least tern is currently unknown The interior least tem is
listed as cndzmgercd - : . ‘

Black-footed ferret - The black-footed ferret is a small carnivore about the size of 2 mink and is
considered to be the most endangered mammal in North Ameri¢a. The historic range of the,
ferret coincides with. that of the three species of prairie dogs upon which it depends for food and
shelter and mcludes the short and mld—gmss prairies ofthe Great Plains (Schroedcr 1987).-
Ferrets inthabit prmrxc ddg towns utilizing abandoned burrows with dpproximately 90%.of their .
diet consisting of prairie dogs. The remaiidet of their diet is corniposed of mice, ground
squirrels, rabbits, rats, birds, rcptxles and insects. The demise of the ferret in the mid-1900s

. coincided with attemipts to rid the Grc.n Plains of prairie dogs. What wwas believed.to be the last’
known ferret died in 1979 1 in captivity m Scuth Dakota and the speciss was presumed extinct
until it was rediscovered in Wyoming in 1981(NGPC 1997). The last record of a ferret in
Colorado was from 1946 (CDOW 2003). -

Hlstoncally, ferrets were never abundant (because few peoplc saw or recorded them) in
Colorado, but they likely ranged statewide, Prairie dog towns/complexes consisting of more
than, 80 acres within four miles of on¢ another should be surveyed for the presence of black-
footed ferrets (FWS 1993). Small isolated prairie dog colonies are located north and east of
Trinidad Reservoir. (Kaczmarek pers.comm, 2003). The black-footed ferret is listed as

endanggred.
Candidate Snecics

Arkansas dartér — The fol]owmg informiation was taken from the Colorado Division of Wildlife
webpage (httpu//wildlife.state.co us/spéciescons/index.asp). The Arkansas darter is a three-inch
- member of the walleye and perch fannly Its body displays 12 to 14:dusky stripes along the sides
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with fine black specks on the back and a dark, vertical wedge-shaped spot beneath the eye.
During the April-May breeding season, males display bright orange underneath.

Darters feed on 2 variety of aquatic invertebrates and plant material including small seeds. Thef/'
_prefer shallow, clear streams with sandy substrates, spring-fed pools, and abundant rooted.
aquatic vegetation. '

Darters may spawn throughout spring and summer. Spawning takes place in shallow water over
abottom of coarse gravels. Eggs are usually deposited in open areas on organic material
‘covering sandy substrates. Darters become sexually mature in 2 vear or less.

The Arkansas darter has a very restricted natural range and is the only darter native to the
Arkansas River drainage. It is found only in tributaries to the Arkansas River in Colorado,
Kansas, Missouri, and Oklahoma. The species is found in the upper Arkaasas River, Fountain
Creck, Horse Creek, upper Arkansas River at John Martin Reservoir, Big Sandy Creek, Rush
Creek, Black Squirrel Creek, and Chico Creek drainages. The darter has never been recorded
from the Purgatoire River drainage and appears to be restricted to Arkansas River tributaries that
enter the river from the north (Melby, pers. comm. 2003). ‘ .

Darters are ;usceptibic to predation by introduced fish and degradation of water quality. The
Arkansas darter is 2 candidate species. , :

Black-tailed prairie dog - The Lewis and Clark expedition of 18046 was the first to collect a
specimen of the black-tailed prairie dog. It was first described by Ord in 1815 from a specimen-
1zken from the upper Missouri River basin (Hall and Kelson 1959). The black-tailed prairie dog
is found in eastern Montana, eastern Wyoming, eastern Colorado, eastern New Mexico, .
southwestern North Dakota, western and central South Dakota, western and central Nebraska,
western and central Kansas, western and central Oklahoma, northwestern Texas, and south-
central Canada. i

The black-tailed prairie dog is a2 small, stout rodent having an overall length of 14-17 inches with
- weights ranging from one to three pounds. The black-tipped tail is characteristic of the species

_with mixed body colors varying from brown, black, gray, and white (Hoogland 1995). Black-
tailed prairie dogs are diumal, burrowing animals with individuals spending meost of their day
above ground. They do not hibemate as do other North American prairie dog species (Hoogland
1995). The species is very social living in population aggregations that can contain thousands of
individuals and extend for miles (Bailey 1905, King 1955). Within these colonies, praide dogs
live in territorial, harem-palygamous family groups called coteries (Hoogland 1995).

