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MISSION STATEMENTS 
 
The mission of the Department of the Interior is to protect and 
provide access to our Nation’s natural and cultural heritage and honor 
our trust responsibilities to Indian Tribes and our commitments to 
island communities. 
 
The mission of the Bureau of Reclamation is to manage, develop, and 
protect water and related resources in an environmentally and 
economically sound manner in the interest of the American public. 
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Contract Repayment Contract No. 7-07-70-W0095 (Contract between 

  Reclamation and the Purgatoire River Water Conservancy District) 
cfs   cubic feet per second 
CDWR  Colorado Division of Water Resources 
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USACE  United States Army Corps of Engineers 
U.S.   United States 
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INTRODUCTION 
 
This environmental assessment (EA) has been prepared to evaluate environmental impacts associated 
with the Bureau of Reclamation’s (Reclamation) approval of proposed amendments to Repayment 
Contract No. 7-07-70-W0095 (Repayment Contract between Reclamation and the Purgatoire River Water 
Conservancy District (PRWCD) (Appendix A), referred to as PRWCD’s repayment contract (contract).  
PRWCD’s repayment contract’s two exhibits, the Operating Principles, Trinidad Dam and Reservoir 
Project (Operating Principles) and the PRWCD Operating Criteria (Operating Criteria) are also being 
amended and are included as Appendix B and C.   

 
Reclamation’s approval of these proposed amendments are all federal actions subject to provision of the 
National Environmental Policy Act (NEPA) of 1969.  The amendments would: 
   

1) Extend the contract repayment period; 
2) Amend the method of calculating PRWCD’s repayment contract amount;  
3) Update standard contract articles pursuant to Reclamation policy;  
4) Approve amendments to both the Operating Principles and Operating Criteria, which are also 

included as exhibits attached to PRWCD repayment contract.    
 

This EA is prepared in compliance with the NEPA (Public Law 91-190) and under current guidelines 
established by the Council on Environmental Quality, the U.S. Department of the Interior, and 
Reclamation.  If the environmental effects of the Proposed Action as disclosed in the EA are determined 
to be insignificant, Reclamation can issue a Finding of No Significant Impacts (FONSI) and an 
environmental impact statement will not be required.  
 
PURPOSE AND NEED  

 

 

 

 

The purpose of Proposed Action is to:  
 

1) Amend PRWCD’s repayment contract to reflect the repayment obligations based on the City of 
Trinidad (Trinidad) and Colorado Division of Parks and Wildlife (CPW) water use that does not 
go through headgates, meet current policy requirements, and update standard federal contract 
articles; 

2) Amend PRWCD’s repayment contract to assist PRWCD in meeting its financial obligations; 

3) Update the Operating Principles approving Trinidad’s request to utilize additional water rights 
from the dry-up of an additional 328.4 acres previously serviced by the John Flood Ditch and 
acquired to meet Trinidad’s current and future municipal delivery needs from Trinidad Reservoir; 
and 

4) Update the Operating Principles and the Operating Criteria to reflect the current and future 
PRWCD operations and to meet PRWCD’s goals and obligations. 

 
Trinidad currently uses some of its changed water rights for augmentation of water supplies and has 
determined that additional acquired water rights and storage in Trinidad Reservoir may be necessary to 
meet Trinidad’s future municipal and industrial (M&I) needs. 
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Figure 1-Purgatory River Water Conservancy District Boundary 



 

3 | P a g e  
 

Two on-farm irrigation system efficiency improvement projects within the PRWCD boundaries are 
currently underway that will convert flood irrigation to sprinkler.  It is anticipated that additional 
landowners within PRWCD will also seek efficiency improvement projects to enhance on-farm 
production and operations, conserve water, and for other environmental benefits.  These types of 
irrigation efficiency projects have necessitated changes in both the Operating Principles and Operating 
Criteria to address replication of historic return flows, address water storage accounting in Trinidad 
Reservoir, and comply with State of Colorado laws and regulations and the Arkansas River Compact.     
 
BACKGROUND 
 
Trinidad Project 
 
The Trinidad Dam and Reservoir Project (Project) is located on the upper Purgatoire River, a tributary to 
the Arkansas River near Trinidad, Colorado (Figure 1).  The Project was authorized under the 1958 act, 
Public Law 85-500, for flood control, sediment control and irrigation.  Recreation authorization was 
included in the 1944 act, Public Law 78-534.  The U.S. Army Corps of Engineers (USACE) owns and 
operates the reservoir with responsibility for flood control and recreation, and CPW manages the area as 
Trinidad Lake State Park.  Reclamation is responsible for administering PRWCD’s repayment contract.  
PRWCD manages the irrigation portion of the Project and distributes water to the Project participants for 
irrigation, M&I purposes, and to replace evaporation and seepage from the permanent fishery pool.  
Under the current Operating Principles, PRWCD distributes water based on “irrigable area” composed as 
nearly as practical of the acreages identified in PRWCD’s repayment contract.  Project ditches and 
associated irrigated acres include: 
 

Ditch Irrigated Acres 
Picketwire 2,414.7 
Baca 319.6 
Chilili 300.0 
El Moro 176.9 
John Flood 2,170.7 
Model 7,028.8 
Enlarge South Side 6,299.6 
Hoehne 1,200.0 
Burns and Duncan 229.7 
Lewelling & McCormick 467.9 

  
Purgatoire River Water Conservancy District 
 
PRWCD was organized under Colorado State Statutes on December 2, 1960, to provide a legal entity 
capable of contracting with the United States for repayment of the irrigation and M&I component 
assigned to the Project and to provide a management entity to oversee the Project.  Reclamation and 
PRWCD executed the PRWCD’s repayment contract on February 10, 1967.  The PRWCD’s repayment 
contract was amended once in 1986.  
 
The Operating Principles defines District Irrigable Area as 19,499 acres of the contracted lands within 
PRWCD boundaries.  The District Irrigable Area is composed as nearly practicable of the acreage 
identified in contracts with PRWCD.  The acreage irrigated by the District Water Supply is limited to the 
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total of 19,499 acres, less those lands removed from irrigation.  The District Water Supply is the water 
supply of the Purgatoire River subject to PRWCD administration for irrigation and M&I uses within 
PRWCD’s boundaries, which may be used to replace evaporative and seepage from the Permanent 
Fishery Pool if rights to water stored in the irrigation capacity are acquired by CPW for such purpose.    
 
Other PRWCD responsibilities include: surveying existing water resources and basin rivers, taking 
actions necessary to “secure ensure an adequate supply of water – present and future,” constructing water 
reservoirs, entering into contracts with other water agencies, organizing special assessment districts, 
providing for instream flows for fisheries and other legal responsibilities needed by the District to fulfill 
its purposes (PRWCD 2018). 
 
Trinidad Dam and Reservoir Project Operating Principles 
  
Amendments to the Operating Principles require approval from Reclamation, USACE, PRWCD, 
Arkansas River Compact Administration (ARCA), and the State of Kansas.  The Operating Principles 
were amended in 1998 and 2004 to provide for M&I uses by Trinidad.  Reclamation previously 
completed NEPA compliance in 2004, which compared 2004 Operating Principles with pre-1998 
conditions and amendments to the Operating Criteria (Reclamation 2004). Trinidad’s water rights 
associated with Colorado Water Court Division 2 Case No. 88CW61 and the dry-up of 948 acres were 
previously analyzed and included in the 2004 Operating Principles amendments.  Environmental analysis 
in this EA focuses on those resources that may be affected by the 2018 amendments and incorporates data 
and results previously included in the 2004 EA. 
 
A full description of the changes made with the 2004 amended Operating Principles was provided in the 
Final 1994-2004 Review of Operating Principles and Project Operations, Trinidad Lake Project 
(Reclamation 2010). Since December 10, 2004, two more amendments were proposed during the current 
review cycle (2005-2014).  In 2012, the District, on behalf of the City of Trinidad, proposed two changes 
to the Operating Principles. The first change, if approved, would allow the City of Trinidad’s Project 
water stored in the Trinidad Reservoir to be used outside of the District’s boundaries, but within the 
Purgatoire River Basin. The second change, if approved, would increase the acreage limit that could be 
removed from irrigation within the John Flood Ditch system and would similarly increase the maximum 
monthly and total annual deliveries of Project water available to the City of Trinidad. 
 
Proposed changes to the Operating Principles are included as Appendix B.  ARCA passed Resolution 
2012-01 (see Appendix D) authorizing its signing once the other four parties (PRWCD, State of Kansas, 
USACE, and Reclamation), have approved. Subsequently, ARCA passed Resolution 2014-3 (see 
Appendix G) separating the two amendments facilitating incremental passage after the City of Trinidad 
has indicated that the first amendment was a low priority. 
 
Additional information on the Operating Principles is included in the Draft 2005-2014 Review of 
Operating Principles and Project Operations, Trinidad Lake Project (Reclamation 2018).   The report is 
available online at:  https://www.usbr.gov/gp/ecao/trinidad/draft_review_trinidad.pdf.  An overview of 
ARCA and administration of the compact between the states of Colorado and Kansas can be found at: 
http://www.co-ks-arkansasrivercompactadmin.org/home.html. 

https://www.usbr.gov/gp/ecao/trinidad/draft_review_trinidad.pdf
http://www.co-ks-arkansasrivercompactadmin.org/home.html
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Purgatoire River Water Conservancy District Operating Criteria 
 
The PRWCD Operating Criteria set forth in detail criteria governing PRWCD’s administration of water 
supply in conformity with the general principles and provisions contained in the Operating Principles.  
The Operating Criteria is separate from the Operating Principles and also is subject to at least one review 
by PRWCD and Reclamation every ten years. The Operating Criteria was last amended and restated in 
February 2008.  Proposed changes to the Operating Criteria are included as Appendix C. 
 
John Flood and Model Ditches  
 
The John Flood and Model ditches both receive PRWCD water deliveries from Trinidad Reservoir.  The 
2004 EA evaluated dry-up of some lands serviced by both ditch systems for the water rights owned by 
Trinidad.  The 2004 Operating Principles Amendment authorized dry-up of 948 acres of irrigated lands 
serviced by the John Flood Ditch and 373.7 acres serviced by Model Ditch.  The John Flood Ditch is 
owned and operated by the New John Flood Ditch Company.  The Model Ditch is owned and operated by 
the Model Land and Irrigation Company (Model).  
 
NO ACTION ALTERNATIVE 
 
For the No Action Alternative, PRWCD’s repayment contract would not be amended.  The contract 
repayment period, other contract conditions, Operating Principles and Operating Criteria would be 
unchanged.  Additional John Flood Ditch water rights purchased by Trinidad could not be stored in 
Trinidad Reservoir to meet Trinidad’s M&I uses. 
 
PROPOSED ACTION  
 
Under the Proposed Action, Reclamation would amend PRWCD’s repayment contract, Operating 
Principles, and Operating Criteria amendments.  The Proposed Action includes: 
 

1) Amending PRWCD repayments contract’s “headgate diversion” definition to include water 
delivered to Trinidad and CPW;  

2) Updating PRWCD repayment contract’s “effective water supply” definition, and correcting a 
typographical error in the water supply index table; 

3) Extending the PRWCD repayments contract’s repayment period from 70 to 75 years (2059);  
4) Updating PRWCD’s repayment contract’s standard articles pursuant to Reclamation policy; 
5) Approving amendments to and replacing the 2004 Operating Principles as included in 

PRWCD’s repayment contract as “Contract Exhibit A”; and  
6) Approving amendments to and replacing the 2008 PRWCD Operating Criteria as included in 

PRWCD’s repayment contracts as “Contract Exhibit B.” 
 
PROPOSED AMENDMENTS TO PRWCD REPAYMENT CONTRACT 
All amendment to PRWCD’s repayment contract (Exhibit A) summarized above as Items 1-4, are 
considered administrative in nature and primarily deal with finances and water accounting. 
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PROPOSED AMENDMENTS TO THE OPERATING PRINCIPLES 
The 2004 amendments to the Operating Principles previously incorporated Trinidad’s ownership of 43% 
of the John Flood Ditch water rights and accommodated Trinidad’s dry-up of an additional 948 acres for 
conversion from irrigation to M& I uses.   
 
The purposed Operating Principles amendments address conversion of Project water from irrigation uses 
to Trinidad’s M&I uses, dry-up of an additional 328.4 acres serviced by the John Flood Ditch, and 
diversion and storage of this water in Trinidad Reservoir for M&I uses (Exhibit B).  Table 1 shows 
proposed volumetric limits on Trinidad’s deliveries of this additional water to M & I storage or permanent 
fishery pool storage not including delaying return flows and acreage taken out of irrigation and dry-up for 
the amended Operating Principles.  The actual acreage to be dried up under 88CW61 was 843.3 acres, as 
shown in Table 1 footnotes.  Volumetric limits are based on 2.12 acre-feet of historic consumptive use per 
acre.  Water rights associated with the Pioneer Property are included in the additional acreages to be 
dried-up, but are subject to a pending case in Colorado Water Court (Case No. 17CW3073).  The 
maximum annual volume for the proposed amendments is limited to 3,276 acre-feet per year.  Maximum 
monthly volumetric limits also apply, as shown in Table 1.  
 
PROPOSED AMENDMENTS TO THE OPERATING CRITERIA 
The 2018 Operating Criteria amendments would modify use of Model Land and Irrigation Company’s 
storage space reservation in Trinidad Reservoir to include storage of water for use by other PRWCD 
irrigable areas with the consent of the Model Land and Irrigation Company (Appendix C).  Operating 
Criteria amendments would correct an error in the permanent fishery pool capacity or State Parks 
Account by 1%, which would be transferred to a subaccount of the State Parks to replace evaporation 
storage and transit losses associated with the delivery of delayed return flows.  Any water transferred to 
the State Parks subaccount that is not needed may subsequently be transferred to the Permanent Fishery 
Pool.  
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Table 1-Proposed Volumetric Limits and Acres for the Proposed 2018 Operating Principles Amendments. 
 Decreed Volumetric Limits  

 
 

Calculated 
Volumetric 

Limit 

Proposed 
Volumetric 
Limits for 
Amended 
Operating 
Principles 

  
 
 
Case No. 
88CW61 

 
 
 
Case No. 
06CW78 

 
 
 
Case No. 
08CW101 

 
Pioneer 

Property 
Case No. 

17CW3073 

 
 
 
 
Totals 

April 220 15 21  
 
 
 

TBD 

256 257.2 257 
May 345 23 34 402 403.4 403 
June 565 38 55 658 660.6 661 
July 685 46 67 798 800.9 801 
August 620 41 60 721 724.9 725 
September 345 23 34 402 403.4 403 
October 160 11 16 187 187.1 187 
Decreed Annual 
Totals 

2802 187 272 3261 3276.2 3276 

Associated acreage that has been or will be taken out of irrigation, dried up, and revegetated. 
Under John  
Flood Ditch 

843.3 88.0 128.4 112.0 1,171.7  1171.7 

Under 
 Model System 

373.7 0 0 0 373.7  373.7 

Total Acres 
 Dried Up 

 

1217.0 88.0 128.4 112.0 1,545.4   

Notes:  
1 The volumetric limits in Case No. 88CW61 and in the 2004 Operating Principles were based on dry-up of no more 
than 948 acres in the John Flood Ditch plus 373.7 acres in the Model system, for a total of 1,321.7 acres.  Para 15 of 
decree in 88CW0601 and Para B.4(a)(1) of the 2004 Operating Principles. 
2 The actual area to be dried up under 88CW61 was 843.3 acres under the John Flood Ditch plus 373.7 acres under 
the Model system, for a total of 1,217.0 ac. Para 6 of Trinidad and New Johns Flood Ditch Company Stipulation for 
843.3 acres. 
3 Annual volumetric limit in decree for 88CW061 of 2,802 acre-feet was based on 2.12 acre-feet of historical 
consumptive use per acre and 1,321.7 acres. (2004 Operating Principles. 
4 Trinidad acquired the water rights associated with the Pioneer Property, which includes 112 acres of irrigated area 
under the John Flood Ditch.  These water rights are subject to the pending Water Court application in Case No. 
17CW3073. 
5 Total irrigated area to be dried up in 88CW61, 06CS78 and 08CW101, and Pioneer property is 1,545.4 acres as 
shown above. 
6 By proportions for the 1,545.4 acres in Trinidad’s cases, the total volumetric limits in the Operating Principles 
should be increased by 1.16925 (ratio 1,545 ac to 1,321.7 acres. 
7 Annual volumetric limits for amended Operating Principles should be 3,276 acre-feet (2,802 x 1.16924).  Monthly 
volumetric limits are calculated similarly in 88CW61. 
8 Proposed volumetric limit of 3,276 acre-feet can be calculated as 2.12 acre-feet per ac, multiplied by 1,545.4 acres 
= 3,276 acres. 
Source:  Wheeler and Assoc.  2018.  
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AFFECTED ENVIRONMENT AND ENVIRONMENTAL 
CONSEQUENCES 
 
This environmental analysis relies on information and analysis previously included in Reclamation’s 
2004 EA.  Reclamation is following 43 CFR Part 46, Section 46.135-Incorporation of referenced 
documents for this NEPA analysis.  This section establishes procedures for incorporating referenced 
documents as provided by Council on Environmental Quality regulations at 40 CFR 1502.21. 
 
The affected environment and environmental consequences, related to implementing the Proposed Action, 
are described for the following resources. 
   
Water Resources 
 
The Purgatoire River runs through three counties in Colorado before its confluence with the Arkansas 
River.  It originates in the Sangre De Cristo Mountain Range of the Rocky Mountains in Las Animas 
County.  The Purgatoire River continues to flow northeasterly through the southeastern portion of Otero 
County and then continues through west-central Bent County before joining the Arkansas River just 
above John Martin Reservoir.  

 
The 2004 EA described Trinidad’s water uses as augmentation for non-potable uses such as watering 
school and park lawns, municipal and private golf courses, wells and other municipal uses within 
PRWCD’s boundaries.  In some instances, Trinidad leases water back to farmers for irrigation.  Trinidad 
also uses its waters to maintain the original 4,500 acre-feet permanent pool space and leases this same 
water to CPW to help maintain the additional permanent fishery pool space.  PRWCD’s boundaries were 
previously shown in Figure 1. 
   
Trinidad’s water supply consists of direct stream flow diversions from the North Fork of the Purgatoire 
River and a number of creeks of the Purgatoire River Basin stored in North Lake and Monument Lake 
Reservoirs.  Water is delivered via an underground pipeline to the Trinidad Filtration Plant located a few 
miles downstream of North Lake.  The raw water is of high quality and requires only minimal treatment 
to make it potable.  Treated water is then transported through Trinidad’s Mountain Water System.  This 
system includes a 36-mile pipeline with a hydraulic capacity of 9 million gallons per day and storage 
tanks with a capacity of 9.46 million gallons.  Under the current system, Trinidad is vulnerable to a major 
disruption in the treated water supply if the pipeline is damaged (Trinidad 2012).  Trinidad also does not 
have the necessary facilities to convey water from Trinidad Reservoir to their existing upstream filtration 
plant.  An additional water treatment facility within the vicinity of Trinidad Reservoir would provide 
system redundancy and may be needed in the future to provide system redundancy to meet current and 
future demands (Trinidad 2012). Additional M&I storage for Trinidad in Trinidad Reservoir plays a 
major role in meeting current and future needs given Trinidad’s remote and aging storage and delivery 
system.    
 
Under the Proposed Action, of an additional 328.4 acres serviced by the John Flood Ditch could be dried 
up to increase the maximum monthly deliveries of water for Trinidad’s M&I uses.  When combining 
these acres with the 2004 amendments, the Operating Principles would allow the dry-up of no more than 
1,171.7 acres serviced by the John Flood Ditch and 373.7 acres serviced by the Model Ditch, or a total of 
1,545.4 acres.  The 2004 EA analyzed the dry-up of 948 acres of land serviced by John Flood Ditch but 
the actual acres dried up under Case No. 88CW61 was only 843.3 acres as noted in Table 1. 
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Trinidad acquired the water rights associated with 112.0 acres of the Pioneer Property as shown in orange 
in Figure 2.  The volumetric decrees associated with this property will be determined in a pending 
Colorado Water Court application in Case No. 17CW3073.  The annual volumetric limits for the 
proposed Operating Principles amendments are based on 1,545.4 acres x 2.12 acre-feet. of historical 
consumption for a total of 3,276 acre-feet per year (see Table 1’s footnotes) (Thompson 2015).  Proposed 
changes to Article IV—Irrigation, M&I 4 (a) (1) of the Operating Principles results in the following 
increases in maximum monthly and annual M&I water deliveries as shown below in Table 2.  The sum of 
monthly maximum M&I deliveries totals 3,437 acre-feet. but the annual maximum volume is restricted to 
3,276 acre-feet.  To comply with all volume restrictions, not all maximum monthly M&I water deliveries 
can be met.  In any given year, the combined monthly M&I water deliveries need to be reduced by 161 
acre-feet. to not exceed the annual maximum volume.   
 
The annual pattern of water demand typically changes when use changes from irrigation to M&I.  When 
water attributable to the historic consumptive use on acreage is removed from irrigation as requested by 
Trinidad, that water is generally transferred to the Joint Use Pool and is released when Trinidad needs it.  
The accrued water is typically released year-round and results in more water volume in the reservoir 
during late-summer, fall and winter months as compared to if it remained for irrigation purposes.  
Trinidad’s use of the additional storage in Trinidad Reservoir will result in increased reservoir water 
volumes during late-summer, fall and winter.  Under the Proposed Action, Trinidad Reservoir elevations 
are generally expected to increase and remain higher during the irrigation season as previously described 
in the 2004 EA. 
 