The colonial nature of the black-tailed prairie dog is a significant characteristic of the species.
Colonality offers an effective defense mechanism by aiding in the detection of predators and by
deterring predators through mobbing behavier (Hoogland 1995). It increases reproductive
success through cooperative rearing of juveniles, and it aids parasite removal through shared
grooming. Hoogland (1995) notes that colonality promotes transmission of disease that can
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suppress populations and may be a major factor in population dynamics.

Many authors have rccogmzed the bxolooxcal 1mport:mce of the black-tailed praxne dogasa
keystone species. Keystone speciés influencé ecosystem function through their dctivities in
unique and significant ways. Prairie dogs act in'several roles inasmuch as they are prey, provide
shelter, modify vege(atlon and mﬂuence ecolo°1cal processes in a mannér not entirely -
duplicated by other prairie herbivores (Wuerthner 1997). - Althdugh the black-tailed praide dog
creates habitat for itself and other species, it i$ also affected by other species. Prairie dogs can
create preferential grazing opportunities for herbivores that in turn create opportunities for
ctp:msion of prairie dog colonies along their perimeters. Habitat modified by black-tailed prairie
dogs is especially important to the black-footed ferret (Mustela nigripes), swift fox (Vulpes’
velox), mountain plover (Charadrius montanus), ferriiginous hawk (Buteo regalis), and - -
burrowing owl (Athene auucu/ana)

The hxstonc ange of the black-teulcd pra.me dog mcluded pomons of elever states, Ca.nada, and
Mexico. Its current ran ge occurs from sktréme south-central Canada to noftheastérn Mexico™
from approximately the 98"‘ menchun west 1o, the Rocky Mountnms (FWS 2000). The species is
found in scattered. populat:ons throughout eastem Colorado Below 6,000 feet msl. The largest

. areas of active prairie dog colonies are located along the Front Rnngc and in southcentral and:
southeastern portions of the state. A large colony of approximately 100 acres is located south
-and east of the Purgatgire River.outside of the action area (T33S, R60W) (Gallegos, pers. comum.
2003). Small isolated prairie dog ¢ colomes are located north and east of Trinidad Reservoir
within the action area (Kaczmarek, pers. comm. 2003; Gallegos, pers. comm. 2003); hoWwever,
these colonies are believed to support primarily white-tailed prairie dogs (Holder, pers. comm.
2003). The species continues to decline due to conversion of grasslands to cropland, urban dreas,
and other yegetative communities; from structural deterioration of burrows; and from habnat
ffagmematlon (FWS 2000), The black-tailed prairie cio<J isa canchdate spccxes :

Lesser prame-ch:cken - Thc followmg mformanon was taken from the Colorado Dmswn of
Wildlife webpage (http://wildlife.state.co.us/species cons/index.asp). The lesser prame chifcken .
is mostly brown in color with horizontal barring, short rounded tails and about the size of-a siiiall
chicken. Males have reddish air sacs on their necks that are inflated during mating courtship
displays. Lesser prairie chickens hlstoncally occupied the grasslands of Texas, Oklahoma, New
Mexico, Kansas, and southeastern Colorado. They prefer sandy grasslands havirig an abuadarice
of mid-height grasses, sandsage, and yucca. During summer, they feed on grasshoppcrs and
otherinsects. During winter, their food source consists of seeds, leaves, gram, and mxlo from
acncultura.l areas.. . . .,

Lesser prairié cmckcns are polygamous with males attracting fernales to leks with e]aborate
dancing displays. Males also inflate their red air sacs and display their yellow combs. -Hens -
typically lay 12 eggs.

Populatmns have declined as a result of conversion of grasslands and overgrazing. In Colorado,
most of the birds aré found in the Comanche National Grassland near the Town of Campo if the
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southeastern corner of the state. Smaller groups of birds are found south of the Town ofHoHy;
east of the Town of Eads, and south of the Cimarron River.. One group of birds was released in
sandsage-yucca habitat ast of the City of Pueblo in an effort to establish another population.
. The lesser prairie chicken is not found in Las Animas County (Kaczmarek, pers. comm. 2003).
The lesser prairie chicken is a candidate species. '

METHODS

Informatien about these species was collected through a review of existing literature and internet
sources and through contact with knowledgeable individuals from the FWS, Colorado Division

of Wildlife (CDOW), and Reclamation. The species addressed in this BA were identified by the
Fish and Wildlife Service on July 31, 2003, as possibly being present in the action area, '

There was little published technical or general literature available that pertained specifically to
the Purgatoire River basin. Where available, information was cited for areas thought to contain
* analogous habitat types or conditions. Much of the distribution and habitat information was
taken from the CDOW website (http://wildlife state.co.us).