Maximum monthly M&I water storage volumes will be increased by about 17%.  Fluctuations in the pool 
volume would most likely be limited to a few hundred acre-feet annually.  For the No Action Alternative, 
Trinidad would be limited to the maximum M&I water deliveries included in the 2004 Operating 
Principles as shown in Table 2.  
 
Table 2-Proposed Changes in Monthly Maximum M&I Water Deliveries from Trinidad Reservoir.  

 
Month 

Maximum Monthly M&I Water Deliveries  
(acre-feet.) 

 
% change 

2004 Operating 
Principles 

Proposed 2015 
Amendment 

Apr 220 257 +16.8% 
May 345 403 +16.8% 
Jun 565 661 +12.0% 
Jul 685 801 +16.9% 

Aug 620 725 +16.9% 
Sep 345 403 +16.8% 
Oct 160 187 +16.9% 

Nov-Mar 0 0 No Change 
Annual Total 2,802 3,276 16.9% 

 
Under the Proposed Action, approval of the proposed Operating Criteria amendments modify use of 
Model storage space reservation in Trinidad Reservoir to allow storage of water used by other PRWCD 
irrigable acres with the consent of Model.  The Operating Criteria amendments would authorize Model 
water to be stored in the Joint Use Pool space for release after the irrigation season to replace the loss of 
return flows associated with the conversion of lands from flood irrigation to sprinkler. 
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    Figure 2-John Flood Ditch Dry-Up Acreage
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Replacement water plans are required for all irrigation practices that are recognized by the 
Colorado Division of Water Resources (CDWR) to increase consumptive use or alter historic 
return flows patterns.  However, Rule 10 of the Compact Rules Governing the Improvement to 
Surface Water Irrigation Systems in the Arkansas River Basin in Colorado provides an 
opportunity for growers to apply for surface water system improvements as a collaborative group 
and replace reduced irrigation return flows.  The rules went into effect in 2011 and PRWCD 
received CDWR approval of its 2017-2018 Irrigation Improvement Rules Compact Compliance 
Plan Application (see Appendix E).  The compliance plan is for PRWCD member’s improvement 
to irrigation systems on two farms.  Leased water stored from the Model represents a portion of 
the Model Ditches water rights under the PRWCD’s Project water supply.  A second source of 
water is derived from the Enlarged Southside Ditch Project supply for maintenance of return 
flows for the improvement covered in the compliance plan and will be released from Trinidad 
Reservoir as needed to maintain monthly return flows. 
 
The proposed amendments to the Operating Criteria support return flow requirements, as 
described above and already approved and implemented by the State of Colorado.  The changes 
do not result in additional water stored in Trinidad Reservoir.  Rather, the saved water resulting 
from the improvements is released later in the year to provide augmentation flows outside the 
irrigation season.  The saved water storage needs to be stored in the joint use pool for release 
outside the irrigation season and necessitates the proposed changes to the Operating Criteria.  As 
the number of irrigation improvements within PRWCD boundaries increases, additional Rule 10 
requirements could be accommodated with CDWR approval of amendments to the compliance 
plan.  The Operating Criteria amendments would also correct an error in the permanent fishery 
pool capacity in the CPW subaccount by changing 0.65 acre-feet to 0.64 acre-feet/ per acre-foot 
or about 1%).   This 1% is being transferred to a new CPW subaccount to replace evaporation 
during storage and transit losses associated with delivery of the CPW subaccount’s delayed return 
flows.  Any water transferred to the CPW subaccount not needed to replace such evaporation and 
transit losses may subsequently be transferred to the Permanent Fishery Pool. 
 
Under the No Action Alternative, maximum M&I water deliveries to Trinidad included in the 
2004 Operating Principles, as shown in Table 2, would remain unchanged. 
 
Prime and Unique Farmlands 
 
Prime and unique farmland, as defined by the U.S. Department of Agriculture, is land with the 
best combination of physical and chemical characteristics for producing food, feed and forage, 
fiber, and oilseed crops and is available for those uses, based on soils.  Prime and unique 
farmlands can be cultivated land, pastureland, forestland, or other land, but it is not urban or built-
up land or water areas. 
 
Within Las Animas County, approximately 46,000 acres are used for crops or permanent pasture 
and about 36,000 acres are irrigated.  Alfalfa hay is the primary crop with lesser amounts of grass 
hay, corn, oats, and barley (NRCS 2009 and 2015).  Within the PRWCD boundaries, up to 19,499 
acres received water for from the Trinidad Project.  A total of 2,170.7 “irrigable acres” are 
associated with the John Flood Ditch.  The additional 324.8 acres serviced by the John Flood 
Ditch that could be dried up under the Proposed Action have been historically used for alfalfa and 
grass hay production (Colorado 2015).   
   
Reclamation conducted an analysis using geographic information systems using Natural Resource 
Conservation Service (NRCS) data (NRCS 2009) accessed via NRCS’s Websoil Survey.  The 
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analysis identified approximately 43,300 acres within PRWCD boundaries with soils classified as 
“Prime Farmland, If Irrigated;” however, the Operating Principles Article IV, B(1) limits the 
District Irrigable Area to 19,499 acres of contracted lands composed as nearly as practicable of 
the acreage identified in contracts, which total 20,607.9.  Soil types meeting this definition are in 
Appendix E. 
 
Of the acres of irrigated lands included within the PRWCD boundary and serviced by the 
PRWCD ditches, 14,042 acres are listed as prime farmland, if irrigated.  The 2004 Operating 
Principles Amendments included 733 acres of prime farmland, if irrigated.  One hundred percent 
of the 88 acres associated with Case No. 06CW78, 80% of the 128 acres associated with Case No. 
08CW101, and 48% of the 112.0 associated with the Pioneer Property have soils listed as prime 
farmland, if irrigated, as shown in Table 3 and Figure 2. 
 
  Table 3-John Flood Ditch Prime Farmlands Affected 

 
 
 

Areas 

2004 Amendment Proposed Amendment Acres 
Total for 
Proposed 

Amendment 

 
 

Acres 
Total 

Acres 
Case No. 88CW61 
(2004 Amendment) 

Acres 
Case No. 
06CW78 

Acres 
Case No. 
08CW101 

Acres 
Pioneer 

Property 
Dry-up Acres 

John Flood Ditch 
 

843.3* 
 

88  
 

128.4 
 

112  
 

328.4  
 

1,171.7  
Prime, if irrigated 

Acres 
John Flood Ditch 

 
733 

 
88  

 
103  

 
54  

 
245  

 
978  

Percent of Total 87% 100% 80% 48% 33% 84% 
*Adjusted from 948 acres analyzed in the Reclamation’s 2004 EA. 
 
The proposed amendment to the Operating Principles would allow for additional M&I deliveries 
to Trinidad associated with dry-up of an additional 328.4 acres with 245 of these acres being 
classified as prime farmland.  This would result in an increased dry-up of about 33% of lands 
serviced by the John Flood Ditch when compared to the 2004 amendment as shown in Table 3 
and Figure 2. 
 
Figure 2 also displays lands serviced by the John Flood Ditch that will continue to receive 
irrigation as well as John Flood Ditch lands to be removed from irrigation by each water rights 
change case.  Acreages of prime farmland are also shown.  As an average of the total irrigated 
acres within the PRWCD boundary listed as “prime, if irrigated” (14,042 acres), the Proposed 
Action would increase deliveries to M&I uses associated with a cumulative reduction of 
approximately 6.96% of currently irrigated prime farmland under the John Flood Ditch. 
 
As previously described in the 2004 EA, Trinidad’s use of M&I water from Trinidad Reservoir is 
expected to be limited for the reasonable future.  Portions of Trinidad’s M&I water supply not 
currently needed for M&I purposes may be leased back to irrigators for agricultural uses, until 
needed.  The number of acres to be dried-up is proportional to number of acre-feet used for M&I 
water deliveries.  
 
The primary significance of increased M&I deliveries associated with removing irrigation from 
prime farmlands is the economic impact on individual farmers by reducing productivity.  
Nationally, the loss of the most economically productive farmlands through urban development is 
of concern.  The proposed amendment would accommodate the transfer of water from storage for 
irrigation to storage for M&I uses.  Reduction of available irrigation water is not expected to 
result in significant direct losses of prime farmlands or preclude continued farming of these lands.  
These lands would likely remain in agriculture and produce dryland crops and/or serve as pasture.  
General land uses and socioeconomic impacts are discussed in the next section. 
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Land Use and Socioeconomics  
 
Land use and landownership discussions are generalized for the Purgatoire River Watershed and 
the socioeconomic scope of this environmental analysis is primarily limited to Las Animas 
County.  The Proposed Action’s only potential to directly affect lands and economics are within 
PRWCD boundaries and Trinidad State Park, all of which are in Las Animas County.    
 
Most of the Purgatoire River watershed is privately owned (61.3%) with large private landowners 
owning most of the forests in the upper watershed.  In the early years of statehood, coal 
companies purchased lands west of Interstate 25 and agriculture dominates land to the east, 
consisting primarily of cattle ranches and grass feed production.  Table 4 breaks down land 
use/ownership (PWP 2014). 
 
Table 4-Land Use/Ownership with the Purgatoire River Watershed 

Land Use/Ownership* Acres % of Watershed 
Private Property 1,353,931.5 61.3 
Piñon Canyon Maneuvering Site 259,978.3 11.8 
State Lands 224,845.2 10.2 
Comanche National Grasslands 205,644.8 9.3 
State Wildlife Areas (CPW) 75,733.9 3.4 
San Isabel National Forest 69,962.8 3.2 
Trinidad Lake 9,617.3 0.4 
Bureau of Land Management 7,737.2 0.4 
Total Area 2,207,451 100 
Source: PWP 2014. 

 
The U.S. Army manages 259,978 acres of federal land as the Piñon Canyon Maneuver Site as 
part of Fort Carson just downstream of the Trinidad Project.  It includes lands along Purgatoire 
River in Purgatory Canyon.   
 
Las Animas County has a rich mining history and recently experienced a resurgence in coalbed 
methane and coal mining and exploration.  Like many in southeastern Colorado, Trinidad is a 
boom and bust community (PWP 2014).  It is the county seat and Las Animas County’s largest 
municipality.  Southeastern Otero and central Bent Counties, two downstream Purgatoire River 
counties, have also experienced similar fates; however, agriculture (farming and ranching) is an 
important economic element in the Tri-County area.    
 
In 2004, approximately 10,300 people lived in Trinidad.  Black & Veatch (2001) projected 
Trinidad’s demand for water would most likely continue to grow based upon population growth 
from about 2% to 3.5% by 2020.  But instead of increasing as projected, Trinidad’s population in 
2013 shrunk by about 22% to an estimated 8,465 people.  Las Animas County also shows a 
declining population trend from 17,385 county residents in 2004 to 14,238 in 2017 (US Census 
2018).  Based on current population trends, Trinidad’s municipal water demand is not anticipated 
to increase much in the near future.  However, as previously discussed, Trinidad’s aging water 
supply system is vulnerable to system outages and additional storage in Trinidad reservoir is 
needed to provide system redundancy and to meet the current municipal needs in the future. 
 
The 2017 Las Animas County population was estimated at 14,238 (U.S. Census 2018).  The U.S. 
Census estimated an 8.2% population decline between 2010 and 2017.  Demographic 2016 data 
for Las Animas County are listed in Table 5. 
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Table 5-2016 Las Animas County Demographic Data 
Race 
White                                                 90.8% 
Black or African American               1.9% 
American Indian and                         3.6% 
Alaskan Native 
Native Hawaiian and                         0.1% 
Other Pacific Islander   
Two or More Races                           2.4% 
Hispanic Origin 
Hispanic or Latino                             42.2% 
White alone, not Hispanic or Latino 52.7% 
Source: US Census 2018. 

 
In 2016, the median household income in Las Animas County in 2016 was $42,808.  Per capita 
income was reported as $23,857 with 21.6% of the population at or below the poverty rate (U.S. 
Census 2018).   
 
The 2012 Census of Agriculture collected by the US Department of Agriculture indicate that 602 
farms in Las Animas County with crops sale market value of $3,170,000 or 11% of the total 
market value of products sold.  Livestock sales represented 89% of the market value totaling 
$28,431,000, and the average farm income was $47,227 (USDA 2012).  Because the lands 
removed from irrigation are anticipated to remain in agriculture, no significant impacts to the 
regional agricultural economy is predicted.  Portions of Trinidad’s M&I water supply not 
currently needed for M&I purposes may be leased back to irrigators for agricultural uses until 
need.   
 
Under the Proposed Action, Reclamation would extend the PRWCD’s Project repayment period 
from 70 to 75 years, the maximum allowable under Reclamation’s regulations.  PRWCD’s 
repayment contract is a variable rate contract, based on water supply and agricultural parity 
prices.  Minimum payment amount is $20,000 per year, and maximum is $140,000.  Annual 
repayments originally needed to average $91,937 per year to repay $6,435,590 construction costs 
over 70 years.  However, due to drought and low agricultural prices, PRWCD has only averaged 
$60,237 per year.  In order to repay the Contract in the current 70-year period, the PRWCD needs 
to average $121,310 for the remaining 37 years.  If PRWCD’s repayment contract is extended to 
75 years, the average annual repayment amount needed to repay would be reduced by $14,311 
annually to $105,900 per year for 42 years.  PRWCD is currently contemplating seeking 
congressional authorization to extend the repayment period to an even longer period to reduce 
annual payments further. 
 
Threatened and Endangered Species 
 
Three species listed as threatened or endangered under the Endangered Species Act and one 
proposed listing species were identified by the U.S. Fish and Wildlife Service (USFWS) as 
potentially within the general Project Area in 2018 (USFWS 2018a).  No critical habitat has been 
designated or proposed within the Project Area.  Descriptions of each species are summarized 
below and in Table 6 using information from the USFWS’s Environmental Conservation Online 
System (USFWS 2018b).   
 
Canada Lynx-Canada lynx are medium-sized cats with large feet adapted to walking on snow, 
long legs, tufts on the ears, and black tipped tails.  Federally listed as a threatened species,  
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Table 6-Threatened & Endangered Species with Potential to Occur within the Project Area. 
 
 
 

Common 
Name 

 
 
 

Scientific 
Name 

 
 

Federal 
Species 
Status 

Designated 
Critical 
Habitat 
within 
Project 

Area 

 
 
 
 

General Habitat Description 

Canada Lynx Lynx 
canadensis Threatened 

No Coniferous and mixed forests with 
thick undergrowth, deep snow, and 
high density snowshoe hare prey 
base.   

New Mexico 
Meadow 
Jumping 
Mouse 

Zapus 
hudsonius 

luteus 

Endangered 
 

No Persistent emergent herbaceous and 
scrub-shrub wetlands up to 8,000 
feet in elevation.  

Mexican 
Spotted Owl 

Strix 
occidentalis 

lucida 
Threatened 

No Mature or old-growth forests or 
rocky canyon habitats. 

North 
American 
Wolverine 

Gulo luscus Proposed 
Threatened 

Not 
applicable 

Alpine, boreal, and arctic habitats 
including boreal forests, tundra, 
and western mountains. 

 
Canada lynx are most closely associated with dense snowshoe hare populations in coniferous and 
mixed forests with thick undergrowth.  No critical habitat is designated in Colorado and the 
Project Area lacks suitable habitat to support Canada lynx. 
 
Critical habitat was designated by the U.S. Fish and Wildlife Service in New Mexico, Colorado 
and Arizona in 2016.  The designation includes an isolated population in southern portion Las 
Animas County, Colorado and Colfax County New Mexico along Chicorica Creek watershed and 
Lake Maloya upstream of New Mexico’s Sugarite Canyon State Park near Raton, New Mexico.  
Chicorica Creek is a tributary to Canadian River and the New Mexico Meadow Jumping Mouse 
is not known to occur in the upper Arkansas River watershed. 
 
Mexican Spotted Owl-The Mexican spotted owl is a dark eyed mottled, irregularly white 
spotted, medium-sized owl without ear tufts.  One of three subspecies of spotted owls that occur 
in North America, it was listed by the USFWS as threatened in 1993.   
 
Nesting and roosting habitats are primarily limited to forested and rocky-canyon habitats and 
most commonly associated with mature or old-growth stands with complex structure.  Critical 
habitat was designated in 1994 and most recently revised in 2004.  Critical habitat is in Arizona, 
New Mexico, Utah and Colorado.  The Project Area lacks suitable habitat to support Mexican 
spotted owl. 
 
North American Wolverine-North American wolverine is a federal candidate species proposed 
to be listed as threatened.  It is a large terrestrial member of the weasel family resembling a small 
bear with a bushy tail.  The historic range of the wolverine includes high elevation areas in 
Colorado, Idaho, Minnesota, Montana, Nevada, North Dakota, Utah, and Wyoming. 
Wolverines live in a wide variety of alpine, boreal, and artic habitats including boreal forests, 
tundra, and the western mountains.  No wolverine habitat is in the Project area. 
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Based on the species and habitat descriptions above, Reclamation has determined that both the 
No Action and Proposed Action will have “no effect” to federally listed and proposed species.   
 
Summary-The Project Area lacks suitable habitat and/or is outside the historic range of Canada 
lynx, New Mexico meadow jumping mouse, Mexican spotted owl, and North American 
wolverine, therefore, additional consultation with the USFWS is not required under Section 7 of 
the Endangered Species Act.   
 
Other Resources 
 
Other resources evaluated included the Arkansas River Compact, recreation, floodplain, wetlands, 
migratory birds, environmental justice, Indian trust assets, Indian sacred sites and cultural 
resources.  These resources were discussed in Reclamation’s 2004 EA and are incorporated by 
reference.  There are no construction activities associated with the Proposed Action and the 
environmental effects of the Proposed Action remain consistent with the findings in 
Reclamation’s FONSI dated November 12, 2004 (See Appendix F).   
    
The Arkansas River Compact Administration adopted Resolution No. 2014-3 (Appendix D), the 
proposed Operating Principle amendments included in the Proposed Action at the 2014 Annual 
Meeting on December 17, 2014, in Lamar, CO. 
 
Cumulative Impacts 
 
Cumulative impacts are impacts on the environment resulting from the incremental impact of the 
action when added to other past, present, and reasonably foreseeable future actions.  Cumulative 
impacts can result from individually minor but collectively significant actions taking place over a 
period of time. 
 
There are no new construction activities associated with the Proposed Action.  However, it is 
reasonably foreseeable that additional PRWCD landowners will improve irrigation efficiency by 
converting from flood irrigation to sprinkler systems.  Federal and state agencies offer incentives 
for these conversions providing environmental and economic benefits.  Within the Arkansas 
River Basin, Colorado has adopted Rule 10 as previously discussed, and there are reportedly 
pending NRCS applications for future conversion projects.  NRCS completes NEPA compliance 
under their Environmental Quality Incentive Program (EQIP) and other programs to reduce 
erosion, deep percolation, sediment, selenium, salts and nitrate loadings into the Arkansas River 
(NRCS 2018).      
 
Reclamation’s cumulative analysis includes the area from Trinidad Reservoir downstream to the 
confluence of the Purgatoire and Arkansas Rivers.  Any land use changes in this area are subject 
to local land use decisions by Las Animas, Otero and Bent counties and Trinidad.  Any 
cumulative impacts associated with continued operations of the Project are included in this 
analysis and have been previously addressed in the 2004 EA.  The proposed amend amendments 
to the Operating Principles would increase the lands removed from irrigation by Trinidad for 
M&I uses from 1,17.0 to 1,545.4 acres as previously shown in Table 1.  The Proposed Action 
would result in the dry-up of 245 acres of additional Prime, if irrigated lands as previously shown 
in Table 3.  The cumulative effects of reducing available irrigated water is not expected to result 
in significant direct losses of prime farmlands or preclude farming of these lands.  These lands 
would likely remain in agriculture and produce dryland crops and/or serve as pasture.  No 
significant cumulative impacts are predicted. 
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Delivery of Project water outside the PRWCD’s boundaries could result in additional 
environmental effects not included as cumulative impacts.  However, boundary changes have not 
been proposed and Reclamation approvals of PRWCD land inclusions are outside the scope of the 
Proposed Action.  The Secretary of the Interior’s assent to any land inclusion associated with the 
Project may require additional NEPA analysis and compliance documentation. 
 
SUMMARY 

 
Proposed amendments to PRWCD’s repayment contract are administrative in nature and the 
scope is generally limited to PRWCD’s finances and accounting. Under the Proposed Action, 
PRWCD’s repayment contract would be extended to 75 years and the average annual repayment 
amount needed to repay the United States would be reduced by $14,311 annually for the 42 years.   
 
Proposed amendments to the Operating Principles would allow the dry-up of an additional 328.4 
acres of previously irrigated land purchased by the City of Trinidad.  The amendment will allow 
Trinidad to use additional storage in Trinidad Reservoir for M&I use and is likely to result in 
increased reservoir water volumes during late-summer, fall and winter.  The 328.4 acres removed 
from irrigation is likely to remain in agriculture and produce dryland corps and/or serve as 
pasture. 
 
Trinidad Reservoir elevations are generally expected to increase and be higher during the 
irrigation season as previously described in the 2004 EA.  Maximum monthly M&I water 
delivery volumes would increase by about 17%.  Fluctuations in the pool volume would most 
likely be limited to a few hundred acre-feet. annually.  Reservoir recreation and fisheries 
resources would also benefit with the additional water storage. 
 
Proposed amendments to the Operating Criteria allow for accounting saved water as a result of 
irrigation efficiency improvement to be stored in the Model account as M&I water for 
augmentation releases later in the season.  The proposed amendments also correct an error in the 
permanent fishery pool capacity or CPW account by 1%.     
 
There would be no impact to the Purgatoire River below the Hoehne headgate (13 miles below 
Trinidad Reservoir) collectively for all the proposed amendments.  Minor increases in average 
flow are expected during the non-irrigation season.   
 
The Arkansas River will not be affected, and the Proposed Action will not result in a material 
depletion at the Kansas State Line.  Consequently, it will not impact the Arkansas River Compact 
as previously described in the 2004 EA. 
 
The Proposed Action will have no effect on threatened or endangered species, historic properties, 
land use, environmental justice, Indian trust assets or Indian sacred sites. 
 
CONSULTATION AND COORDINATION 
 
General 
Reclamation conducted informal discussions with federal, state, and local agencies to identify 
issues and concerns associated with the Proposed Action (See Agency Coordination).  In 
addition, Reclamation relied on issues identified previously during planning and NEPA 
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compliance completed for the 2008 amendments to the Operating Criteria and the 2004 
amendments to the Operating Principles. 
 
Comments Received on Draft EA 
 
On April 19-21, 2018, Reclamation ran paid public notices in the three local newspapers in 
Southeastern Colorado and one newspaper in Garden City, Kansas.  The public notice announced 
the Draft Repayment Contract and Draft EA as being available for public review and comment.  
Comments on the Draft EA were requested within 30 days with comments on the draft due within 
60 days of the public notice.  Copies of all written comments are included in the project files and 
available by request.  A summary of the comments received and Reclamation’s responses are 
included as Appendix H.  Where appropriate, changes were incorporated into the Final EA.  
 
Comments on the draft EA were received by the following: 
 
Purgatoire River Water Conservancy District 
City of Trinidad 
U.S. Army Corps of Engineers 
Colorado Department of Natural Resources 
Kansas Department of Water Resources 
 
Agency Coordination 
 
Reclamation contacted and coordinated with the following local, state and federal agencies during 
development of the proposed amendments and environmental assessment.   
 
Federal Agencies 
U.S. Army Corps of Engineers 
U.S. Fish and Wildlife Service 
Arkansas River Compact Administration 
 
State Agencies 
Colorado Division of Water Resources 
Colorado Water Conservation Board 
Kansas Division of Water Resources 
 
Local Agencies and Organizations 
City of Trinidad 
Purgatoire River Water Conservancy District 
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UNITED STATES 

DEPARTMENT OF THE INTERIOR 
BUREAU OF RECLAMATION 

Trinidad Project, Colorado 
 

CONTRACT AMENDMENT NO. 2 
BETWEEN  

THE UNITED STATES OF AMERICA 
 AND  

THE PURGATOIRE RIVER WATER CONSERVANCY DISTRICT  
 
 
 THIS CONTRACT AMENDMENT, made this ____day of ____________, 
______, pursuant to the Act of June 17, 1902 (32 Stat. 388), and acts amendatory thereof 
and supplementary thereto,  particularly, but not limited to, Section 9(d) of the Act of 
August 4, 1939 (53 Stat. 1187), as amended and supplemented, and the Act of July 3, 
1958 (72 Stat. 297), as amended by the Act of October 27, 1965, P.L. 89-298 (79 Stat. 
1073-1096), all collectively referred to as the Federal Reclamation Laws, is between the 
UNITED STATES OF AMERICA, hereinafter referred to as the “United States,” 
represented by the Contracting Officer executing this Amendment, and the 
PURGATOIRE RIVER WATER CONSERVANCY DISTRICT, hereinafter referred to 
as the “District” or “Contractor,” and collectively referred to as “the Parties.” 
 
 WITNESSETH: 

 
EXPLANATORY RECITALS 

 
The following statements are made in explanation: 
 
 a. WHEREAS, the United States and the District executed Contract No.  
7-07-70-W0095 (formerly Contract No. 14-06-700-6279) on February 10, 1967, which 
was subsequently amended by Amendment No. 1 dated August 1, 1986, and which was 
further clarified by a Contract Administrative letter concurred to by the District and the 
City of Trinidad dated September 20, 2007, hereinafter called the Existing Contract; and 
  
 b. WHEREAS, House Document 325, 84th Congress, 2nd Session (1956) 
authorized a maximum repayment period of 75 years and payment commenced in 1985; 
and 
  
 c. WHEREAS, the Existing Contract has a repayment period of 70 years; and 
 
 d. WHEREAS, the Existing Contract allows the City of Trinidad use of a 
portion of the water; and 
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 e.  WHEREAS, the Existing Contract requires the City of Trinidad to pay 
interest on the water used for municipal and industrial purposes but needs clarification 
regarding the definition of headgate diversions in Article 6 to ensure that both the 
irrigation and municipal and industrial water is included within the payment calculation; 
and  
 
 f. WHEREAS, operating principles are attached to the Existing Contract as an 
Exhibit and provide direction for the regulation and storage of the water of the Purgatoire 
River; and  
 
 g.   WHEREAS, the District has requested the Existing Contract to be amended 
to extend the repayment period from 70 to 75 years, and to update the operating 
principles to allow additional use of water by the City of Trinidad; and 
 
 h. WHEREAS, on July 24, 2013, Reclamation Manual Policy PEC P05 
established new definitions for irrigation and municipal and industrials uses; and  
 
 i. WHEREAS, Article 4.b. of the Existing Contract, provides the effective 
definition of irrigation in the contract, which is that the District’s use of water is only for 
irrigation, stock-watering, and incidental domestic purposes which is in compliance with 
the new definitions; and 
 
 j. WHEREAS, Reclamation and the Contractor have both interpreted the 
Existing Contract to allow for use of irrigation water to include but not be limited to, 
replacement of historical return flow patterns from gravity irrigation to other, more 
efficient irrigation methods, and for incidental watering for the noncommercial 
cultivation of crops or pasturing of animals for personal purposes; and 
 
 k. WHEREAS, pursuant to Reclamation Manual Policy PEC P10, the standard 
water related contract articles need to be updated and/or inserted into the Existing 
Contract to promote efficiency and consistency in the contracting process and contract 
administration; and  
 
 l. WHEREAS, the definition of headgate diversions needs to be clarified to 
ensure that municipal and industrial water supply is included; and  
  
 m.  WHEREAS, the Parties agree to amend the Existing Contract to extend the 
repayment period, update the operating principles, update/insert the standard contract 
article provisions, and clarify the definition of headgate diversions.    
 
 NOW THEREFORE, in consideration of the mutual covenants herein contained, 
the Parties hereto agree to amend the Existing Contact as follows: 
 
 1.  Article 2.e. of Amendment No. 1 is hereby deleted in its entirety and replaced 
with the following: 
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  e.  “Lessoning of the repayment obligation shall not be open for 
negotiation.” 
 
 2. General Definitions, Article 1.e. “Operating Principles” is hereby deleted in 
its entirety and replaced with the following: 
 
  e. “Operating principles” shall mean the document entitled “Operating 

Principles, Trinidad Dam and Reservoir Project” attached hereto as Exhibit 
A, and hereby made a part of this contract by reference, and the terms 
defined therein, when used in this contract, shall have the meanings ascribed 
to them in Exhibit A and no other.” 

 
3. Repayment Obligation, the first sentence of Article 5.b. is hereby deleted in 

its entirety and replaced with the following: 
 
“The United States Bureau of Reclamation will seek to provide the District 
with an estimate of the annual construction repayment obligation as fixed in 
subparagraph a. of this Article by November 30 of each year.  The United 
States Bureau of Reclamation will seek to provide the District with an 
invoice for the actual annual construction repayment obligation as fixed in 
subparagraph a. of this Article by December 31 of each year.  The District 
shall pay to the United States Bureau of Reclamation by method of payment 
of the District’s choice pursuant to Article 29, its annual construction 
repayment obligation by January 31 of the succeeding year or within 30 
days of issuance of invoice, whichever comes later.” 

 
 4. Variable Repayment Plan, Article 6.c. is hereby deleted in its entirety and 
replaced with the following: 

 
“The water supply index factor for the current year shall be determined from 
the following table: 

 
Effective water supply 
expressed as % 

Water supply 
index factor 

120 3.145 
119 3.082 
118 3.019 
117 2.956 
116 2.893 
115 2.830 
114 2.767 
113 2.704 
112 2.641 
111 2.578 
110 2.515 
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Effective water supply 
expressed as % 

Water supply 
index factor 

109 2.452 
108 2.389 
107 2.326 
106 2.263 
105 2.200 
104 2.137 
103 2.074 
102 2.011 
101 1.948 
100 1.885 
99 1.822 
98 1.759 
97 1.696 
96 1.633 
95 1.570 
94 1.507 
93 1.444 
92 1.381 
91 1.318 
90 1.255 
89 1.192 
88 1.129 
87 1.066 
86 1.003 
85 0.940 
84 0.877 
83 0.814 
82 0.751 
81 0.688 
80 0.625 
79 0.562 
78 0.499 
77 0.436 
76 0.373 
75 0.310 
74 0.247 
73 0.184 
72 0.121 
71 0.058 
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“The effective water supply shall be determined by multiplying by 100 the 
decimal fraction derived from dividing the sum of the headgate diversions 
by 61,422. The formula thus becomes: 
 
“Effective water supply = headgate diversions (acre-feet) x 100 
    61,422 (acre-feet) 

 

 

“(1) Headgate diversions - shall be the total amount of water diverted by all 
ditch companies including water delivered to the City of Trinidad and 
Colorado Division of Parks and Wildlife for municipal and industrial use or 
permanent fishery pool uses.  Such headgate diversions shall be measured in 
acre-feet at the point of diversion from the Purgatoire River by the use of 
measuring devices which shall have been installed, operated and maintained 
in conformity with such specifications and standards as may from time-to-
time be established by the Secretary and the Colorado State Engineer.” 

“(2) 61,422 acre-feet is a negotiated average annual amount of headgate 
diversions required to provide a 100 % water supply to the District’s 19,499 
acres of irrigable lands (3.15 ft. x 19,499 = 61,422 acre-feet).” 

 
 5. Variable Repayment Plan, Article 6.f. is hereby amended as follows: The 
phrase “70-year repayment term” is deleted and changed to “75-year repayment term.”  
 

6. Agreed Charges a General Obligation of the District, Article 11, is hereby 
deleted in its entirety and replaced with the following: 
 

“GENERAL OBLIGATION—BENEFITS CONDITIONED UPON PAYMENT 
 

“11.  a.  The obligation of the Contractor to pay the United States as 
provided in this contract is a general obligation of the Contractor 
notwithstanding the manner in which the obligation may be distributed 
among the Contractor's water users and notwithstanding the default of 
individual water users in their obligations to the Contractor. 

 
b.  The payment of charges becoming due pursuant to this contract is a 
condition precedent to receiving benefits under this contract.  The United 
States shall not make water available to the Contractor through Project 
works during any period in which the Contractor is in arrears for more than 
12 months in the payment of any construction charges due the United States.  
The Contractor shall not deliver water under the terms and conditions of this 
contract for lands or parties that are in arrears more than 12 months in the 
payment of construction charges as levied or established by the Contractor. 

 
c.  Nothing in this agreement restricts or alters the Contractor’s ability to 
refuse deliveries of water to Project participants on terms more restrictive 
than those included in this agreement, including without limitation the 
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ability to refuse delivery of water to Project participants that are in arrears 
less than 12 months.” 

  
 7. Penalty for Delinquent Payments, Article 13, is hereby deleted in its entirety 
and replaced with the following:  
 

“CHARGES FOR DELINQUENT PAYMENTS 
 

“13.  a.  The Contractor shall be subject to interest, administrative, and 
penalty charges on delinquent payments.  If a payment is not received by 
the due date, the Contractor shall pay an interest charge on the delinquent 
payment for each day the payment is delinquent beyond the due date.  If a 
payment becomes 60 days delinquent, the Contractor shall pay, in addition 
to the interest charge, an administrative charge to cover additional costs of 
billing and processing the delinquent payment.  If a payment is delinquent 
90 days or more, the Contractor shall pay, in addition to the interest and 
administrative charges, a penalty charge for each day the payment is 
delinquent beyond the due date, based on the remaining balance of the 
payment due at the rate of 6 % per year.  The Contractor shall also pay any 
fees incurred for debt collection services associated with a delinquent 
payment. 
 
b.  The interest rate charged shall be the greater of either the rate 
prescribed quarterly in the Federal Register by the Department of the 
Treasury for application to overdue payments, or the interest rate of 0.5 % 
per month.  The interest rate charged will be determined as of the due date 
and remain fixed for the duration of the delinquent period. 
 
c.  When a partial payment on a delinquent account is received, the 
amount received shall be applied first to the penalty charges, second to the 
administrative charges, third to the accrued interest, and finally to the 
overdue payment.” 

 
 8. Amendment or Repeal of Federal Reclamation Laws, Article 18, is hereby 
deleted in its entirety and replaced with the following: 
  

“COMPLIANCE WITH FEDERAL RECLAMATION LAWS 
 

“18.  The parties agree that the delivery of irrigation water or use of Federal 
facilities pursuant to this contract is subject to Federal reclamation law, 
including but not limited to the Reclamation Reform Act of 1982 (43 U.S.C 
390as, et seq.), as amended and supplemented, and the rules and regulations 
promulgated by the Secretary of the Interior under Federal reclamation law.” 

 
 9. Changes in Organization of District, Article 20, is hereby deleted in its 
entirety and replaced with the following:  
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CHANGES IN CONTRACTOR'S ORGANIZATION 
 

“20.  While this contract is in effect, no change may be made in the 
Contractor’s organization, by inclusion or exclusion of lands or by any other 
changes which may affect the respective rights, obligations, privileges, and 
duties of either the United States or the Contractor under this contract 
including, but not limited to, dissolution, consolidation, or merger, except 
upon the Contracting Officer’s written consent.” 

 
 10. Assignment Limited – Successors and Assigns Obligated, Article 21, is 
hereby deleted in its entirety and replaced with the following: 
 

ASSIGNMENT LIMITED—SUCCESSORS AND ASSIGNS OBLIGATED 
 

“21.  The provisions of this contract shall apply to and bind the successors 
and assigns of the parties hereto, but no assignment or transfer of this 
contract or any right or interest therein by either party shall be valid until 
approved in writing by the other party.” 

 
 11. Notices, Article 22, is hereby deleted in its entirety and replaced with the 
following: 
 

NOTICES 
 
  “22. Any notice, demand, or request authorized or required by this Contract 

shall be deemed to have been given, on behalf of the Contractor, when 
mailed, postage prepaid, or delivered to the: 

 
   Regional Director 
   Bureau of Reclamation 
   Great Plains Region 
   P.O. Box 36900 
   Billings, MT  59107-6900 
 
  and on behalf of the United States, when mailed, postage prepaid, or 

delivered to  
  the Contractor: 
 
   Purgatoire River Water Conservancy District 
   3590 East Main Street 
   Trinidad, CO  81082 
 

  The designation of the addressee or the address may be changed by notice 
given in the same manner as provided in this Article for other notices.” 
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 12. Officials Not to Benefit, Article 28, is hereby deleted in its entirety and 
replaced with the following: 

OFFICIALS NOT TO BENEFIT 
  

  “28.  No Member of or Delegate to the Congress, Resident Commissioner, 
or official of the Contractor shall benefit from this contract other than as a 
water user or landowner in the same manner as other water users or 
landowners.” 

 
 13.  Medium for Transmitting Payments, Article 29 is hereby added to the 

Existing Contract as follows:   
 

MEDIUM FOR TRANSMITTING PAYMENTS 
 

“29.  a.  All payments from the Contractor to the United States under this 
contract shall be by the medium requested by the United States on or before 
the date payment is due.  The required method of payment may include 
checks, wire transfers, or other types of payment specified by the United 
States. 

 
b.  Upon execution of the contract, the Contractor shall furnish the 
Contracting Officer with the Contractor’s taxpayer’s identification number 
(TIN).  The purpose for requiring the Contractor’s TIN is for collecting and 
reporting any delinquent amounts arising out of the Contractor’s 
relationship with the United States.” 

 
 14. Exhibit A, Operating Principles is hereby deleted in its entirety and 
replaced with the attached Amended Operating Principles. 

 15. Exhibit B, Operating Criteria is hereby deleted in its entirety and replaced 
with the attached Amended Operating Criteria. 

 
EXISTING CONTRACT TO REMAIN IN EFFECT  

 16. Except as herein provided, the Existing Contract between the Parties hereto 
shall remain in full force and effect.  This Amendment shall not affect any other Existing 
Contract terms and conditions in effect at this time. 
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 IN WITNESS WHEREOF, the Parties hereto have signed their names the day and 
year 
first above written. 
      THE UNITED STATES OF AMERICA 
 
 
 
      _______________________________ 
       
      Michael S. Black 
      Regional Director 
      Great Plains Region 
      Bureau of Reclamation 
 
 
 
 
 
 
 
 
 
 
 
PURGATOIRE RIVER WATER CONSERVANCY DISTRICT 
CONTRACTOR 
 
 
By: ________________________ 
 
Title: _______________________ 
 
 
 
 
 
ATTEST: 
 
 
____________________________________    (seal) 
Secretary 
 



 

 
 

 
APPENDIX B 

 
PROPOSED AMENDMENTS TO THE OPERATING PRINCIPLES FOR THE 

TRINIDAD DAM AND RESERVOIR PROJECT 
 



 Summary of Proposed PRWCD Operating Criteria Amendments 

1 
2018 Operating Principles 

 

 

 
Redline-Strikeout of Amended Table on Page 8 of the Operating Criteria 
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O P E R A T I N G    P R I N C I P L E S 
 

T R I N I D A D    D A M    A N D    R E S E R V O I R     P R O J E C T 
 

AMENDED 2018 
 

Preamble 
 
The Trinidad Dam and Reservoir Project as reported in House Document No. 325, 84th Congress, 
2d Session, and as authorized by the Flood Control Act of 1958, will be operated in such a manner 
as to secure the greatest practicable benefits from the regulation and use of the flows of the 
Purgatoire River consistent with the laws and policies of the State of Colorado and of the United 
States including the Arkansas River Compact.  The objectives and principles governing the 
operation of the Trinidad Dam and Reservoir Project to secure such benefits are contained within 
the following articles. 
 
 
   Article   I  - OBJECTIVES 
   Article   II  - DEFINITION OF TERMS 
   Article   III - FLOOD CONTROL 
   Article   IV - IRRIGATION, MUNICIPAL AND INDUSTRIAL 
   Article   V  - FISHERY AND RECREATION 
   Article   VI - REVIEW AND AMENDMENT 
 
 

Article I - OBJECTIVES 
 
The operation of the Trinidad Dam and Reservoir involves the regulation of the flows of the 
Purgatoire River for flood control, irrigation use, municipal and industrial use and recreation, 
including a permanent fishery pool.  The project plan provides for: 
 
 1.   Control of floods originating above the reservoir for benefit of the City of Trinidad and 

downstream reaches. 
 
 2. Optimum beneficial use of the available water for irrigation and municipal and 

industrial uses (municipal and industrial hereinafter abbreviated M&I) within the 
project area consistent with the protection of downstream non-project rights as set forth 
in House Document No. 325, 84th Congress, 2d Session, which provides: 

 
  (a)  Transfer of the storage decree of The Model Land & Irrigation Company for 

20,000 acre-feet annually from the present site to the proposed Trinidad 
Reservoir. 

 
  (b) Storage in the Trinidad Reservoir of flood flows originating on the Purgatoire 

River above the dam, which would otherwise spill from John Martin Reservoir. 
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  (c) Storage in Trinidad Reservoir of the winter flows of the Purgatoire River 
historically diverted for winter irrigation of project lands.  

 
 3. The maintenance of a minimum pool for enhancement of recreation and fishery values. 
 
 4. The construction of the Trinidad Dam and Reservoir with the following allocated 

capacities: 
 

  Flood Control ........................................................51,000 acre-feet 
 
   Irrigation and M&I ................................................20,000 acre-feet 
 
   Permanent fishery pool .........................................15,967 acre-feet 
 
   Joint use * .............................................................39,000 acre-feet 
 
   Total capacity ......................................................125,967 acre-feet 
   * For irrigation, M&I and sediment accumulation. 
 
 

Article II – DEFINITION OF TERMS 
 
Definition of terms as used herein: 
 

1.“Colorado State Engineer" means the Colorado State Engineer or such other 
administrative agency having jurisdiction and control over the distribution of the waters of 
the State of Colorado. 

 

 

 

 

 

2.“District” means the Purgatoire River Water Conservancy District, that entity created and 
existing under laws of the State of Colorado to contract for repayment to the United States 
of an appropriate share of the project costs allocated to the irrigation and M&I use.  The 
District shall also be the agency responsible for the regulation of irrigation and M&I water 
supplies within the District boundaries in the manner set forth therein. 

3.“District Irrigable Area” means only 19,499 acres of the contracted lands lying within the 
District Boundaries. 

4.“District Storage Right" means those rights under which the District may store water in 
the irrigation capacity for use within the District. 

5.“District Water Supply” means that water supply of the Purgatoire River subject to District 
administration for irrigation and M&I use within the District, and which may be used to 
replace evaporation and seepage from the permanent fishery pool if rights to water stored 
in the irrigation capacity are acquired by the State of Colorado, Department of Natural 
Resources, Division of Parks and Outdoor Recreation, for such purpose. 
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6.“Flood Control" means the temporary storage of flood waters at any reservoir pool level 
as necessary to alleviate flood damages through the City of Trinidad and downstream 
reaches. 

 

 

 

 

 

 

 

 

 

  

7.“Flood Control Capacity" means the 51,000 acre-feet of capacity exclusively allocated to 
flood control lying initially above m.s.l. reservoir elevation 6,229.6. 