Hydrologic data for the stock watering analysis were provided by Reclamation model.

DIRECT AND INDIRECT EFF‘ECTS OF THE PROPOSED ACTION

Environmental Baseline

.The proposed action contains three components that have potential to affect flows in the
Purgatoire River and elevation levels in Tninidad Reservoir. These components include
conversion of irrigation water to M&I uses, use of irrigation water to affset the loss of recreation
pool water in the reservair, and modifications to releases for stock water purposes. Each of these
components is evaluated against their relative environmental baseline.

The environmental baseline for the conversion of irrigation water to M&] uses is the continued - -
leasing of water from Trinidad back to irrigators in the District until there are M&I needs for the
water. The District irrigators currently lease approximately 2,800 af from Trinidad. This water
would continue to either be passed through the reservoir for irrigation use or stored in the
irrigation capacity of the reservoir and released later for irrigation use. This water is conveyed
down the Purgatoire River and diverted approximately 8 miles downstream at the Model
headgate. Approximately 35% of this irrigation water returns to the Purgatoire River at various .
locations downstreamn of the Hoehne Headgate, which is approximately 13 miles downstream of
Trinidad Dam and 5 miles downstream of the Mode! headgate.

The environmental baseline for conversion of 700 af of the irrigation capacity water to the
recreation pool for replacement of evaporation and seepage losses in the reservoir involves
continued use of this water by ML&ID for irrigation purposes. This water would continue to.
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either be passed through the reservoir for irrigation use or stored in the irrigation capacity-of the
reservoir and released Jater for irigation use. This water is conveyed down the Purgatoire River
and diveried at the Model headgate. Approkimately 35% of this irrgatiofi ivater retumns to the
Purgitoire River at vérious locations downstiéam of the Hoehné Headgate. Recreation pool
evaporauon and seepage losses would continue to average approximately 1,060 af annuvally and
may only be replaced:occasionally when favérable hydrologic conditiens exist for the State to
make a one-time purchase of water to replace recreatién pool losses. -Consequently, the
recreation pool will drop several thousand acre-feet before being refilled.

The environmental baseline for modification of reservoir releases for stock water purposes
includes continued release and diversion of a portion of the watér available for stockwatering,
The gains typicaily range from apprommately 0.5 16 3 cfs. The District is permiited to release
1,200 af for stock water purposes from January through March; but-currently reléises much less
than this becaase of the inefficiency of delivering water at 5.¢fs ot Jess. These S cfs diversions
include gains to the river between Trinidad Dam and the Trinidad gage (PURTRICO) an
approximate 3 mile reach of the river, and sufficient releases from thie résérvoir, thit when
combined with the gains do not exceed 5 cfs at the Trinidad gdge: Diversion of this water can
vary from yéar-to-year, but is generally expected to occur for several days each-non-irrigation
season. On days when no stockwater diversions are madg, gains to'thé:river flow downstream qf
the District and are available for appropnzmon by other water users. Unused portions of the
1,200 af allowance for stockwatenng remain in the Feservoir for-use dunnL7 the.irrigation seasorl.

Effects of the Proposed Actioq

Once the proposed action goes into effect, leasing water back to irrigators until M&I uses are
developed will continue and therefore does not alter environmental baseline conditions for that
componeat. When irrigation water begins to be used for M&I purposes, irrigation return flows
that normally return to the river below the Hoehne Headgatc ‘wotld then be released. directly
from the reservoir to compensate for the loss of i irrigation retum flows: This'practice is.
identified in Tnmdad’s water decrees, which specify that historic irrigation return flows af 35%
of the water right must be rcleased from the reservoir in a pattern sirnilar to historic return flows
when irrigation water is converted {0 M&I usés. To mimic historic irrigation return flows, 25%

is released during the irrigation season and the remaining 10% released during the non-irrigation
season. - These non-irrigation season releases, which historically returtied to the dver below
Hoehne headgate during the non-imrigation seasan, result in additional flow in the Purgatoire
River between Trinidad Dam and the Hochné: ‘headgate, a t3-mile reach ofthe TIVer. .

There would be no retum flows from developed M&I uses because Tritidad is perrmtted to use-
the gonsumptive portion.of their water right, once developed to extinction, and M&I return .-
flows are expected to be re-used.