8.“Irrigation Capacity” means the 20,000 acre-feet of reservoir capacity allocated to 
irrigation and M&I use plus the unsedimented portion of the joint use capacity, and which 
may be used to replace evaporation and seepage from the permanent fishery pool if rights 
to water stored in the irrigation capacity are acquired by the State of Colorado, 
Department of Natural Resources, Division of Parks and Outdoor Recreation, for such 
purpose. Use of the irrigation capacity to replace evaporation and seepage from the 
permanent fishery pool shall not diminish the payment of the annual construction charge 
by the District pursuant to Contract No. 7-07-70-W0095, as amended, between the District 
and the United States. 

9.“Irrigation Season" means that period of the year, as determined annually by the District, 
during which water may be beneficially applied to the District irrigable area, less those 
lands removed from irrigation, provided the irrigation season will not begin earlier than 
April 1 or end later than October 15, except as modified by the District with the consent 
of the Secretary of Interior. 

10. “Non-Irrigation Season" means that period of the year other than the irrigation season. 

11. “Operating Agency" means the U.S. Army Engineer District, Albuquerque, New Mexico, 
Corps of Engineers. 

12. “Permanent Fishery Pool" means the quantity of water stored in the Permanent Fishery 
Pool Capacity. 

13. “Permanent Fishery Pool Capacity" means the 15,967 acre-feet of reservoir capacity 
allocated to fishery and recreation. 

14. “Removed from irrigation” means District irrigable area for which the associated 
consumptive use has been changed from irrigation to another type of use by decree or 
approval of the State Engineer. 

15. “Reservoir" means the reservoir presently planned and authorized for construction on the 
Purgatoire River above the City of Trinidad, Colorado. 
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16. “Reservoir Inflow” is to be expressed in mean daily cubic feet per second of time and 
means that total flow of water entering the reservoir comprising of measured flows at the 
inflow gaging stations and other unmeasured inflows entering the reservoir, less such flow 
of water as may be acquired and imported into the Arkansas River Basin by the State of 
Colorado for filling and maintaining the permanent fishery pool. 

 

 
 

17. “Unused Sediment Capacity" means that portion of the 39,000 acre-feet of reservoir 
capacity allocated to joint use but unoccupied by sediment at any given time. 

Article III - FLOOD CONTROL 
 
Trinidad Reservoir shall be operated for flood control benefits in accordance with regulations 
prescribed by the Secretary of the Army and the following operating principles: 
 
 1. All potentially damaging flood inflows shall be temporarily detained as necessary to 

limit the flow insofar as possible to a non-damaging flow, currently estimated to be 
5,000 c.f.s., downstream from the Trinidad Reservoir. 

 
 2. All flood water stored in the flood control capacity shall be released at the maximum 

non-damaging rate insofar as practicable. 
 
 3. Any inflow, other than that stored for irrigation and M&I and permanent fishery pool 

use, temporarily retained below the bottom of the flood control capacity for flood 
control purposes, shall be released by the operating agency at such a rate, time, and 
quantity as may be ordered by the Colorado State Engineer, but within non-damaging 
flow in the channels below the reservoir. 

 
ARTICLE IV– IRRIGATION, MUNICIPAL AND INDUSTRIAL 

 
Administration of the irrigation capacity in Trinidad Reservoir and the distribution of water to 
the District irrigable area, to M&I uses within the District, and to replace evaporation and 
seepage from the permanent fishery pool if rights to water stored in the irrigation capacity are 
acquired by the State of Colorado, Department of Natural Resources, Division of Parks and 
Outdoor Recreation, for such purpose, will be made by the District in accordance with House 
Document No. 325, 84th Congress, 2d Session, and these operating principles.  Agreements, 
satisfactory to the Secretary of the Interior, shall be entered into between the District and the ditch 
companies and other owners of affected water rights to insure that these principles and the 
operation described herein shall be adopted. 
 
The principles and provisions under which the District will administer water supplies to the 
District irrigable area, to M&I uses within the District, and to replace evaporation and seepage 
from the permanent fishery pool if rights to water stored in the irrigation capacity are      
acquired by the State of Colorado, Department of Natural Resources, Division of Parks and 
Outdoor Recreation, for such purpose, are contained in the following four parts of this Article: 
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“Water Rights,” “Limits of Land and Water Use,” “District Water Supply,” and “Operation and 
Exercise of Water Rights.” 
 

A. Water Rights 
 

 

Accomplishment of the following conditions is necessary under the laws of the State 
of Colorado to provide the District with the right to regulate the flows of the 
Purgatoire River in the manner described herein: 
 
1. The water users within the District shall assign the right to the exercise of all the 

decreed direct flow water rights within the District boundaries to the District for 
administration by the District at such times and to the degree outlined in these 
principles.  The right to the exercise of the following water rights, all in Water 
District No. 19, shall be so assigned. 

Direct Flow Rights 
Water Division No. 2 

 
 

Priority 
Contracted  

Amount 
 

Number Date (cfs) Contracting User 
    
3 11/30/1861 4.00 Baca 
3 11/30/1861 2.00 Chicosa, Lujan & Northside 
5 03/20/1862 4.00 Johns Flood 
7 04/30/1862 7.00 Chilili 
8 11/15/1862 1.55 El Moro Water Users 
8 11/15/1862 2.18 El Moro 
9 01/01/1863 1.28 Johns Flood 
9 01/01/1863 4.72 Hoehne 
12 06/30/1863 0.50 Enlarged South Side 
13 01/01/1864 1.25 Johns Flood 
13 01/01/1864 3.75 R. Lacy 
15 04/10/1864 5.10 Johns Flood 
15 04/10/1864 0.80 Hoehne 
15 04/10/1864 0.847 R. Lacy 
19 06/01/1865 4.00 R. Lacy 
20 10/07/1865 7.35 Johns Flood 
20 10/07/1865 16.65 Hoehne 
21 01/01/1866 3.25 R. Lacy 
22 02/01/1866 1.34 R. Lacy 
27 05/31/1866 2.25 Johns Flood 
27 05/31/1866 0.75 R. Lacy 
40 04/30/1868 1.401 Enlarged South Side 
    

                       1 0.77 cfs abandoned, 0.63 cfs remains 
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Priority 

Contracted  
Amount 

 

Number Date (cfs) Contracting User 
    

64 04/01/1873 2.40 Johns Flood 
73 11/01/1875 6.00 Enlarged South Side 
74 02/17/1876 34.00 Enlarged South Side 
75 12/25/1876 4.00 Enlarged South Side 
77 03/11/1877 1.30 El Moro  
77 03/11/1877 2.70 El Moro Water Users 
80 04/07/1877 18.60 Enlarged South Side 
93 12/15/1882 4.00 Enlarged South Side 
95 11/04/1883 14.39 Chicosa, Lujan & Northside 
96 11/23/1883 16.84 Enlarged South Side 
98 04/30/1884 60.00 Enlarged South Side 
103 06/21/1886 14.73 Chicosa, Lujan & Northside 
104 10/21/1886 10.00 R. Lacy 
106 03/12/1887 15.00 Chicosa, Lujan & Northside 
108 02/15/1888 9.70 Enlarged South Side 
109 03/01/1888 8.00 Enlarged South Side 
145 10/20/1902 100.00 Johns Flood 
168 01/22/1908 200.00 Model 

242 ½ 06/12/1920 45.56 Chicosa, Lujan & Northside 
    

2. Waters of the Purgatoire River shall be stored by the District in the irrigation 
capacity of Trinidad Reservoir under rights created under Colorado law; said 
rights, defined as the District storage right, include: 
 
a) The Model storage right, being the right to store 20,000 acre-feet of water 

from the flows of the Purgatoire River, under reservoir priority No. 10 in 
Water District No. 19 at a rate of flow not exceeding 700 cubic feet per 
second of time under date of appropriation of January 22, 1908, as decreed by 
the District Court of Las Animas County, Colorado, on January 12,1925, 
which right shall, by appropriate statutory proceedings be transferred from the 
place of storage as originally decreed to the site of the reservoir; and 
 

b) Such other rights to store water in the reservoir as the District may lawfully 
acquire by appropriation or purchase. 
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B. Limits of Land and Water Use 
 

In order that the Trinidad Dam and Reservoir Project may provide an optimum beneficial 
use of water for irrigation, and M&I uses within the District, and to replace evaporation    
and seepage from the permanent fishery pool if rights to water stored in the irrigation 
capacity are acquired by the State of Colorado, Department of Natural Resources, Division 
of Parks and Outdoor Recreation, for such purpose, the following limitations on land and 
water use shall apply: 

 
    1.  The acreage irrigated by the District water supply shall be limited to the District 

irrigable area, less those lands removed from irrigation.  The District irrigable  
area shall be composed as nearly as practicable of the acreage identified in contracts 
with the District under individual ditches: 

 
  Picketwire  2,414.7 acres  
  Baca        319.6 acres  
  Chilili        300.0 acres 
  El Moro       176.9 acres 
  Johns Flood    2,170.7 acres 
  Model     7,028.8 acres 
  Enlarged South Side   6,299.6 acres 
  Hoehne    1,200.0 acres 
  Burns & Duncan      229.7 acres 
  Lewelling & McCormick      467.9 acres 
 
  a total of 20,607.9 contract acres. 
 

2. The District shall provide notice each year, prior to June 1, to the State of Kansas, 
the Bureau of Reclamation, and other parties making a written request, of lands 
expected to be irrigated. Such notice shall include a map and a tabulation of said 
lands, both showing tracts, their acreage and location.  Any interested party may 
conduct field inspections related to the District irrigable Area, and the District 
shall cooperate with the party in the conduct of such inspections. 

 
The District shall implement substantive procedures to verify each year that no 
more than the District Irrigable Area, less lands removed from irrigation, are 
irrigated in that year.  The District shall prepare a report each year including a 
tabulation showing tracts, acreage and location of lands irrigated in that year. The 
District shall provide the report to the State of Kansas, the Bureau of     
Reclamation, and other parties making a written request, by February 1 of the 
following year. 

 
 3.  All water deliveries to the District irrigable area, less those lands removed     

from irrigation, will be limited during the irrigation season to the irrigation 
requirements at the farm headgate as determined by the District.  Allowance for 
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canal and lateral losses on the individual ditch systems will be determined by the 
District. 

 
 4. Water deliveries may be diverted or stored for M&I or permanent fishery pool 

purposes with the following limitations: 
 
  (a) Conditions applicable to the City of Trinidad: 
 
   (1) Only water attributable to the historic consumptive use on acreage 

removed from irrigation, limited to 1,171.7 acres under the Johns 
Flood Ditch system and 373.7 acres under The Model Land & 
Irrigation Company system may be made available for M&I  
storage or permanent fishery pool storage.  Water deliveries    
shall be limited to the following volumes, which shall not include 
the volumes retained in storage for later release to maintain   
historic delayed return flow patterns to the Purgatoire River: 

 
 Maximum Monthly Water 

Deliveries  (acre-feet) 
Apr 257 

May 403 

Jun 661 

Jul 801 

Aug 725 

Sep 403 

Oct 187 

Nov - Mar 0 

Annual Total 3,276 
 
   (2) Water attributable to historic return flows associated with the 

exercise of the water rights used on the acreage removed from 
irrigation shall be released in such a manner as to maintain the 
historic return flow patterns to the Purgatoire River.  Such return 
flows, which shall include non-irrigation season return flows, 
shall be equal to at least 35 percent of the water available to 
acreage removed from irrigation.  

 
   (3) Removal of District irrigable land from irrigation to enable water 

to be diverted or stored for M&I or permanent fishery pool 
purposes shall correspondingly reduce the number of acres   
allowed to be irrigated from the District water supply.  Prior to 
April 1 each year, the City of Trinidad shall provide notice to the 
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Arkansas River Compact Administration and the State of Kansas 
of the acreage to be removed each year corresponding to the 
amount of water for the Johns Flood Ditch and the Model ditch to 
be stored in Trinidad Reservoir for that year.  The report shall 
include a map indicating the specific acreage to be removed from 
irrigation.  

 
   (4) Any Colorado state court or administrative approval of the City of 

Trinidad’s water use covered by these Operating Principles shall 
require compliance herewith. 

  
  (b) Conditions applicable to the State of Colorado, Department of Natural 

Resources, Colorado Division of Parks and Outdoor Recreation: 
 

(1) Only water attributable to the historic consumptive use on acreage 
removed from irrigation, limited to 805.46 acres under The   
Model Land and & Irrigation Company system, may be made 
available from the irrigation capacity for replacement of 
evaporation and seepage from the permanent fishery pool.  Water 
deliveries shall be limited to the following volumes, which shall    
not include the volumes retained in storage for later release to 
maintain historic delayed return flow patterns to the Purgatoire 
River: 

 
 Maximum Monthly Water  

Deliveries  (acre-feet) 
Apr 135 

May 210 

Jun 345 

Jul 420 

Aug 380 

Sep 210 

Oct 95 

Nov - Mar 0 

Annual Total 1,708 

 
   (2) Water attributable to historic return flows associated with the 

exercise of the water rights used on the acreage removed from 
irrigation shall be released in such a manner as to maintain the 
historic return flow patterns to the Purgatoire River.  Such return 
flows, which shall include non-irrigation season return flows, 
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shall be equal to at least 35 percent of the water available to   
acreage removed from irrigation.  

 
   (3) Removal of District irrigable land from irrigation to enable water 

from the irrigation capacity to be used for replacement of 
evaporation and seepage from the permanent fishery pool shall 
correspondingly reduce the number of acres allowed to be   
irrigated from the District water supply.  Prior to April 1 each 
year, the Colorado Division of Parks and Outdoor Recreation    
shall provide notice to the District, the Arkansas River Compact 
Administration and the State of Kansas of the acreage to be 
removed each year corresponding to the amount of water for the 
Model Ditch to be stored in Trinidad Reservoir for that year.  The 
report shall include a map indicating the specific acreage to be 
removed from irrigation. 

 
   (4) Any Colorado state court or administrative approval of the State   

of Colorado, Department of Natural Resources, Colorado    
Division of Parks and Outdoor Recreation water use covered by 
these Operating Principles shall require compliance herewith. 

 
 5. No water deliveries for irrigation of the District irrigable area, less those lands 

removed from irrigation, will be made during the non-irrigation season.  Water 
may be released during the non-irrigation season for M&I use or to maintain 
historic return flow patterns for lands removed from irrigation. 

 
C. District Water Supply 
 
 1. That water supply of the Purgatoire River subject to District administration for 

irrigation and M&I use within the District, and to replace evaporation and     
seepage from the permanent fishery pool if rights to water stored in the   
irrigation capacity are acquired by the State of Colorado, Department of Natural 
Resources, Division of Parks and Outdoor Recreation, for such purpose, defined   
as the District water supply, consists of: 

 
  (a) The water stored under the District storage right in the irrigation 

capacity. 
 
 (b) The stream gains to the Purgatoire River below Trinidad Dam that are 

divertible to the District irrigable area, less those lands removed from 
irrigation, for irrigation use through the District's exercise of the water 
rights listed in IV.A.1. 

 
  (c) That portion of the reservoir inflow at Trinidad Dam which is available to 

the District through the District's exercise of the water rights listed in 
IV.A.1. 



11 
Operating Principles Amended 2018 

 

 
 2. The District water supply will be allocated by the District to the ditches within 

the District to provide each acre of the District irrigable area, less those lands 
removed from irrigation, an equitable share of the District water supply after 
allowance has been made for individual ditch transportation losses, provided such 
allocation will not exceed the irrigation requirements at the farm headgate. 

 
D. Operation and Exercise of Water Rights 
 

The principles governing operation of the irrigation capacity and the District's exercise 
of the assigned direct flow water rights listed under IV.A.l. and the District storage right 
are hereinafter set forth as they apply to operations during the entire year as well as to 
operations during either the non-irrigation season or irrigation season. 

 
 1. Non-interference with Downstream Water Rights 
 
  (a) Bypasses to the river shall be made at any time during the year to satisfy 

downstream senior rights as ordered by the Colorado State Engineer to the 
extent that such demands are not met by stream gains or otherwise   
satisfied; but are limited to the extent as determined by the Colorado     
State Engineer to actually benefit such rights without unnecessary waste 
through channel losses. 

 
  (b) Reservoir inflow in excess of the amount stored under the transferred 

Model right may be detained in the reservoir at such times as John Martin 
Reservoir is reasonably expected to spill; to the extent that John Martin 
Reservoir would have spilled, such detained water shall be considered to 
have been stored under the District storage right and become part of the 
District water supply.  Such detained water which does not become a     
part of the District water supply shall be released as called for by the 
Colorado State Engineer in the amounts and at such times as he shall 
determine that such releases may be required to avoid a material depletion 
of the water of the Arkansas River as defined in Article 3 of the Arkansas 
River Compact C.R.S., 1953, 148-9-1. 

 
(c) Except as provided by paragraph (b) above, any water temporarily    

detained in the reservoir as a result of the reservoir inflow exceeding the 
design outlet capacity of the reservoir shall be released as soon as    
possible. 

 
  (d)  All releases from the reservoir as set forth in (a), (b) and (c) above, shall 

be passed down the Purgatoire River without interference by water users in 
the District irrigable area. 
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 2. District Operation, Non-Irrigation Season 
 

(a)   During the non-irrigation season the District may provide an annual 
allowance for stock watering purposes of not more than 1,200 acre feet 
measured at the headgates of Project ditches.  If the stream gains below     
the Trinidad Dam are insufficient to fulfill this allowance, water may be 
released from the reservoir at any rate within the parameters of the Water 
Control Manual as needed to efficiently satisfy stock water demands    
within the allowance.  Any water accumulated but not released for stock 
watering purposes as of April 1 shall be accounted as part of the annual 
District storage right. 

 
  (b) During the non-irrigation season, the District shall release water stored  

by the City of Trinidad as designated by the City of Trinidad for: 
 
   (1) M&I purposes; 
 
   (2) Winter return flows. 
 
  (c) During the non-irrigation season, the District shall release water 

controlled by the Colorado Division of Parks and Outdoor Recreation as 
designated by the Colorado Division of Parks and Outdoor Recreation for 
winter return flows. 

 
  (d)  During the non-irrigation season, the District will exercise the direct 

flow water rights and the District storage right only at such times and to 
the degree as necessary to assure: 

 
   (1) That the maximum possible storage of reservoir inflow is 

accrued. 
 
   (2) The stock water allowance is distributed in a manner determined 

equitable by the District. 
 
 3. District Operation - Irrigation Season 
 
  (a) During the irrigation season, except at such times as provided for in 

IV.D.3.(c) below, the District shall exercise the direct flow water rights 
and the District storage right only at such times and to the degree 
necessary to assure: 

 
(1) That stream gains to the river below Trinidad Dam which are 

divertible to the District irrigable area, less those lands removed 
from irrigation, and such reservoir inflow which is available to 
the District for irrigation and M&I use, and to replace evaporation 
and seepage from the permanent fishery pool if rights to water 
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stored in the irrigation capacity are acquired by the State of 
Colorado, Department of Natural Resources, Division of Parks and 
Outdoor Recreation, for such purpose, will be equitably allocated 
to the District irrigable area, less those lands removed from 
irrigation, as part of the District water supply. 

 
(2) That the District storage right can be fully exercised to store 

reservoir inflow in excess of that bypass to the river as may be 
required under D.1.(a) and D.3.(a) (1) above. 

 
(b) During the irrigation season, water stored in the irrigation capacity will 

be released as needed to fulfill or partially fulfill the irrigation 
requirements of the District irrigable area, less those lands removed 
from irrigation, or as designated by the City of Trinidad, made available 
for M&I purposes or the permanent fishery pool as provided in 
paragraph IV.B.4.(a) above, or as designated by the Colorado Division of 
Parks and Outdoor Recreation, used for replacement of evaporation and 
seepage from the permanent fishery pool as provided in paragraph 
IV.B.4.(b) above. 
 

(c) During the irrigation season, when the irrigation capacity is empty as 
determined by the District, the District will relinquish its exercise of the 
direct flow water right provided that if the reservoir inflow and stream 
gains below Trinidad Dam which are divertible to the District irrigable 
area, less those lands removed from irrigation, exceed the irrigation 
requirement and such excess is storable under the District storage right, 
the District will resume the exercise of the direct flow rights and exercise 
of the District storage right as in D.3.(a) (2) above. 

 
4. Evaporation and Seepage Losses  
 

  In the accounting for water in storage, evaporation and seepage losses due to     
water stored in the irrigation capacity shall be determined using the most recent 
data available by the Colorado State Engineer and the District with the 
cooperation of the operating agency. 

 
 

Article V - FISHERY AND RECREATION 
 
The permanent fishery pool shall be operated in accordance with the following principles: 
 
 1. Water for the initial filling and for replacing evaporation and seepage losses will be 

acquired by the State of Colorado without interference to the District water   
supply or without interference to usable Stateline flows, or without additional     
cost to the District or the United States for the Trinidad Project as envisioned in 
House Document No. 325.  In the specific case of the 11,467 acre-feet allocated    
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to the permanent fishery pool pursuant to the Final Environmental Assessment 
for Revision of the Water Control Manual to Allocate Excess Storage in Trinidad 
Lake, Las Animas County, Colorado, U.S. Army Corps of Engineers, dated 
September 1994, the initial filling shall only be made using waters imported into 
the Arkansas River basin from other river basins, either by direct importation or   
by exchange pursuant to the laws of Colorado.  The initial filling and the 
replacement of evaporation and seepage shall be made according to the following 
procedures: 

 
  (a) All water rights on the Purgatoire River downstream of Trinidad Reservoir 

will be satisfied during the period of any exchange; 
 
  (b) Prior to any exchange, the specific source of imported or native water, as 

limited by the Operating Principles for Trinidad Dam and Reservoir  
Project, as amended, will be verified by the Colorado State Engineer; 

 
  (c) For each acre-foot of native water stored in Trinidad Reservoir by  

exchange, the Colorado Division of Parks will deliver an acre-foot of 
identifiable imported water, or native water whose consumptive use has 
been determined by final decree of the Colorado Water Court, to the 
Arkansas River at the Las Animas gaging station; 

 
  (d) Transit losses between the source of supply for an exchange and the Las 

Animas gage will be determined and assessed by the Colorado State 
Engineer, using the "Livingston Method" or other suitable means, to   
assure that a "one for one" exchange is accomplished. 