When irrigation water begins to be used for M&I piirposes, previously irrigated land will'no
longer be cultivated and will be converted to grassland and pasture. Based on the analysis for the
change in use of these water rights, appro‘ﬂmately 2, 000 acres could éventually.be affected by
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this action (Wheeler 1992).

Water used to replace recreation pool seepage and evaporation would now be stored in the
reservoir and no longer released to the river for irrigation use. However, that portion of the
irigation water that would have returned to the river as irrigation retumn flows s (approximately
35% or a maximum of approximately 377 af) would be released directly from the reservoirin a
pattern similar to historic irrigation return flows. To mimic historic i irrigation return flows, once
the walter right change is decreed, 25% would be refeased during the irrigation season and the
remaining 10% would be released during the non-irrigation season. Thess non- irTigation season
releases, which historically returned to the river below Hoehne headgate during the non-
ifrigation season, resull in additional flow in the Purgatoire River between Trinidad Dam and the
Hoehne headgate, 2 13-mile reach of the river (Wheeler 2002).

‘When irrigation water begins to be used to replace recreation pool losses, previously irrigated
land will no longer be cultivated and will be convertad to grassland and pasture. Based on the

. analysis for the change in use of these water rights, an estimated 805 acres would be affected by
this actxon (Wheeler 2002).

Water released from the reservoir for stock water is expected to be at rates of 100 cfs or less.

These releases are expected to generally occur over a period of about nine days - three releases

© three days long each from Janoary through. March. When releases are made for stock water, the

-gains would be diverted and lost from the stream. When these releases are not made, there
would be no diversion at District headgates and gains would flow past the headgates and be
available for appropriation by water users downstream of the District. This pattem of diversion
of the gains is not expected to alter envirorumental baseline conditions.

_ Under the proposed action, the full 1,200 af of storcd water avmiable for stock watering is
.expected to be released.

" Threatened or endangered species

Bald eagle — The eagle may occasionally visit the Purgatoire River valley and Trinidad
Reservoir during winter. Once water is used for M&I and recreation pool purposes and non-
irrigation season historic teturn flow releases are being made from the reservoir, there will be
higher flows in the river (a maximum of 3.2 ¢fs in winter) between the dam and the Hoehne
Headgate {13 river miles below the dam and where return flows to the tiver are assumed to
begin) during the non-irrigation season, enhancing aquatic, wettand, and riparian habitat
necessary to support prey species utilized by eagles.

The proposed recreation pool and stock watering changes have the potential individually to
affect the recreation pool and irmigation capacity, but cumulatively the proposed changes result in
no adverse effect to the elevation level of Trinidad Reservoir. Recreation pool use of water from
the irrigation capacity to replace evaporation and seepage will maintain higher-winter storage
levels in Trinidad Reservoir. Stock water releases age currently only partially used, but under the
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proposed action full use of the 1,200 af allowance is expected. This would result in an annual
reduction in reservoir voJume of several hundred acre-fest during the winter months. Therefore,
when considered together, these actions will very nearly or fully offset each other: ‘
Consequently, they are expected ta result in either no effects or possibly a minor mcrease n .
storage.

Interior least ternlp\pmg plover - These two specxes are addrcssed in common because of their -
similarity in habits and habitat requu'emcnts Terns and plovers flest at John Martiil Reservoir on
~ the A_rL;ms:Ls River downstream of its ¢onfltience with the Purgatoire River. Neither species is

known 1o, neﬁt alono the Purgatoire River (Kaczma:ek pcrs comun. 2003). Thete would be no
change in flows in.the Purgatoire River below the District diiring the months W hcn tcms and
plovers would be nesting at J ohn Martin Reservoir.

Black-footed ferret — Ferrets cohabilate with'prairie dogs in large colomies. Orily small, isolated
prairie dog colenies are located within the action area and those occur outside of the District.
The proposed agtion- does mclude activities tha.t would encdurage chianges in lafduse fom
cultivated use to UTZISSIZ\nd ar pasture use thhm ‘the sttnct This change in lafid use could
create potential habitat for prairie dozs that mmht resultin potential black:foated ferret habitat.
However, since there have been no confirmed sightings of ferrets in the $tate since 1946, it is-
unlikely that ferrels would inhabit the restored grasslands.

Candidate sbpeciies i
Arkzmsas darter - Tbe Arkanszs darter is not found in the Purgatdire vaer basm (Mery, pers '
comm. 2003). The proposed action 1s not e:(pected to alter Arkansas River flows.