 
The Colorado State Engineer will report and account contemporaneously and annually to the 
Arkansas River Compact Administration on the initial filling and replacement of evaporation and 
seepage in the permanent fishery pool. 
 

2. The State of Colorado, Department of Natural Resources, Colorado Division of 
Parks and Outdoor Recreation, may acquire the rights to and use water stored in 
the irrigation capacity for the purpose of permanent fishery pool so long as the 
requirements of paragraph IV.B.4.(b) above are followed. 

 
 3. In the accounting for water in storage, evaporation and seepage losses due to the 

permanent fishery pool shall be determined using the most recent data available 
by the Colorado State Engineer and the District with the cooperation of the 
operating agency. 

 
 4. There shall never be any release or transfer of water from the permanent fishery 

pool excepting by necessity of dam safety or flood emergency operations as 
determined by the Corps of Engineers, District Engineer. 
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Article VI - REVIEW AND AMENDMENT 
 
These Operating Principles may be subject to review and amendment not more than once a year  
at the request of any of the parties' signatory; provided, that at least one review shall be 
accomplished within the first 10 years following completion of the Trinidad Dam and at least      
one review shall be accomplished every 10 years thereafter.  The primary object of such reviews 
will be obtaining optimum beneficial use of water as conditions change, operating experience is 
gained, and more technical data become available. 

 
 

FIVE CONDITIONS 
 

State of Kansas 
 
1.  All inflows over established Colorado water rights (1,156.05 c.f.s.) be designated flood flows 
and released as promptly as downstream conditions permit.  The only time water so designated 
may be stored in the conservation pool will be when John Martin Reservoir does not have the 
capacity to store additional water. 
 
2.  Any subsequent amendment of the Operating Principles should be subject to review and 
approval of the same interests as provided for in the original procedure. 
 
3.  Assurances that there will be no significant increase in water use, which would result in a 
depletion of water yield to other Colorado and Kansas water users. 
 
4.  That 5 years after beginning operation of the Trinidad Reservoir for irrigation purposes, the 
Operating Principles be reviewed to determine the effect, if any, the operation has had on other 
Colorado and Kansas water users and the principles amended as necessary.  Each 10 years 
thereafter, reviews should be provided with amendments as needed. 
 
5.  All operating records be open for inspection by any qualified representative of the Arkansas 
River Compact Administration. 
 
The Bureau of Reclamation concurs fully with the "Operating Principles" as set forth above, and 
further agrees with the five conditions noted and suggested by the State of Kansas, also stated 
above. 
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APPENDIX C 
 

PROPOSED AMENDMENTS TO THE PURGATOIRE RIVER WATER CONSERVANCY 
DISTRICT OPERATING CRITERIA 

  



 Summary of Proposed PRWCD Operating Criteria Amendments 

 
 

 

a. Amend Part A. 3 “Model Account” definition to include “other District Irrigable Areas with 
the consent of the Model Land & Irrigation company pursuant to Part B (12)”; 
 

b. Amend Part A. 5 “Project Account definition to include a footnote as follows: “The Project 
Account may include subaccounts for accounting purposes to replicate historic return flow 
patterns on lands “removed from irrigation” as that term is defined in the General 
Operating Principles, consistent with these Operating Criteria.”; 
 

c. Amend Part A.10 “State Parks Account” definition to include a footnote as follows: “The 
State Parks Account may include subaccounts for accounting purposes to implement the 
Ruling and Decree of the Water Court issued in Case No. 03CW108 District Court, Water 
Division No. 2 consistent with these Operating Criteria.”; 
 

d. Amend Part B. 5c, 5d, & 5e to include the following: “subject to the requirements of the 
rulings in Case No. 86CW025, District Court, Water Division No. 2.”;  
 

e. Amend Part B.8a(1) decreasing the amount that may be transferred to the permanent fishery 
pool capacity or State Parks Account for immediate storage from “0.65” to “0.64” acres feet 
and “65” to “64” percent.; 
 

f. Amend Part B.8a to include the following:  “4)  0.01 acre-feet (1 percent) shall be 
transferred to a subaccount of the State Parks account for purposes of replacing evaporation 
from the State Parks subaccount during storage and replacing transit losses associated with 
the delivery of said delayed return flows.  Any water that is transferred to the State Parks 
subaccount that is not needed to replace such evaporative and transit losses may 
subsequently be transferred to the Permanent Fishery Pool.”; 
 

g. Amend Part B.9 to include a, b & c and delete the following text: “and except for that water 
in State Parks account as set forth in Part A.10, which has been made available for use by 
State Parks as specified in Part B.8.”, and add “(b) except for that water in the State Park 
account as set forth in Part A.10, which has been made available for use by State Parks as 
specified in Part B.8 above; and” and “(c) except for water stored for release during the 
non-irrigation season to maintain historical return flow patterns for lands “removed from 
irrigation” as that term is defined in the General Operating Principles, subject to 
compliance with the Operating Principles.”; 
 

h. Amend Part E.1 to include the following; “and water stored for release during the non-
irrigation season to maintain historical return flow patterns for lands “removed from 
irrigation” as that term is defined in the General Operating Principles, subject to 
compliance with the Operating Principles,”; 
 

i. Amend Part F by deleting “during the development period of the Trinidad Dam and 
Reservoir Project and” and “thereafter”, and replacing with “shall be”; and 
 

j. Correct other minor typographical errors, punctuation, and spacing.            
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PURGATOIRE RIVER WATER CONSERVANCY DISTRICT  
OPERATING CRITERIA 

 

 

 

 

AMENDED AND RESTATED 2018 
 
These Operating Criteria set forth in detail the criteria governing the District's administration of the 
District water supply in conformity with the general principles and provisions contained in the 
“Operating Principles - Trinidad Dam and Reservoir Project.” The District shall be responsible for 
administering the delivery of the District water supply for municipal and industrial uses, and the 
irrigation of the District irrigable area in accordance with these Operating Criteria and the above 
mentioned general Operating Principles. 
 
Agreements, satisfactory to the Secretary of the Interior, shall be entered into between the District 
and the ditch companies and other owners of affected water rights to insure that these criteria and 
the operation described herein shall be adopted. In order that the repayment ability of the District 
will not be impaired, such agreements shall include provision for differential water charges within 
the District irrigable area reflecting payment capacities by land classes and variation in benefits 
accruing to each ditch system. 
 
The details of the Operating Criteria are contained.in the following five parts: 
 

Part A – “Definitions”  
Part B – “Allocations” 
Part C – “Operations” 
Part D – “Evaporation and Seepage” 
Part E – “Exercise of Water Right” 

 
Provisions for review and amendment of these Operating Criteria are contained in the following 
part:  Part F – “Review and Amendment.” 
 
Part A - Definitions 
 
The definition of terms as used in the “Operating Principles - Trinidad Dam and Reservoir Project” 
applies in these criteria in addition to the following definitions as used herein: 
 
1. "General Operating Principles" means the current Operating Principles - 
Trinidad Dam and Reservoir Project. 

2. "Model Space Reservation" means the 6,000 acre-feet of space reserved within 
the irrigation capacity of Trinidad Reservoir for storing water, as available, for the use of 
the Model Land & Irrigation Company, the City of Trinidad, and State Parks. 

3. "Model Account" means the quantity of water in storage within the Model 
space reservation which will be used exclusively for diversion to Model lands and other 
District Irrigable Areas with the consent of the Model Land & Irrigation Company pursuant 
to Part B (12), and for municipal and industrial use by the City of Trinidad and State Parks. 

4. "Municipal and Industrial Use" (sometimes referred to as "M&I Use") means 
all municipal uses, such as, but not by way of limitation, domestic, commercial, 
manufacturing, industrial, agricultural, watering of parks and lawns and gardens, fire 
protection, generation or electric power and power generally, recreation, fish and wildlife 
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propagation, sewage treatment, street sprinkling, maintenance of adequate storage 
reserves, maintenance of the permanent fishery pool, evaporation replacement, other 
replacement, augmentation for all beneficial uses, and exchange. 

5. "Project Account" means the quantity of water in storage within the irrigation 
capacity of Trinidad Reservoir, other than that in the Model account.1 

6. "Trinidad Delayed' Return Flow Account'' means water stored in any space 
reserved  for storage by the City of Trinidad and dedicated for delayed return flows that 
the City of Trinidad is obligated to release. The Trinidad delayed return flow account 
may be used and may carry over storage from year to year but may not be used so as to 
impair the District water supply in subsequent years as stated in the contract between the 
City of Trinidad and the District dated April 20, 1966, and as interpreted and agreed to in 
the stipulation entered into in Case No. 86CW39, District Court, Water Division No. 2, 
State of Colorado. 

7. "Trinidad Storage Account" means water stored in any space reserved for 
storage by the City of Trinidad, including storage available to the City of Trinidad pursuant 
to the provisions of an agreement dated April 20, 1966 between the City of Trinidad and 
the District. The Trinidad storage account may carryover storage from year to year and 
may be used to store transmountain water, but may not be used so as to impair the District 
water supply in subsequent years as stated in the contract between Trinidad and the District 
dated April 20, 1966 and as interpreted and agreed to in the stipulations between Trinidad 
and the District, entered into in Case No. 86CW39, District Court, Water Division No. 2, 
State of Colorado. 

8. "Transferred Model Right" means the Model storage right of 1908 which has 
been transferred from its original site and owner to Trinidad Reservoir and the District and 
made part of the District storage right. 

9. "State Parks" means the State of Colorado, Department of Natural Resources, 
Division of Parks and Outdoor Recreation. 

10. "State Parks Account" means water stored in any space reserved or leased for 
storage by State Parks and dedicated for delayed return flows that State Parks is obligated 
to release and for carry-over of State Parks' portion of consumable water credits from the 
change of the water rights of the Model Land & Irrigation Company and for replacement 
of evaporation and seepage from the permanent fishery pool. The State Parks account 
may not be used so as to impair the District water supply in subsequent years.2

 

 

 

 

 

 

 
 

                                                 
1 The Project Account may include subaccounts for accounting purposes to replicate 
historic return flows patterns on lands “removed from irrigation” as that term is defined in 
the General Operating Principles, consistent with these Operating Criteria. 
 
2 The State Parks Account may include subaccounts for accounting purposes to implement 
the Ruling and Decree of the Water Court issued in Case No. 03CW108 District Court, 
Water Division No. 2 consistent with these Operating Criteria. 
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Part B - Allocations 
 
As set forth in Article IV of the General Operating Principles, an allocation will be made 
to provide each acre of the District irrigable area an equitable share of the District water 
supply, provided such allocation will not exceed the irrigation requirement at the farm 
headgate. The following details shall apply to the allocation: 
 

1. In advance of the irrigation season the District shall determine the reasonable 
minimum District water supply expected to be available for allocation for the following 
irrigation season.  This determination shall be based on the water currently in storage, 
plus the reasonable minimum reservoir inflow and stream gains below Trinidad Dam 
which are forecasted to be available to the District during the irrigation season, less the 
reservoir evaporation chargeable to the irrigation capacity and less that quantity reserved 
for the Model Land & Irrigation Company as provided for in Part B.l(a) below and less 
that quantity in storage in the Trinidad storage account, and less any remaining water 
stored in the Trinidad delayed return flow account, and less that quantity in storage in 
the State Parks account. 

(a) In advance of the irrigation season the District shall reserve for the use 
of the Model Land & Irrigation Company (including the water conveyed and 
allocated to the City of Trinidad pursuant to an agreement between the City of 
Trinidad and the Model Land & Irrigation Company sometimes known as the 
"Separation Agreement" recorded at Instrument No. 200000649212 in the real 
estate records of Las Animas County  hereinafter "the Trinidad Model Account 
Water" and the water in the Model Account changed for use by State Parks in 
Case No. 03CW108 hereinafter the "State Parks Model Account Water") a 
maximum of 1,200 acre-feet of that water presently in storage credited to the 
Model account and that which will be credited during the following irrigation 
season to the Model account in the manner hereafter set forth in "Part C - 
Operations." 

2. In advance of the irrigation season, the District shall make the initial allotment 
based on the reasonable minimum District water supply expected to be available for 
allocation as determined in Part B.1 above. 

3. The allotment shall be expressed as the total volume of water in acre-feet 
available at the river for the lands lying under each of the ditch systems so as to provide, 
with an allowance for the canal and lateral losses of the individual ditch systems, each acre 
of the District irrigable area an equitable share at the farm headgate except as set forth in 
Part B.5(e) below. 

4. For each acre of the District irrigable area which is to be withdrawn from 
irrigation pursuant to a change of water right, an amount of water shall be allocated-on the 
same basis as other irrigable area within the District, except the Hoehne Ditch. 
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5. The initial allotment shall be made in the following manner: 
 

 

 

 

 

 

 

(a) That part of the expected reasonable minimum District water supply that 
consists of stream gains below Trinidad Dam, which are divertible to the District 
irrigable area and reservoir inflow available for irrigation and M&I use shall 
be equitably allocated as part of the initial allotment to each acre of the District 
irrigable area. 

(b) The water presently in storage credited to the Model account and the 
reasonable minimum expected to be credited to the Model account during the 
following irrigation season, exclusive of that reserved under Part B.l(a) above, 
shall be allocated as part of the initial allotment to the acreage of the Model Land 
& Irrigation Company, but limited to the extent that such allotment plus the 
allocation made under Part B.5(a) above, will not exceed irrigation requirements. 

(c) The water presently in storage credited to the Project account and the 
reasonable minimum expected to be credited to the Project account during the 
following irrigation season, other than water in Trinidad storage account, the 
Trinidad delayed return flow account, and State Parks account from previous 
seasons, shall be allocated as part of the initial allotment to each acre of the 
District irrigable area other than those of the Model Land & Irrigation Company 
so that each acre receives an allotment equivalent to that of the acre age of the 
Model Land & Irrigation Company, subject to the requirements of the rulings in 
Case No. 86CW025, District Court, Water Division No. 2. 

(d) The Project account, other than that in Trinidad storage account, the 
Trinidad delayed return flow account, and State Parks account from previous 
seasons, not allocated under Part B.5(c) above shall be equitably allocated as part 
of the initial allotment to each acre of the District irrigable area, subject to the 
requirements of the rulings in Case No. 86CW025, District Court, Water Division 
No. 2. 

(e) If the Project account is insufficient to furnish an allotment equivalent to 
that allocated from the Model account as in Part B.5(b) above, then the initial 
allotment to the acreage of the Model Land & Irrigation Company will exceed 
the initial allotment to the other acres of the District irrigable area, subject to 
the requirements of the rulings in Case No. 86CW025, District Court, Water 
Division No. 2. 

6. If, as the irrigation season advances, more water than expected becomes 
available as the District water supply, an additional allotment will be added to the existing 
allotment according to the provisions in Part B.5 above. 

7. Water allocated under Parts B.5 and B.6 from the District water supply to 
acreage historically irrigated by water rights owned or controlled by the City of Trinidad 
(not including the 500 acre-feet of Model Storage Account water conveyed to the City of 
Trinidad pursuant to paragraph 2(c) of the Separation Agreement and up to 1,200 acre feet 
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of "Emergency Drought Water" pursuant to paragraph 8(b) of the Separation Agreement) 
shall be made available for use by the City of Trinidad or its designees only when the ditch 
company which historically delivered water to acreage historically irrigated is calling for 
its allocation, and as follows: 
 

 

 

 

 

 

 

 

 

 

(a) For each acre-foot of water allocated to the John Flood Ditch and Model 
Ditch and removed from irrigation by the City of Trinidad: 

1) 0.65 acre-feet (65%) may be transferred to the Trinidad storage 
account in Trinidad Reservoir for immediate application or storage and 
subsequent application. 

2) 0.25 acre-feet (25%) shall be delivered to the John Flood Ditch 
river headgate (the same as the Model Ditch headgate) and returned to or 
left in the Purgatoire River to maintain the historic return flow patterns to 
the Purgatoire River during the irrigation season. 

3) 0.10 acre-feet (10%) shall be retained in a separate account in the 
Trinidad delayed return flow account for later release, at constant flow 
unless there is a determination by the Colorado State Engineer to release 
water at some other rate for efficiency of use to maintain non-irrigation 
season delayed return flow patterns to the Purgatoire River. 

(b) Water allocated to acreage other than that removed from irrigation shall 
be released or made available for direct diversion and use by assignees and lessees 
of the City of Trinidad for irrigation of District irrigable acreage in accordance 
with these criteria and the operating principles. 

8. State Parks may only request use of the State Parks Model Account Water with 
timely notice to the Model Land & Irrigation Company and the District. Water allocated 
under Parts B.5 and B.6 from the District water supply to acreage historically irrigated by 
the Model Land & Irrigation Company and now owned or controlled by State Parks shall 
be made available for use by State Parks or its designees only when the Model Land & 
Irrigation Company is calling for its allocation,  and as follows: 

(a) For each acre-foot of water allocated to the Model Ditch at the farm 
headgate and removed from irrigation by State Parks: 

1) 0.64 acre-feet (64%) may be transferred to the permanent fishery 
pool capacity or State Parks Account for immediate storage.   

2) 0.25 acre-feet (25%) shall be delivered to the Model Ditch river 
headgate and returned to or left in the Purgatoire River to maintain the 
historic return flow patterns to the Purgatoire River during the irrigation 
season. 

3) 0.10 acre-feet (10%) shall be retained in a separate sub-account 
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within the State Parks account for later release, at constant flow unless 
there is a determination by the office of the  Colorado State Engineer to 
release water at some other rate for efficiency of use, to maintain non-
irrigation season delayed return flow  patterns  to the Purgatoire River. 

 

 

 

 

 

 
 

4) 0.01 acre-feet (1%) shall be transferred to a subaccount of the State 
Parks account for purposes of replacing evaporation from the State Parks 
subaccount during storage and replacing transit losses associated with the 
delivery of said delayed return flows.  Any water that is transferred to the 
State Parks subaccount that is not needed to replace such evaporative and 
transit losses may subsequently be transferred to the Permanent Fishery 
Pool. 

9. Any part of an allotment that remains unused at the end of the irrigation season 
shall revert to the account from which it was allocated:  
(a) except for that water in the Trinidad storage account and the Trinidad delayed 

return flow account as set forth in Parts A.6 and A.7 .which has been made 
available for use by the City of Trinidad or its designees as specified in Part B.7 
above; and  

(b) except for that water in the State Parks account as set forth in Part A.10 which 
has been· made available for use by State Parks as specified in Part B.8 above; 
and  

(c) except for water stored for release during the non-irrigation season to maintain 
historical return flow patterns for lands “removed from irrigation” as that term is 
defined in the General Operating Principles, subject to compliance with the 
Operating Principles. 

10. Each ditch will be responsible for administering and maintaining records of 
District allocations to the owners of lands or water rights under that ditch so as to assure 
proper scheduling and delivery of each user's allotment. 

11. Any future increase in transportation efficiencies derived from improved 
facilities shall accrue to the benefit of those responsible for the improvement of facilities 
to the extent such water will still be used beneficially and in accordance with the Operating 
Principles. 

12. Nothing herein shall be construed to prevent rental of part or all of an allocation 
from one portion of the District irrigable area to another. 

Part C - Operations 
 
The water stored in the irrigation capacity will be credited to two accounts, the Model 
account and the Project account. The Trinidad storage account, the Trinidad delayed 
return flow account, and the State Parks account will be sub-accounts of the Project 
account. The following criteria apply to the operation of these two accounts. 
 
I. General Provisions 
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(a) Water credited to the Model account shall be stored only in the Model 
space reservation. Water shall be stored in the Model space reservation under 
the transferred Model right in the manner set forth in Parts C.2(a) and C.2(b) 
below. 

(b) Water credited to the Trinidad storage account and the Trinidad 
delayed return flow account shall be stored in the manner set forth in Part 
B.7(a). The City of Trinidad may also store transmountain water or other storage 
water rights which the City of Trinidad may lawfully deliver to Trinidad 
Reservoir for its use in the Trinidad storage account. 

(c) Water credited to the State Parks account shall be stored in the manner 
set forth in Part B.8(a). State Parks may also store transmountain water or other 
storage water rights, which State Parks may lawfully deliver to Trinidad 
Reservoir for its use in the State Parks account or the permanent fishery pool 
capacity. 

(d) Water credited to the Project account may be stored in any of the 
irrigation capacity not occupied by the Model account so long as such storage 
does not interfere with the crediting of water to the Model account. 

(e) The cumulative total of water credited to the Model account shall be 
limited to 6,000 acre-feet in any one year period beginning at the end of the 
irrigation season and the maximum quantity in the Model account, including 
holdover storage, shall be limited to 6,000 acre-feet at any time. 

(f) That quantity reserved for the use of the Model Land & Irrigation 
Company (including the Trinidad Model Account Water and the State Parks 
Model Account Water) under Part B.l(a) shall be retained in the Model account 
until the Project account is determined empty by the District, at which time it 
will become available for the use by the Model Land & Irrigation Company, the 
City of Trinidad, and State Parks within the District. Such water may be used 
by the City of Trinidad and State Parks for M&I uses, but it may not be 
transferred to the Trinidad storage account or the permanent fishery pool; if 
not used, such water will be retained in the Model account. Such water may be 
used by the City of Trinidad and State Parks for only one use and may not be 
successively used nor the return flow therefrom reused. 
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2. Manner of Crediting 
 

 

 

 

 

 

 

 

 

(a) Storing during the non-irrigation season 

1) Reservoir inflow stored under the transferred Model right during 
the non-irrigation season will be credited one-third to the Model 
account, and two-thirds to the Project account until the limitations 
defined in Part C.l(e) above are reached, after which all reservoir inflow 
storable under the transferred Model right will be credited to the 
Project account. 

2) All reservoir inflow storable in the unused sediment capacity 
during the non-irrigation season shall be stored and credited to the 
Project account. 

(b) Storing during the irrigation season 

1) Of the first 300 cubic feet per second of reservoir inflow, that 
portion not required for the current actual irrigation requirements shall be 
stored and credited to the Project account. 

2) During the irrigation season, inflow to the reservoir in excess of 
a daily mean of 300 cubic feet per second of time or current actual 
irrigation requirements, whichever is greater, shall be stored in the Model 
account until filled; thereafter, such excess shall be stored in the Project 
account until filled, at which time any excess may be utilized under 
Model direct-flow rights and John Flood rights up to a total of 323.63 
cubic feet per second. 

3) All reservoir inflow storable in the unused sediment capacity 
during the irrigation season shall be stored and credited to the Project 
account. 

 
3. Manner of Release When the reservoir inflow and stream gains below 
Trinidad Dam which are divertible to the District irrigable area are insufficient to meet 
District irrigation requirements, releases will be made from the irrigation capacity within 
allotments to augment the available direct-flow supplies. These releases will be made as 
part of the allocated District water supply from the two accounts and three sub-accounts 
as follows: 
 

(a) Such releases for land, other than lands of the Model Land & Irrigation 
Company, shall be charged to the Project account. 

(b) When the Model account is over 1,200 acre-feet such releases 
attributable to lands of the Model Land & Irrigation Company shall be charged 
to the Model account. 

(c) When the Model account is 1,200 acre-feet or less such releases 
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attributable to lands of the Model Land & Irrigation Company shall be charged 
to the Project account. 
 

 

 

 

 

 
 

 

 

 

(d) The 1,200 acre-feet maximum reserved for the use of the Model Land & 
Irrigation Company (including the Trinidad Model Account Water and the State 
Parks Model Account Water) under Part B.l(a) shall be released or made available 
at the request of the Model water users, the City of Trinidad, or State Parks after 
the Project account is determined empty by the District. 

(e) Releases from the Trinidad storage account shall be made upon the 
request of the City of Trinidad. 

(f) Releases from the Trinidad delayed return flow account shall be made 
as set forth in Part B.7(a)3 above. 

(g) Releases from the State Parks account shall be made as set forth in Part 
B.8(a)3 above. 

4. The daily deliveries of the District water supply will largely be governed by the 
requests by the ditches, the City of Trinidad, or State Parks to receive water remaining in 
their allotments for their irrigation or M&I uses. However, the District shall reserve the 
right to maintain a schedule of diversions when necessary to reduce transportation losses 
and to facilitate irrigation practices. 

Part D - Evaporation and Seepage Losses 
 
As provided in the Operating Principles, the evaporation and seepage losses to water 
stored in the irrigation capacity or the permanent fishery pool capacity shall be 
determined using the most recent data available by the Colorado State Engineer and the 
District with the cooperation of the operating agency. The following criteria are necessary 
to accomplish the accounting of water stored in the reservoir. 
 
1. Evaporation Losses 

(a) The evaporation loss to be charged against the irrigation capacity shall 
be determined as the evaporation from the water surface area that would occur if 
the water stored under the District storage right for irrigation and M&I uses 
were the only water stored in Trinidad Reservoir. 

(b) The evaporation loss to be charged against the permanent fishery pool 
shall be determined as the increase in evaporation occurring as a result of the 
increase in reservoir water surface area occasioned by the addition of the 
permanent fishery pool to water stored within the irrigation capacity. 

2. Seepage Losses The proportion of the reservoir seepage loss resulting from 
water stored in the irrigation capacity or the permanent fishery pool capacity shall be 
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the proportion of water stored in that capacity to the total water stored in the reservoir. 
 

 

 

 

 
 

 

(a) The proportion of reservoir seepage loss resulting from water stored in 
the irrigation capacity shall be charged against the District water supply. 

(b) The proportion of reservoir seepage loss resulting from the permanent 
fishery pool shall be charged against the District water supply to the extent it 
is divertible in a manner consistent  with the Operating Criteria for irrigation or 
stock water use, except that if there is no District water supply available such 
reservoir seepage will be replaced by reservoir inflow. 

If the reservoir inflow is insufficient for making such replacement, the 
deficit will be charged against a future District water supply. 

(c) The proportion of reservoir seepage loss resulting from the permanent 
fishery pool not divertible in a manner consistent with the operating criteria for 
irrigation or stock water use shall be charged against the permanent fishery pool. 

Part E - Exercise of Water Rights 
 
As provided in Article IV of the Operating Principles, the District may not exercise any of the 
direct flow water rights when the irrigation capacity is determined to be empty by the District. 
When the irrigation capacity is determined to be empty, the reservoir inflow and stream gains 
below Trinidad Dam which are divertible to the District irrigable area may be diverted by the water 
right owners exercising their rights in priority and the Model Land & Irrigation Company, the City of 
Trinidad, and State Parks may use the quantity of water reserved under Part B.l(a), provided no 
diversion be made in excess of the irrigation requirement for any portion of the District irrigable 
area. These Operating Criteria do not otherwise apply when the water right owners are exercising 
their rights in priority. Whenever reservoir inflow and stream gains below Trinidad Dam which are 
divertible to the District irrigable area should thereafter exceed such requirements, the District 
shall resume exercise of the direct flow water rights and shall store the excess under the District 
storage right. 
 
The following details shall apply in determining when the irrigation capacity is empty. 
 
1. The District shall declare in writing to the Colorado State Engineer, State 
Parks, the operating agency, and the District water users, the date, ten days in advance, 
on which the irrigation capacity will be considered empty and diversion by priority 
appropriation begin. Such data shall be based on the date the irrigation capacity, less that 
quantity reserved to the Model Land & Irrigation Company, the Trinidad storage 
account, the Trinidad delayed return flow account, the State Parks account, and water 
stored for release during the non-irrigation season to maintain historical return flow 
patterns for lands “removed from irrigation” as that term is defined in the General 
Operating Principles, subject to compliance with the Operating Principles, would be drawn 
down to less than one day's run of water if used to fully satisfy the current irrigation 
requirement of the District irrigable area. 

2. The manner in which the ditches request delivery of their allotment shall not 
affect the declared date. 



 

Appendix C 
 

 

 

 
 

  

3. The declared date may be adjusted to compensate for changing water supply 
conditions. Notice of such adjustment shall be given by the District to the parties listed in 
Part E.1 above by whatever means the District shall find most likely to convey such notice 
to said parties in relation to the circumstances of such adjustment. 

4. The date the irrigation capacity is determined to be empty shall also be the date 
the Project account is considered empty and the District water supply considered 
consumed. 

Part F - Review and Amendment 
 
These operating criteria may be subject to review by the District and the Bureau of Reclamation 
once each year and shall be subject to at least one review every 10 years.  The object of such 
reviews will be amending these criteria to obtain the optimum beneficial use of water as conditions 
change, operating experience is gained, and more technical data become available. 
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APPENDIX D 
ARKANSAS RIVER COMPACT ADMINISTRATION RESOLUTIONS 
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2017 CDWR APPROVAL OF PRWCD’S IRRIGATION IMPROVEMENT RULES 
COMPLIANCE PLAN
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APPENDIX F 
PRIME SOILS WITHIN THE PRWCD BOUNDARIES 

 
BaC  Baca silt loam, 0 to 3 % slopes 
BnA Baca silt clay, 0 to 2 % slopes 
BwA Bloom silty clay loam, 0 to 2 % slopes, occasionally flooded   
CpA Calemore clay loam, 0 to 2 % slopes 
CpB  Calemore silt loam, 0 to 3 % slopes 
CpC  Capulim loam, 1 to 6 % slopes 
FcB Wapiti clay loam, 0 to 3 % slopes 
FcC  Fort loam, 1 to 5 % slopes, cool   
FtC  Olnest loam, 1 to 6 % slope 
Hn Hoehne fine sandy loam, 0 to 2 % slopes, occasionally flooded 
HvA Haversid silt loam, 0 to 3 % slopes 
MaB Mauricanyon loam, 0 to 3 % slopes, warm 
MaW Mauricanyon clay loam, 0 to 2 % slopes, wet 
MnA Manzanst silty clay loam, 0 to 1 % slopes 
MnW Aquic Haplustalfs, 0 to 3 % slopes 
MoB  Mauricanyon loam, 0 to 2 % slopes 
MtB Manzanst silty clay loam, cool, 0 to 2 % slopes 
RcA Raku silty clay loam, 0 to 1 % slopes 
TnA Trementina silty clay loam, 0 to 2 % slopes, cool 
TnB  Trementina slit loam, 0 to 1 % slope, dry 
WK Wiley-Kandrix complex, 1 to 6 % slopes, cool 
WrB Wilid silty clay loam, 1 to 3 % slopes 
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2004 ENVIRONMENTAL ASSESSMENT  

AND  
FINDING OF NO SIGNIFICANT IMPACT
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ACRONYMS 

af acre-feet 
APE Area of Potential EffectS 
ARCA Arkansas River Compact Administration 
City City of Trinidad 
cfs cubic feet/second 
CDOW Colorado Division of Wildlife 
Compact Arkansas River Compact 
Corps Army Corps of Engineers 
District ~urgatoire River Water Conservancy District 
EA environmental assessment 
EIS environmental impact statement 
ESA Endangered Species Act 
FONSI Finding of No Significant Impact . 
FWS United States Fish and Wildlife Service 
M&I municipal and industrial 
mgd million gallons per day 
MLIC Model Land and Irrigation Company 
NEPA National Environmental Policy Act 
NRCS Natural Resource Conservation Service 
Operating Criteria Operating Criteria for the Trinidad Dam and ·Reservoir Project 
Operating Principles Operati_ng Principles for the Trinidad Dam and Reservoir Project 
Reclamation Bureau of Reclamation 
SHPO State Historic Preservation Officer 
State State of Colorado Division of Parks and Outdoor Recreation 
USGS United States Geological Survey 



/ 

Contents 

Chapter 1: Purpose and Need 
Purpose and Need ........................................................... 1 
Background .................... . ........................................... 2 
Issues ................................................... .' ..... · ........... 4· 

Chapter 2: Alternatives · . . 
Amendment Alternative (Proposed Actioaj ............... . ....................... 6 
No Action ........ · ........ · ......... ; .......... -. . . ; ........................ 7 

Chapter 3: Environment and Environmental Consequences 
Summary of Impacts ......... ~ ...................... ............. .............. 8 
Hydrology .......... ·· ......................................... : ............. 11 
Prime Fann lands· .......... · ........................ . ........................ 18 
Arkansas River Compact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Threatened and Endangered Species ..................... ,. ...................... 20 
Species of Concern . ......... . ........................................ . ..... 25 · 
Recreation ................. . ............................................... 26 
Social and Economic Environment ............................................. 29 
Cultural Resources ....... . ............... ......................... · .......... 30 

Chapter 4: .Consultation and Coordination 
Scoping .................. _. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 
Cooperating Agency ........................................................ 31 
Key Contacts and Consultations ............................................... 32 

Bibliography ........................ .' .................. : ...................... 33 

Appendix A: Modeling of Stock Water Alternatives 

Appendix B: Scoping Letter and Mailing List 
Scoping Letter 
Mailing List 

Appendix C: Comment Letters 
State of Kansas 
Purgatoire River Water Conservancy District 
State of Colorado 



Appendix D: Endangered Species Act Consultation 
Species List Request 
Fish and Wildlife Service Species Li~t Concurrence 
Biological Assessment 
Fisl:i and Wildlife Service Biological Assessment Concurrence 

ll 

, .. 



p. ·'- 4 
I 

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 amendmC?nts 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 a11ow for this were approved in 1998) 

• 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. pennanent fishery pool) (through approval of amendments to the Operating Principles 
adopted by ARCA in 2003 and potential amendments to the Operating Criteria) 

• 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 Operating Principles adopted 
by ARCA in 2003 ). 

The Operating·Principles are a set of principles for operating the Trinidad Darn 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 
governor 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 Natio:i:ial Environmental Policy Act 
(NEPA), could lead to a FONS I (Finding of No Significant Impacts) if environmental effects of the 
proposed action arc; found to be insignificant, or to an EIS (environment((ll impact 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 brief 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 recreatjon 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 District, however these releases cannot exceed 5 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 wat~ releases. Consequentl;y, .the transit losses and evaporation of these releases a~e 
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. · 

BACKGROUND . 

Trinidad Dam and Reservoir are located on the upper Purgatoire River, a tributary of the Arkansas River, 
about 2.75 miles upstream and southwest of the City of Trinidad in south central Colorado (see Location 
Map). This p~oject was authorized under the 1958 Flood Control Act for .the purposes of flood control, 
irrigation and recreatipn. The Corps completed construction of the dam and began filling the reservoir in 
197~ . 

The Corps owns and operates the reservoir, with responsibility for flood control and recreation. 
Reclamation is responsible for administering 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 
:recreation at the reservoir. Water rights are administered by the State of Colorado. 

The District manages water deliveries made from the irrigation capacity of Trinidad Reservoir. They 
operate within defined boundaries in the basin and contract with entities that use water from the irrigation 
capacity. 

The repayment contract between Reclamation and the District outlines the roles, responsibi-lities and 
provisions for management of the irrigation capacity by the District. The repayment contract specifies 
that management of the irrigatio~ capacity will be in compliance with the Operating Principles and 
Operating Criteria. The repayment contract between Reclamation and the District anticipated the City's 
use of the irrigation capacity for M&I purposes, however the original Operating Principles and Operating 
Criteria only provided for irrigation uses. hi 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 Cri·teria do not allow management of the 
irrigation capacity for replacement of the evaporation and seepage losses from the recreation pool. 
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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 changed 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 sp~ce in Trinidad Reservoir. in 

. anticipation of future water needs, the City has acquired irrigation water rights to fill the majority (up to 
2,800 af). of their reserve~ storage space. The City is expected to continue to grow in population based on 
both the State of Colorado's (2003) and the City's (Black and Veatch 2001) projectiO!JS. 

1998 OPERATING PRINCIPLES AMENDMENT 
In 1998, Reclamation executed amended Operating Pzjnciples 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 undet its rights from irrigation use and makes 
it available for municipal and industrial use, Reclamation will complete appropriate NEPA ·compliance. 
On April .I 1, 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 rights 
owned by the City to M&I use. It is Reclamation's understanding that the City has current and near term 
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 Principles, Reclamation is aiialyzing the City's change of water use fyom irrigation to 
municipal use. 

The no action alternative considered in this analysis will consist of the pre-1998 version of'the Operating 
Principles. Use of the pre-1998 version is necessary to adequately analyze all of the proposed 
amendments, including the 1998 M&I changes for which NEPA compliance has not yet been completed. 

ISSUES 

The following issues have been identified through public comments and Reclamation's internal scoping 
regarding the proposed act~on. · 

• Effects on ¢e flows (?f the Purgatoire River and its tribut~es downstream of Trinidad Reservoir; 

• Changes in Arkansas River flows below its junctiqn with the Purgatoire River; 

• Changes in Trinidad Reservoir surf~ce elevation and storage levels; 

• Effects on recreation at Trinidad Reservoir, . · 

• Effects of changing water used for irrigation purposes to M&I, especially on agriculture economies, 
prime farmlands, and City of Trinidad development; · 

• Effects on local socioeconomics; 

• Effects of the proposed stock watering changes on the l1vestock ind~stry; 

• Compliance with the Arkansas River Compact; 
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• Impacts on Federally-listed tlrreatened and endangered species; 

•· lmpac~ ~n 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 ·Critena-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, R:eclamation would execute amended Operating Principles and Operating 
Criteria to allow for changes in irrigation capacity storage and releases from the reservoir for M&l, 
recreati.on, 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 permit 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&l 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 
of 2,802 af. Water attributable to the historic return flows ~ssociated with the acquired water rights will 
be released in a manner that mainU!,ins 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. 

Recreation/Permanent Fishery 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 ~d 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 
del_ivery 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 pon_ds. 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 inforrnatio~ 
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provided by the District, the releases are most likely to involve three periods of releases during the rion~ 
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 ame;nded to provide for 
M&I, recreation pool evaporation and seepage losses, and changes in stock watetjng. 
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CHAPTER THREE 

Affected Environment and. Environmental 
Consequences 

Chapter 3 describes hydrology, prime farmlands, Arkansas River Compact, threatened and endangered 
species, recreation, economic and social environment, and cultural resources of the Trinidad Resezyoir, 
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. 

Resource No Action Alternative Amendment Alternative 

Hydrology 
• Trinidad 

Reservoir 
M&I. The City's iohn Flood and MLIC water 
continued to be used primarily for agricultural 
irrigation - no change from current use. 

Recreation Pool. Recreation pool expected to 
drop several thousand af between exchanges to 
replenish )he 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 afallowable 
for stockwatering is expected to be unused. The 

M-&J. Only a small portion of the City's Trinidad 
water rights are expected to be used initially. 
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 
s1ockwa1enng is expected 10 be used. Because the 
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Table 3.1 Summary of Environmental Effects. 

Resource No Action Alternative Amendment Alternative 

unused portion would _remain in the reservoir's reduced reservoir volume after releases results in 
irrigation capacity. less evaporation, over time the effects of the 

releases on reservoir content decrease. 

• Purgatoire M&L No chan_ge in river flows from historic M&J. No impact to the Purgatoire River below 
River conditions arc expected. the Hoehn~ headgatc ( 13 miles be)pw Trinidad 

Dam). The following river changes are expected 
- between the-dam and Hoehne headgate: 

. Release of historic agricultural rc;tum 
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&I 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&l water use. is not expected to result 
in additional return flows; the City is 
expected to re-use water to extinction. 

Recreation Pool. The State is expected to Recreation Pool. No affect on the Purgatoire 
. conduct exchang~ every few years to replace River below Hoehne headgate. The following 
evaporation and seepage losses. When exchanges effects upstream of Hoehne headgate are expected: 
occur, Purgatoire River water will be diverted and . Release of historic agricultural return 
stored in the recreation pool. During diversion flows from Trinidad Reservoir will 
(most likely mid-April to mid-June), flows will be result in higher river flows between the 
reduced in the Purgatoire River below Trinidad dam and Hoehne headgate during the 
Dam non-irrigation season. 

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

Stockwater. Some· diversion of stockwater and Stockwater. Releases of approximately 70 cfs for 
gains to the river is expected to occur; gains ~ot 9 days would be released from the reservoir during 
diverted will remain in the river. 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. 

. Arkansas Exchanges by the State will result in temporarily The Amendment Alternative is not expected to 
River reduced Purgatoire River flows into the Arkansas result in any impact to the Arkansas River. 

River. Exchange water will increase flows in the 
Arkansas River above the confluence with the 
Purgatoire River. No affect to the Arkansas 
below- the confluence with the Puriratoire River. 

Prime Farmlands All prime farmlands within MLIC would remain Initially, the City is only expected to dry-up 373.7 
av.ailable for irrigated cultivation. The MLIC ha.$ acres of the I ,321.7 total acres to be dried-up once 
a total of 6,177 acres; a substantial portion has full M&I use ofTnmdad water occurs. 
been determined to be prime farmland. However, Approximately 247.7 of the 373.7 are classified by 
MLIC is considered to be a "water short" NRCS as "prime farmland when irrigated". Of the 
1rrigator, i.e. they have insufficient water to 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 Amendment Alternative 

adequately irrigate all of the farmland they.are State's water purchase, approximately 458 acres 
permitted to irrigate. As.a result, a portion of the arc considered "prime fannland when inigated". 
MLIC is not inigatcd each.year, which most 

"likclv includes orimc farmlands. 
Arkansas River Because any exchanges conducted by the State are Tlic Amendment Altc:;mative is not expected to 
Compact expected to leave the Arkansas River whole below result in any hydrologic changes to the Purgatoirc 

. . the confluence with.the Purgatoire River, the No River below the District or any changes to the 
Action Alternative is not expected to cause Arkansas River. Consequently, no material . 1J1aterial depletions at the state line. depletions at the state line are expected as a result . 

of this alternative. 
Threatened & 
Endangered 
Species . Bald Eagles No effect - Arkansas River flow changes due to Not likely to adversely effect - winter historic 

cxch:inges arc outside of winter roosting season. return flow releases from Trinidad Reservoir have .. 
Arkansas River only effected between Lake the potential to enhance aquaiic, wetland, and 
Meredith and confluence with Purgatoirc River - riparian habitat between the reservoir and Hoehne 
no nesting bald eagles known in this reach of the headgate which may benefit wintering bald eagles. 
Arkansas. 

Not likely to adversely effect - Potential changes · No effect - not known to nest along the·Purgatoire • Piping . 
Plover in hydrology due to exchanges would not have · River and Arkansas River flows will not be 

measurable adverse effects because they would be altered. 
brief events that are highly intermittent and would · 
occur when flows are already naturally ·high, the 
spring runoff season . .. 
No effect - there are no known populations of No effect....: not known to nest along the Purgatoirc • Interior· 
interior least tern on the effected portions of the River and Arkansas River flows will not be Least Tern 
Arkan~as and Purgatoirc rivers. altered. 