Black-tailed prame dog — A large pramc dog colony of apprommately 100 actes is located
south and east.of the Purgatoire River outside of the action ared. Small isolated prairie dog
colonies are located north and east of Trinidad Réservoir withid the action area but dutside of the
District; however, these colonies are believed to support primarily white-tdiled prairie-dogs. -
(Holder, pers. comm. 2003). The proposed action does include activities that would encourage
changes in land use from cultivated use to grassland or pasture use within the District. This
change in land use would create potcn(ia] habitat for black-tai led prairie dogs.

Lesser prame-chlcken - The lesser pmme-chmkcn is not found in Las Animas Counry The "

closest known populations are found in Baca County.

INTERREL: L\TED AND INTERDEPENDENT ACTIONS AND CUMUL ATIVE
EFFEC'I‘S -\SSOCIATED WITH THE PROPOSED ACTION R

.Th.reatened or: cndan°cred specms
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Bald eagle

There are no known interrelated or interdependent actions nor cumu]anvc effects relative to non-
federal actions associated with the proposed action.

Interior least tern and pipiag plover

There are no known interrelated or interdependent actions nor cumulative effects relative to non-
federal actions associated with the proposed action.

Black-footed ferret :
.There are no known interrelated or interdependent actions nor cumulative effects relative to non-
federal actions associated with the pmposcd actxon

CONSERVYATION MEASURES

No conservation measures are being proposed.

DETERMINATIONS OF EFFECT

" Threatened or endangered species

Bald eagle

Based upon our analysis of the effects of the proposed action, the current and potential status of
this species in the Purgatoire River basin, and other land use activities in the area, we conclude
the proposed action may affect but not adversely affect (beneficially affect) the bald eagle.

Piping plover :
Based upon our analysis of the effects of the proposed action, the curreat and potential status of
this species in the Purgatoire River basir, and other land use activities n the area, we conclude
the proposed action will have no effect on the piping plover.

Interior least tern )
Based upon our analysis of the effects of the proposed -action, the current and potential status of
this species in the Purgatoire River basin, and other Jand use activities in the area, we conclude
the proposed action will have no effect on the interior least tern. .

Black-footed ferret

Based upon our analysis of the effects of the proposed action, the current and potennal status of
this species in the Purgatoire River basin, and other land use activities in the area, we conclude
the proposed action will have no effect on the black-footed ferret.

11
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Candidate species

Arkansas darter
Based upon our. analysis of the effects of the proposed ‘action, the current and potential status of :
this species in the Purgatoire River basin, and othier land use activities in the area, we conclude
the proposed action will have no effect on the Arkansas darter.

Black-tmled prairie dov .
.Based upon our analysis of the effects of the proposed acnon thc current and potential status of
" this species in the Purgatoire River basin, and other land use activities in the area, we conclude
the proposed action has the polential to beneficially affect the black-tailed pramc do g

Lesser prmnc-chxcken ' - ¥ .

Based upon our analysis of the effects of the proposed '1ct10n, the currént a.nd potennal status of
this species i the Purgatoire River basin, and other land use activities in the area, we conclude
-the proposed action will have no effect on the lesser prairie-chicken. .

12
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To: éﬁgrﬁzmgm Eastern Coloradé Area Office, Bureau of Reclamation, Lovci:md.
" From: Field Superviser, Ecelogical Scrvjces,-Lgkcwood. Colorade
Subject:  Biological Assessment for Amending the Existing O cra;.tin g Principles and/or

Opcrating Criteria at Trinided Dam and Reservoir, Colorada

The U.S. Fish snd Wildlife Service received your memorandum of January 26, 2004, regarding

* the Bureau of Reclamation’s proposal 10 amend the existing operating principles and/or operating
criteria at Trinidad Dam and Reservoir in Las Animas County, Colora:fo. You requested
concurrence with your determmination that the bald cugle is likely to be beneficially affected by
the proposed action and would not be adversely affected by the proposed action.

Based on the informaticn you have provided, the Service concurs that the proposed action is

likely to beneficially affect the bald 2agie and s not likely to adversely nff?:ct the bald cagle.

Further, we concur that the proposed action will have no effect on other federally-listed

threatencd or endangered species. These comments have been prepared under the provisions of
. the Endangered Species Act of 1973, as amendad (16 U.S.C. 1;31 et. seq.).

If the Service can be of further assistance, contact Peter Plage of this office at (303)275-2370.
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