. No effect - environmental effects under no action No effect - there have bc~n no confirmed Black-footed 
are expected to be limited to .stream channels, sightings of the species in Colorado since 1946, Ferret 
outside of habitat for the species. therefore it is unlikely they would inhabit any 

restored grasslands within the District. 

. Not likely to adversely effect - minor additional No effect - species is not found in the Purgatoire Arkansas 
-flow during the runoff season would not affect R,iver basin and Arkansas River flows will not be Darter 
habitat requirements of the darter. altered. 

No effect - environmental effects under no action No effect - only known populations are well • Lesser 
are expected to be limited to stream channels, outside of the action area · Prairie-
outside ofhabitat for .the species. chicken 

Recreation Each successive year after an exchange, no action The State 's purchase of water rights to be 
will contribute progressively less iowards dedicated to replacing recreation pool losses and 
achieving the State ' s desire for a reservoir surface -the City's storage of M&I water would result in 
area of 700 to 1,000 acres, because evaporation higher and more stable average minimum 
and seepage won ' t be replaced until another reservoir levels. This will help keep the reservoir 
exchange occurs. surface area at or near the State' s desired level 

longer during the year, 1µ1d especially during 
historically low reservoir volume periods such as 

.. late summer and fall. 
Social and Negative socioeconomic impacts due to limited No socioeconomic impacts are anticipated as a 
Economic water supply (inability to use M&I water from result of the Amendment Alternative - . the City of 
Environment Trinidad Reservoir) is only expected if City of Trinidad will have sufficient water resources for 

Trinidad population e:rowth is high through 2020; ltfOwth throue:h 2020 and bevond. The Citv will 
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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&J 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 chnnges that are within the 

a federal 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, ~is 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 Purgatoire River basin for flood control and 
other purposes, The total capacity of the Reservoir is 123,224 acre-feet (af) of which 51,000 afis 
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 tha,t there was 
unallocated capacity in the reservoir. The permanent recreation pool was increased by} 1,467 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 evaporation 
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 



•. i J \ 

Trinidad Operating Principles and Operating Criteria Final EA 

Purgatoire River . 
The Purgatoire River flows ·146 miles from Trinidad Reservoir before 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 fro~ irrigation, M&I and other uses in the basin. 

Table 3.2 contains mean monthly strearnflow data for the Purgatoire River at four gage sites below 
Trinidad Reservoir. The first gage (USGS No. 07124410) is just ~ownstream 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 downstream of the darn), and the fourth (USGS No. 07128500) 
is near Las Animas, CO Uust upstream of the confluence with the Arkansas River) . . The table re.fleets 
Purgatoire River gage data subsequent to the 197 6 completion of the Trinidad Dam. 

Table 3.2. Mean Monthly Streamflow in cfs as Recorded at USGS Gages Along the Purgatoire 
River - 1977 to 2001. · · 

Gage No. Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

07124410 
(Trinidad - 2.69 2.94 3.01 31.9 ~67 206 178 152 115 24.6 5.61 2.44 · 

Dam) 
07126300 
(-65 Miles 

Below 
29.1 31.1 38.9 90.2 139.6 - 98.2 88.6 144 60 36.3 34.9 30.6 

Dam) 
07126485 

(Rock 32.6 35 46.1 90.2 133 102 77.8 122 44.3 40.4 40.9 34.5 
Crossine) · 
07128500 

(Las 
Animas, 

CO) 

31.6 ·31.8 42.4 80.7 134.6 99· 77.6 140.6 45.5 35 39.2 30.8 

City of Trinidad Municipal and Industrial 
The City's demand for M&I water is primarily a function of the municipality's population. Between 
1990 and 2000, the City' population grew by approxirn~tely ~.8-% based on census data (State of 
Colorado 2003). Prior to this, the City's population had declined after peaking in the ·I930'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 b)'. 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 approximately 7,975 af under the high growth scenario and 4,693 af under the· 
low growth scenario by 2020. 

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, Model Ditch 
headgate to Trinidad Reservoir. The City has traditionally leased thi_s water back to irrigators along the 
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John Flood and MLIC ditches. In some' cases, the City has entered into long-term agreements with 
inigators for use of the City's water. 'fhe City is currently using a small amount of its change water rights 
for augment!ltion. 

Stockwater 
Stockwatering is an identified use in the Operating Principles and Operating 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 [PURTRlCO] 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-inigation 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 ·th~ 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 deliveries, because these relatively wide 
ditches disperse the flow over more soil surface, which increases the transit losses. · 

Because there is not sufficient flow to transport water ~o 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, increases seepage, which further decreases the 
effectiveness of deliveries to stock ponds. 

No Action Alternative 
Trinidad Reservoir 

• M&I-The existing Operating Criteria do not provide for current and future use of the City'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 exp~ct~d 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 several 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 woul<;! 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 successfutly 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 1 O years (Pers. Comn1. Paul Flack 2003 ). In 
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normal and dry years,. the opportunity to successfully execute an exchange is expected to be less 
than in wet years. Limited opportunities to exchange water may result in significant declines in 
the recreation pool volume between exchange fillings. E~timates indicate that evaporation 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 tirnefrarnes when exchanges are not 
available, the pool volume may drop by several thousand acre-feet. 

• Stockwater - Stockwater releases would continue to be limited to the provisions in the existing 
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 capacity and be used for 
irrigation during the_ irrigation season. · 

Purgatoire River 
• "M&I - The existing Operating Criteria do not provide for current .and future use ofthe City's 

changed water rights for M&I use, although"minor amounts are being used for augmentation. 
Therefore, this is not expected to result in any change in Purgatoire River flows. · The historic 
irrigation return flows to the Purgatoire Riyer associated with .Trinidad's John Flood and MLIC 
water rights, in particular, would be maintained because the subject water will most likely be 
leased back to irrigators. 

• Recreation Pool - The State will most likely not proceed with purchase of the MI.IC water rights 
if the Operating Principles and Operating Criteria are not amended to allow the State to use MLIC. 
irrigation water 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. Although 
MLIC 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 this water would. be 
expected to be used in a manner similar to past practices. 

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 during the peak of spring runoff, th~refore during an exchange Purgatoire River 
·flows would most likely be affected sometime during the mid-April to mid-June timefrarne. 
Exchanges would typically only be necessary for a few days, when conditions are appropriat'e, to 
replenish the State's portion of the recreation pool (Pers. Comm. Paul Flack 2003). 

• Stockwatering- Gains (typically less than 3 cfs) to the Purgatoire River below the Trinidad Darn 
and above the Trinidad gage, which can be diverted for stockwater 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 remain 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 Purgatoire River flows would be expected due to 
stockwatering under no action. 

Arkansas River 
The State is expected to seek water exchanges t.o replenish their portion of the recreation pool, These 
exchanges will most likely involve working with Colm:ado Springs Utilities to exchange water in Lake 
Meredith for storage of native flows in Trinidad Reservoir'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 th~ . 
Ar~nsas and Purgatoite 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 Alternativ~ · 
.Trinidad Reservoir 

• M&I- Initially, the City is only expected to use a small portion of ~eir 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 Purgataire River. 
Consequently, the City would augment Purgatoire River flows by making releases from Trinidad 
Reservoir to replace water used from the wells. The maxirnum amount of water to be '¥led 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 provide 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 Trinida9 Reservoir in addition to 
their current water supplies. A report prepared for the City, Black and Veatch (2001) 
recommended 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 plaruring 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~ water treatment plant is not yet a 
reasonably foreseeable action. Consequently, use of the majority of the City's reservoir capacity 
. is 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 irrigation 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 capacity. . 
Accrual of water m the recreation pool would be greatest during spring months, and lower during 
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all other times of the year. Consequen~ly, the pool would probably be fullest at the beginning of 
summer and lose volume until the following spring fill begins. 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. The net effect of this action is consistently higher reservoir.elevations throughout the yeat. : 

• Stockwatering - Under the Amendment Alternative, the full 1,200 af available for stockwatering 
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 ap~oximately 70 cfs {Appendix A). The model 
indi·cated that the reduced reservoir surface area after these stockwater releases resulted in less 

. evaporation. Because there would be less evaporation after these stockwater releases and there 
would be more evaporatio~ without these releases, the effects of the releases on reservoir content 
decrease over time. 

Given that a portion of the stockwater allowance is expected to be used under no action and that 
reduced evap'oration "boosts" reservoir content after releases, stockwatering under the 
Amendment Alternative is expected to only slightly .decrease non-irrigation season reservoir 
content. 

Purgatoire River . 
• · M&I - There would be no impact to the Purgatoire River below the Hoehne headgate ( 13 miles 

below Trinidad Dam) and most likely only minor changes to river· flows between the dam and 
Ho~hne headgate as a result of the M&I amendments, for the following r~asons: 

· I. Regardless of whether the City uses all or only part of their John 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 (~5% of the total water considered) and timing similar to 
agricultural historic return flows. Agricultural return flows are believed to accrue to the 
Purgatoire River beginning at and downstream of the Hoehne headgate. Consequently, there 
should be no impact to the Purgatoire River below Hoehne headgate due to M&I 
amendments. 

The 35% historic return flows are broken down into 25% irrigation season returri 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. 

2. The City is expected to continue to lease back a portion, possibly a majority, of their water 
rights for agricultural use, because the City's use ofM&I water from Trinidad Reservoir will 
most likely be limited for. the reasonably foreseeable future. Currently, the City only has firm 
plans to make use of a portion of their John Flood and MLIC water rights by making releases 

. to augment their well use and potentially to fulfili 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 change 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. 

3. _No additional retu_rn flows to the Purgatoire River are expected 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 approximately 1.5 miles downstream to 
irrigate a golf course. 

• Recreation Pool - Similar to the M&I amendments, the recreation pool amendn:ients 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 tqe 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 beginning point of historic 
return flows. 

2. 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 irrigation season, and involves of a maximum of 700 af annually. · 

3. 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 m 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 I 
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. 

• 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 alternafrve. 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 
approximately 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, thc;re 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 appr~ximately 
141-144 days during the non-irrigation season and would continue downstream. 

Arkansas River 
The·three Amendment Alternative elements ar~ not expected to result in any impact to the Arkansas 
River. 

PRIME FARMLANDS 

The Farmland Protection Policy Act of 1980 and Council on Environmental Quality guidance issued i:71 
1980 direct F~deral agencies to evaluate the impact of their actions on prime farmlands. 

Affected Environment 
The MLIC has·a total of 6,177 acres, a portion of which are prime farmland . The prime fannland 
designation for these acres is contingent upon irrigation water, i.e. if the lands 'are not irrigated, the soils 
themselves do not meet the criteria for designatio11: as prime· farmland. · 

The City has acquired 43 percent of the Johns Flood water rights over the years, be~nning in 1981. The 
City typically leases this water for irrigation purposes on.a year-to-year basis to various farmers that use 
the Johns 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 farmlands within MLIC would remain available· for irrigated cultivation. The MLIC does not 
hold sufficient water rights to adequately irrigate all of their lands in most years. Conseq1,1ently, 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 T!lean that prime farmlands 
that would otherwise·not be irrigated, would receive water. Delivery of this water will not have a direct 
impact on maintaining or losing prime farmland on the whoJe. 

Amendment Alternative 
Initially, the City's use ofM&I water from Trinidad Reservoir is expected to be limited. Full 
development of this water source is expected 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 is a request for delivery of M&I water, the City is required to ~ot1fy the District to inform them of 
which lands in the District will be dried-up in connection .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 
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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 completio~ of this transfer is dependent on the 
issuance of a water decree for the change in ownership, use and diversion of the subject water. 

. . 

The stoclcwatering component of the Amendment Alternative is not expected to have any direct effects on 
prime farmland. · · · 

. The primary significance ofrernoving 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 Amendrnen! Alternative is not expected to involve impacts in either 
of these respects w'i_th 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 improved operational efficiency by removal of 
the farmer's least economically viable lands. · 

The City's future use of the Jolms Fiood water for M&l purposes will mean that less water is available to 
lease for irrigation purposes. Jolms 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 signatories to the Operating Principles (Reclamation, Corps, the District, 
and the State of Kansas) . · 

No Action Alternative 
Operation of the irrigation capacity and recreation pool would remain essentially the same as 
they are currently. No change in the ~ydrologic regime for the Purgatoire River below Trinidad 
Darn and Reservoir is expected and any exchanges conducted by the State are expected to leave 
the Arkansas River "whole". As a result, there are no depletions to the Arkansas River or other 
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hydrologic e~fects associated with the No Action Alternative that are expected to result in a 
material depletion. J 

Amendment Alternative 
Amendment of the Operating Principles to allow M&I use by the City ofTripidad 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 perman~nt fishery pool. Finally, ARCA adopted amendments to the Operating 
Principles that permit the proposed operational changes for stockwatering on December 9, 2003. 
'ARCA's approval of the proposed· actions 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 Amendment Alternative will not result in any 
material depletions. The three components of the proposed action are not expected to result in hydrologic 
changes to the Purgatoire River downstream of the District or any change in the hydrology ~of the 
Arkansas River. · · 

.;, 

. .. 
THREATENED AND ENDANGERED SPECIES 

Affected Environment 
Four species listed as threatened or endangered under the Endangered Species Act (ESA) may be present 
in the action area. 'Two species have been identified as candidates for listing. No critical habitat has been 
designated nor proposed in the action area. The Fish and Wildlife Service (FWS) concurred with this 
species list on July 31, 2003. 

Threatened or Endangered Species 

Bald eagle (Haliaeetus luecocephalus) Threatened 
Piping plover (Charadrius melodis) Threatened 
Interior least tern (Stema anti/larum) Endangered 
Black-footed ferret (Mustela nigripes) Endangered 

Candidate Species 

Arkansas darter (Etheostoma cragini) 
Lesser prairie-chicken (Tympanuchus.pallidicinctus) 

~~E~k . 
Bald eagles are large, opportunistic 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. Fish are the primary source of food. Under adverse conditions, bald eagles 
will search for prey in upland areas and will also feed on carrion. If severe winter conditions persist, bald 
eagles will concentrate in areas with open water or migrate 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 
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 Colorado Division of Wildlife 
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(CD0W) _(2003) estimates that approximately 800 bald eagles winter in Colorado. Wintering and 
migrating bald eagles can be expected to occur throughout the ·1ower 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-listing. 

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 . 
impoundment of rivers, and the resultant modification and destruction of habitat have caused numbers ·to 
decline again. 

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

The piping plover's historic breedjng habitat 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 Reservoir 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 southeast.em 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 is 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 (Fundulus 
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 praine 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 ferret in the mid-l 900s coincided with attempts to rid the Gre·at Plains of 
prairie dogs. What was .believed to be the last known black-footed ~erret died in 1979 in captivity in 
South Dakota and the species was presumed extinct until it was rediscovered in Wyoming in . 
1981 (Nebraska G~me and Parks Commission 1996). ·The last record of a black-footed ferret in Colorado 
was from 1946 (CDOW 2003). · 

Historically, black-footed ferrets were never abundant (because few people 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 one 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 (Pers. Comm. 
Kevin Kaczmarek 2003). The black-footed ferret is listed as endangered. · 

Arkansas Darter 
The following information was taken from the CDOW webpage .... 
(http://wildlife.state.co.us/species cons/index.asp). The Arkansas darter is a three-inch member of the 
walleye and perch family. Its body displays 12 to 14 dusky stripes along the sides with fine bJack 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. 

Arkansas darters feed on a variety of aquatic invertebrates and plant material including small seeds. They 
prefer shallow, clear streams with sandy substrates, spring-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 deposited in open areas on organic material covering sandy 
substrates. Arkansas darters become sexually ma~e in a year 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 Arlcan$as River, springs adjacent to Fountain Creek, Horse 
Creek,· upper Arkansas River at John Martin Reservoir, Big Sandy Creek, Rush Creek; ~lack 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 
(Pers. Comm Jim Melby 2003). 

Arkansas darters are susceptible to predation by introduced fish and degradation .of water quality. The 
Arkansas darter is a candidate species. 

Lesser Prairie-chicken 
.The following information was taken from the CDOW webpage 
(http://wildlife.state.co.us/species cons/index.asp). The lesser prairie chicken is mostly brown in color 

· with horizontal 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 historically 
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 insects. During winter, their food .source consists of seeds, 
leaves, grain, and milo from agricultural areas. 

Lesser prairie chickens are polygamous with males attracting females to leks with elaborate dancing 
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displays. Males also inflate their red air sacs and display their yellow combs. Hens typically lay 12 eggs. 

Populations have declined as. a result of conversion of grasslands and overgrazing. In Colorado, most of 
. the birds are found in the Comanche National Grassland near the Town of Campo·in the southeastern 
comer 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 sandsage-yucca habitat east of 
the City of Pueblo in an effort to establish another population. The lesser prairie chicken is not found in 
Las Animas County (Pers. Comm. Kevin Kaczmarek 2003). The lesser prairie chicken is a candidate 
species. 

No Actipn 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 Res.ervoir, when 
flows are stored, and the Arkansas River when they store and exchange ·flows. Flows in the Arkansas 
River betwe.en Lake Meredith and the confluence of the Arkansas and Purgatoire rivers (a river distance 
of approximately 40 miles) would increase when exchange·d flows are released to replace stored water at 
Trinidad Reservoir. These excnanges are expected to occur during spring run-off (mid-April to mid-June) 
and to take a few days to complete. Environmental and administrative conditions permitting exchange~ 
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 operational changes within· · 
or outside of the District. · · 

Bald Eagle 
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 the~e are no known nesting bald eagles in the effected reach. 

Piping Plover 
Piping plover are known to breed at Jolm 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 April, 
there is 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 a1·1 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. ln addition, it is important to note that during high flow years, sand and gravel bars used 
by piping plover are typically partially or entirely submerge_d, forcing birds to nest at the highest suitable 
elevations and less likely to b_e affected by minor increases in flows. 

Interior Least_ Tern 
There ate no knowi:1 populations of nesting least terns along the affected portions of the Purgatoire or 
Arkansas-rivers. However, if nesting terns are pres~nt and nesting on the Arkansas River upstream of 
John Martin Reservoir during exchanges, effects would be similar to those described for plo:vers 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 (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) an~ occur during the·spring run-off season (high flow period), Arkansas darters are not 
likely to be adversely affected because minor additional flow during the runoff season would.not affect 
habitat requirements of the darter. 

Lesser, Prairie-chicken 
Stream channel effects resulting under no action would be well outside the known habitat for this species; 
no effect to the species would occur. 

Amendment Alternative 
On February 20, 2004, the FWS concurred with the following Jmdings related to threatened; endangered 
and candidate species within the action area. · 

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 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) between 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 aq1,1atic, 
wetland, and riparian habitat necessary to support prey species utilized by eagles. 

The proposed recreation pool and stock watering changes have .the potential to individually affect the 
recreation pool and irrigation capacity; but cumulatively the proposed changes res.ult 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 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 hundr~d 
acre-feet during the winter months. Therefore, when considered together, these actions will very nearly or 
fully offset each other. Consequently, they are ~xpected to result in either ,no ~ffects. or possibly a minor 
increase 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 (beneficially affect) the bald eagle. 

Interior Least Tern and Piping Plover 
These two species are addressed in common because of their similarity in habits and habitat requirements. 
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 z.003). There would be no change in flows in the Purgatoire River below the District during 
the months when terns and plovers would be nesting at John Martin Reservoir. 

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 interior least tern or the piping plover. 

I 
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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 ferrets in the 
state since 1_946, it is unlikely that ferrets would inhabit the restored grasslands. · 

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

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 Arkansas darter . 

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

Based upon the ~nalysis of the effects of the proposed action, tl?,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 lesser prairie-chicken. 

SPECIES OF CONCERN 

Affected Environment 
The State of Colorado has designated certain wildlife species that have low or declining populations 
within the State as state endangered (SE), state threatened (ST), or state species of special concern (SC) .. 
(Species listed by both the Sta_te of Colorado and the federal government are addressed in the Threatened 
and Endangered Species section.) The following species designated by the state are lmown to occur or 
are likely to occur in th.e actio~ area for the proposed action. 

Swift fox Vulpes ve/ox SC · 
Northern pocket gopher Thomomys talpoides macrolis SC 
Botta' s pocket gopher Tlzomomy bouea rubidus SC 
Bhi.ck-tailed prairie dog Cynomys ludovicianus SC 

.· Townsend's big-eared bat Corynorhinus townsendii SC 
Northern river otter · Lontra canadensis ST 
Long-billed curlew Numenius americanus SC 
Wolverine Gu/o gulo SE 
Greater sage grouse Cenlrocercus 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 america,;zus .sc 
Burrowing owl Athene cunicularia ST 
Plains sharp-tailed grouse Tympanuchus phasianellus SE 
Plains minnow Hybognathus placitus SE 
Suckennouth minnow· Phenacobious mirabilis SE 
Flathead chub Platygobio gracilus SC 
Great plains narrowmquth toad Gastrophryne, olivacea SC 
Plains leopard frog Rana blairi . SC 

. Yellow mud turtle Kinosternon flavescens SC 
Triploid checkered whiptail Cnemidphorus neotesselatus SC 
Massasauga Sistrurus cantenatus SC 
Texas horned lizard Phryonoso"!a cornutum SC 

No Action Alternative 
The majority of species listed by tlie State of Colorado as likely to occur or lmown to occur in the project 
area would not be impacted by the No Action Alternative, because they are species that would not be 
impacted by minor hydrologic changes, such as the burrowing owl, swift fox, or Texas homed lizard. 
Species that could be imperiled by hydrologic changes expected to occur as result of the State's water 
exchanges from Lake Mer~dith 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 Purgatoire river flows and 
Trinidad Reservoir storage that are well within the historic flow and reservoir storage ranges. In additiQn, · 

. the changes would be short-term (a few days), result in relatively minor flow changes, and occur 
approximately four out of ten years. Consequently, any impacts to the~e species would be expected to be 
minor. 

Amendment Alt~rnative 
The majority of species listed by the State of Colorado as likely to occur or lmown to occur .in the project 

. 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 Alternative. The plains 
minnow, suckermouth minnow, flathead chub, yellow mud turtle, and the northern river oner may be 
present in the reach ·of the Purgatoire River (Trinidad Dam to Hoehne headgate) or Trinidad Reservoir 
where hydrologic changes would occur as a result of the Amendment Alternative. However, the 
relatiyely 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, Betta's pocket gopher, black-taiied 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. 

RECREATION 

Affected Environment 
In 2001, 'the Trinidad Lake State Park Management Plan Update Report (Colorado State Parks 2001) was 
completed by the State. The following are excerpts from the report. 

The Trinidad Lake State Park (State Park) has been managed by the State since 1980 through an 
agreement with the Corps. The State Park is located in south central C_olorado three miles west of 

' I 
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the City of Trinidad, 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 2,5.00 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 Highway of Legends and the Santa Fe National 
Historic Trail. . 

The State Park is the only area on the Purgatoire Ri:ver 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, I 00 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 regional travelers and tollrists. 

Water is 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 in a 

·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 estimate or predict lake 
. levels or even establi~h an average due to the varying conditions. 

_The original recreation pool assigned to the project was 4,500 af and offers abo1:1t 284 s.urface 
acres for recreation. When the lake is filled with irrigatiori 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 eievation 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 is economically valuable to the City and Las AI)imas County. In 1994, an 
Economic Impact and Perception Report completed for the Colorado State Park System indicate~ 
that each individual visitor spends at a ~olorado State Park is approximately $75.0o' on trip costs 
that included entrance and camping fees, lodging, groceries, gas, licenses, and other 
miscellaneous expenses. It is estimated that the· State Park generates approximately IS-million 
do1lars in the regional economy . .Table 3.3 is the State Park's visitation and revenue figures for 
the last ten-year pe~od. 
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T a bl e 3 3 T . · "d nm a d L a k e S t ta e P ar k C ompanson o rv· · 1s1tahon, R evenue an dL k a e El evations. 
Year Visitors Revenue Year Average 

Elevations 
Year 

Average 
Surface 
Acres 

Average 
Elevations 

May-September 

Average .. ~ .• 
Surface ... . :-:.,:_ ·. 

: . A9re~ .· ... ·. :,. ,, 
May-September ~ 

1990 
1991 

149,724 $51,018.10 6151.3 327 6151.3 327 ,. 
.. 

144,022 $54,809.45 6158.7 397 6150.9 323 
1992 151,087 $55,570.50 6160.5 . 41.9 6157.6 388 _; -:.". 

1993 176,172 $72,099.20 6173.2 575 6179.5 674 ·-·· . -· .. 
1994 199,989 $81,013.70' 6176.5 621 6179.4 674·. 
1995 206,760 $90,629.60 -6180:.5 680 6185.9 .744 ..... I •. • 

1996 182,388 $92,306.25 . -6170.9 . 529 6162.4 447 . .. , 
·~ 

: 

1997 166,869 $109,805.30 61731.2 575 . 6178.5 .662 . 
~ 
. -. .. ,: 

1998 171,825 $136,640.05 6179.8 674 6179.8 ' . 67 4 : : :-:. : -

1999 198,429 $138,792.47 ·62·10.5 ·. 1109 6225.9 . 1359 . ·< •: 

2000 199,755 $171,663.67 6212.9 1146 6212.9 1146 . .1 - ,·· 

··-.. 

No Action Alternative 
As described and displayed above, there is a correlation between reservoir volume and the amount of 
recreation use at Trinidad Reservoir. Typically, higher visitation rates are associated with greater 
reservoir volume. Under no action, the recreation 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 visitation will increase each successive ye¥ after an exchange 
has occurred until th_e pool is replenished. . 

The impact ofrecreation pool volumes are most evident when the irrigation capacity is empty or nearly 
empty. At these times, the recreation pool represents the major, or possibly 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 
ils lowest level in mid-October and gains volume during the non-irrigation season 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 is during this time of the year, the less value it 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 recreation pool is full after an exchange, the State's 
minimum desired level of700 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 

. . at), a minimum of 6,28 laf in the irrigation capacity would be necessary; after five years oflosses (5,300 
at), 10,521 af of storage in the irrigation capacity would be necessary; and after ten years losses (10,600 
at), 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 relatively 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 
dedicate~ water supply for the recreation pool is c_onsistently higher reservoir elevations throughout .the 
year. 

The City's storage and use ofM&I water under the Amendment Alternative will alter reservoir storage 
patterns in a manner that will benefit recreation. M&l 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 stor.ed longer 
than it would if it had been in the irrigation capacity, the additiona1 volume in the reservoir will contnbute 
to an improved recreation experience. 

Under the Amendment Alternativ:e, 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 ~riods such as late 
.summer and fall. 

SOCIAL AND ECONOMIC ENVIRONMENT 

Affected ~nvlronment 
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 Ii ve in the City; the population of Las Animas County is est_imated at 17,385 (Colorado State Parks 
2001). 

No Action Alternative 
· Projections through 20~0 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 t~ 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 rights given 
the amount of time and money they have invested to secure them in the past. 

Amendment Alternative 
Amendment of the Operating Principles to allow M&I use of City owned water stored within Trinidad 
Reservoir's irrigation capacity is not exp~cted to result in any negative socioeconomic impacts .. The City 
would have sufficient water resources available to address all levels of population growth through 2020, 
and most likely for a number of years beyond this timeframe. The infrastructure to use water stored in . 
Trinidad Reservoir would need to be developed to make use of the City's water. 

CULTURAL RESOURCES 

Affected Environment 
The National Historic Preservation Act and 36 CFR Part 800 (the federal regulations, which implement · 
the Act) require Reclamation to consider effects to cultural resources within the Area of Potential Effects 
(APE). The APE is defined as "the geographic area or are~ within which an undertaking m~y directly or 

. indirectly cause changes in the character or use of historic properties, if any such properties exist". The 
APE for this undertaking includes Trinidad Reservoir, the Purgatoire River downstream of Trinidad 

. Reservoir and the District. 

Much of the land surrounding Trinidad Reservoir has been surveyed for culturai resources and found to 
contain both prehistoric and historic 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 S.tate 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 commitment includes all lands below the 
reservoir'-s maximum high water level. 

The presence of cultural resources along the Purgatoire River downstream of Trinidad Reservoir and 
within the District has not been determined. 

No Action Alternative 
No operational changes of the-irrigation capacity or recreation pool are proposed under the No Action 
Alternative; there would be no undertaking and no effects to cultural resources under this alternative. 

Amendment Alternative 
The proposed amendments to the Operating Principles and Operating Criteria would modify 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 operational 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 in association with this alternative. Given this information, the proposed action 
has no potential to cause effects to cultural resources. 
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CHAPTER FOUR 

Consultation and Co·ordination 

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 stat~s of Kansas and Colorado, and the District. 

The follo'\ving issues related to the proposed action were identified by Reclamation and Corps resource 
specialists, and in the responses to the scoping letter. 

• Effects on the flows of the Purgatoire River and its tributaries downstream of Trinidad Reservoir; 

• Changes in Arkansas River flows below its junction with the Purgatoire River; 

• Changes in Trinidad Reservoir surface elevation and storage levels; 

• Effects on recreation at _Trinidad Reserv.oir; 

• Effects of changing water used for irrigation purposes to M&I, especially on agriculture economies, 
prime farmlands, and City development; 

• Effects on local socioeconomics; 

• Effects of the proposed stock watering changes on the livestock industry; 

• Compliance with the Arkansas River Compact; 

• Impacts on Federally-listed threatened and endangere~ species; 

• Impacts on cultural resources . 

These are analyzed in Chapter 3. 

COOPERATING AGENCY 

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

In additions to those who provided comments, the following were consulted about providing information 
for the EA. They are: 

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

Jin:i Fernandez, Utilities Superintendent, City of Trinidad, who provided information on the City's water 
planning and development. · 

Thelma Lujan, Administrative Staff, Distr:ict, who pro~ded information on the District's boundaries ·and 
operations. 

Paul Flack, Colorado State Parks, who prov.ided information related to the State's acquisitibn ofMLiC 
water rights and water exchanges for the pwpose of filling the recreation pool ofTtjnidad Reservoir. 

Lee Neve, Soil Survey Project Leader, Natural Resources Conseryation Service, who provided 
information on prime farmlands associated with lands to be dried up. 

Kevin Salter, State of Kansas, who provided information related to the effects of operational 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 Otlice 
Bureau of Reclamation 

July, 2004 

I. Introdu~tion 

The Trinidad Dam and Reservoir Project (Project) was authorized for construction by 
the Corps of Engineers (COE) pursuant to Public Law 85-500, 85111 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 irrigation portion 
of the Project is operated by the Purgatoire Riyer Water Conservancy District · 
(District) in accordance with the Operating Ptinciples. The Operating Principles are · 
signe~ by the D·istrict, 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 m~re than 5 cfs does not allow water to 
reach stock ponds on some of the ditches that are inciuded in the District and which . 
historically diverted stock water. The District has been pursuing an am~ndment to the 
Operating Principles for the Trinidad Project to change the current stock watering 
pr:actice. 

Concerns.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 effe"cts 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. 

II. 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 model~d the shift of irrigation diversions during th~ non-irrigation season to 
storage, the release of stored water at effective rates during the irrigation season , the 
benefits and effects of the proposed shift of irrigation diversions, and the gains and 
losses between pre-project operations and operations of the Project as plan~ed. 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-depletive. 

The allowance for stock watering and the modeling was reflected in the original 
Operating Principles language at IV." D. 2. District Operation. Non-irrigation Season, 
which has remained unchanged through the current Operating Principles, amended 
1997. Sub-paragraphs (a) and (c) read: 

'(a) During the non-irrigation season- the District will provide an allow.ance for 
·stock watering purposes of not more than a daily .m~an flow of f.ive second-feet or 
its volume equivalent measured at a gage to be located near and above the Baca 
River beadgate. If the s~am gains from the Trinidad Dam to said gage are 
insufficient to fulfill the allowan~e, an equivalent volume of reservoir inflow will 
be released to satisfy stock wate~ demands within the allowance.' 

. '(c) During the non-irrigation season, the District will exercise the direct flow 
·water rights and the District storage right only at such times and to the degree as 
necessary to assure:· 

(1) That the maximum possible Storage of reservoir inflo_w is accrued. 

(2) The stock water allowance is distributed in a manner determined equitable 
by the District.' · 

· The rate of 5 cfs would result in approximately 1,500 acre-feet over the non-irrigation . -~ 
season (approximately 150 days, N~v.ember 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 ordering in 1986, in Case No. 
86CW25, that .certain of the Hoehne's rights to stock watering be terminated. Hoehne 
had historically diverted 200 to 300 acre-feet during the non-irrigation season. 
Reclamation's 1996 review of Project operations determined that the stock-watering 
all~wance sho~d be reduced to 1,200 acre-feet as a result o~ 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 given canal sizes, 
lengths and seepage rates. 

The District has proposed that an amendment to the Operating Principles be adopted 
allowing stock water to be temporarily accumulated in the reservoir and released at 
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raies 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 l ,200 acre-feet for the non-irrigation season. 

The project began operati'On in 1979 with irrigation available to all project lands by 
1985. Durihg 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 
f9r 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, well5vithin 
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 Principles were amended to all?w releases at a higher rate. 

III.Modeling & Analysis Methodology 

A. Modeling Methodology 

The purpose of the modeling and analysis was to determine, to the ex.tent feasible, . 
if alternative stock watering practices produced differences in gains or losses to 
the river system ~elow 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 indication of the • 
magni!t!d~ Qfthe 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 rese.rvoir 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 intended to produce relative reservoir elevations under the 
different alternatives, potentially ·avaiiable 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 prel1minary 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. It can 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 alternatives. 

B. Alternative Descriptions 

Two scenarios were selected for modeling . . The two scenarios were selected as 
representing the range of stock watering, practice from the existing ~ cfs limitation 
to releases from ¢e reservoir at an effective rate to allow stock water to reach . 

. stock ponds. Both scenarios limite~ over all stock water diversion~ to 1,200 acre
feet Assumptions .for each of the alternatives were made for modeling purposes. 
The assumptions are for modeling purposes only and should not be construed as 
limits on future op~rations or as advocating a position by Reclamation on· the 

. District's determination of appropriate rates or timing for future sfock watering. 

The first scenario models current stock watering practice under·the existing 
language in the Operating Principles limited to maximum stock water diversions 
rates of 5 cfs and a total maximum diversion of 1,200 acre-feet. 

The second scenario models an alternative st~ck watering pra~tice wherein the 
District would be allowed to release stored water from the reservoir at rates that 
they detennine 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 to smy within the overall limit 
· of 1,200 acre-feet, the stock water diversions were limited to 3 periods during the 
non-irrigation season and durations of three ~ays for.each period. 

A_ comparison of the alternatives and assumptions lS given in Table 2. 
.· 

C. Data Availability 

J'he initial period of record selected for modeling was from water year 1985 
through water -year 2000, inclusive, based upon data availability from the COE on 
reservoir inflow, storage, release and evaporation .. Data on Purgatoire River flows 

. below the dam (PURBTRCO) and at the Trinidad gage (PUR TRI CO) were 
retrieved from the Colorado State Department of Natural Resources web page. 
Data for the Trinidad gage was not available for the wa.ter years of .1987 through 
I 993. This reduced the period of record for modeling to water years 1985, 1986 
and 1994 through 2000 inclusive. · 

Data on canal losses were obtained from the USGS from their ongoing canal loss 
study. These data were very limited and.preliminary in nature, were for water 
years 2000, 2001 and 2003, and were for select reaches measured by the USGS. 
The data were also gathered during the irrigation season, at higher 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 mov.e further down the 
canal and reach ~ destin,ation 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 sc~ilarios. 
The model was to be developed in 5 separate -~egments: ', 

1. Reduction of historic data 'by removal of historic stock watering relea.$es; 
2. Reintroduction of stock water under the current Operating Principles 

language; 
3. 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 practice to the canals and 

demonstration of losses. 

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 Tfi?idad 
gage wit):iout stock water releases (ex.ample in Table 3). 

Aft~r these were determined, the second segment modeled stock water releases at 
rates that would have produced 5 cfs available for stock watering diversio.ns at the 
Trinidad gage. Th~s scenario limited the releases of inflow from the reservoir to 
the amount neces'sary 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 fl.ow 
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-irrigatio'p season. Flow 
that might have been available below the Trinidad gage after removing the 
amount diverted for stock watering was· also modeled (ex.ample in Table 4). It is 
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 indi.cate that the duration of the periods 

· ranged from one to five days·. The District has also indicated that it is necessary 
to divert at rates of at least 60 cfs to get water down some of the larger canal~ 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 
a,cre-feet available for stock water diversions at the Trinidad gage. This 
represents one end of the range of periods, durations and rates which could be 
determined by the District to be appropriate for a particular stock watering season. 
It is fully anticipated 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 removing tµe amount diverted for stock watering 
was again modeled for comparison to the current practice (example in Table 5-); 
Again, it is assumed that these amounts would have contributed to flows available 
to downstream users after water for stock watering had been g.iverted into 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 diversion structures. 

The fourth and fifth segments of ~e spreadsheet model would have routed the 
stock water diversions available urrder 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 derived from the· measured losses for the 
individual reaches for which data was available. Due to the preliminary nature of 
.the canal loss inf~rmation obtained. from the USGS Canal Loss Study, and that the -~ 
USGS data were collected under differing conditions, the results produced in 
these segments were anticipated to only be able to provide an indication of trends . 

. For example, due to the influence of rehu-n flows from upper canals during the 
irrigation season, certain lower canal reaches showed gains that would not likely 
exist during low winter stock W?,ter deliveries. The mathematical .modeling of 
these reaches did not appear to be representative 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 deliveries, the canal losses mpdeling was 
determined to be inconclusive and was not pursued. None of the tables include 
any modeling of canal losses. 

IV.Results 

The resu~ts are presented in the three aspects modeled as described above; 
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1. · the relative effects on evaporative_ loss at the reservoir under the two 
alternatives; 

2. the relative amounts of water av~ilable downstream of the stock water 
diversions, and; 

3.. the relative service to the canals with stock water d1versioris at the rates 
modeled in the alternatives. · 

Table 6 presents a summary of the rates of stock wa-ter 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 r.ange 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 
th·eir stock water diversions to take advantage of natural·high flow situations thus 
reducing the . amount of reservoir r~leases. . 

·Differences in evaporative loss from the reservoir between the altematjves were 
modeled and are presented in Table 7. ·The model_ed 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, ~d are considered to be insignificant. ~Jnder the 
alternate stock watering practice there is a small gain in "the rate of storage over the 
current practice when releases are not ~eing 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, ne_ver returns to, or exceeds, the content under the current practiee 

. (.see example in Figure 1 for water year 1985). The reservoir surface area is then less, 
resulting in modeled evaporative loss that is Jess under the alternate practice. 

The gains between the reservoir and the Trinidad gage that become available below 
the stock water diversions are presented 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 arc augmented by bypasses of inflow 
to make the 5 cfs available. In order to divert 1,200 acre-feet, limited to a maximum 
·rate of 5 cfs, the District must divert for a total of 121 of the approximately 150 days 
of the non-irrigation season. Thus for only approximately 30 of the non-irrigation 
season would the gains be fully avaiiable below ·the District service area and during· 
the 121 days of stock water diversion only the portion of the gains that is above 5 cfs 
would be available below the stock water diversions. 
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Under the alternat~ st.ock water practice, diversions for stock water only occur for a . 
very limited number of days. In the modeling, three periods 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 8 · 
ind.icates 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-irrigation season where the full amount of the gains 
would be available downstream of the District service area: While the rates at which 
this water would be available, as indicated in the model, are small, they would still 
serve to maintain the wetted perimeter of the downstream channel. 'Maintaining the 
wetted perimeter would result in less water being necessary to rewet it when the 
spring runoff season comes and would again likely result in more water, moving more 
quicklY., down the river during runoff. 

The.canal loss analysis was inconclusive. Due to the data having been taken at higher 
flow q1.tes than would be the case for stock watering; being taken iri the summer with 
different antecedent moisture conditions in the canals and the influence of return · 
flows, the mathematical modeling did not appear to give realistic results that could be 
used to compare the alternatives. The diffe.rences between alternatives would 
presumably be in evaporative loss and in return fl~w 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 ce.rtain canals (bottom widths of the Picketwire and Enlarged South Side · 
are approximately l O feet and 21 feet respectively) it can be concluded· that 5 cfs · · 
flows in these canals are not effective in trying to deliver stock water down these 
canals to the stock ponds. This is supported by the· fact that the larger canals have . 
historical!y not taken st_ock water when limited to the 5 cfs rat~. . 

V. ·conclusions 

It appears from.the results of the modeling effort tha~ the effects of changing the stock 
waiering 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 negligible. If 
anything, the modeling results indicate that, under the alternate practice, there would 
be a reduction 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 canal loss analysis 
was inconciusive, examination of the canal geometry and recent practice supports the 
observation that the current 5 cfs limitation on diversions does not result in water 
reaching segments of many of the canals. The 5 cfs limitation does not ap'pear to 
allow the most effective and equitable use _of the stock watering allowance. 
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Table 1 
. Trinidad Project . 

Summary of Historic Stock Watering for Select Water Years 
·(Non-Irrigation Season) 

Ditches 
Item/ Enlarged 5. 
Water .Year Baca2 Ei'Moro2 Side John Flood3 Plcketwlre2 

Max. Overall Rate of TG>tal Sto~k Water 
Dally Max .. Stock Water Diversion Rates for Each Ditch (cfs) SW Diversions (cfs)1 Diversion (acft) · 

. 980 1988 4.00 1.00 58.31 17.85 22.46 74.87 
1989 . 4.01 1 .. 33 39.17 ·10.42 29.95 76.17 791 
1990 4.08 2.00 52.34 · 0.00 25.00 77.24 713 
1991 11.70 · 2.00 75.97 28.20 63.32 .75.97 980 
1993 4.00 = ·o.oo 40.00 15.00 . 20.00 79.00 381 

Total Days of SW 
No. of Days Stock Water Diverted for Each Ditch 'Diversions 1 

1988 7 7 7 10 .1 17 
1989 4 3 6 9 9 18 
1990 5 4 ·5 0 6 9 
1991 5 .3 4 3 · 4 ·16 
1993 3 0 3 3 . 3 3 

Total No of Release 
No. of Stock Water Release Periods to Ditches During Non-Irrigation Season Periods 1 

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 Slate, Div. of Water Ras., Div. 2 Records) 

' Nol all dllches diverted al Iha same lime or during Iha same periods. . 
1 Baca and El Moro ditches are diverted lhrough Iha Plckelwlre dllch. Plckalwlre rel~s do nol Include Baca or El Moro. 

, John Flood Is diverted lhrough. lhe Model Dllch. ·, , 
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Co~parlson

. Table 2. 
. Trinidad Project 

·of Assumptions for Stock Watering 'Alternatives Modeled 

Item 

A.llernatlve Description 

Curren! Operating Principles Alterriale Stock Watering 

Period or Stock Waler 
Diversions• 

Rate of Reservoir Release 

Rate or Stock Water 
Diver:slon 

Total Volume of Stock 
Water Divertible 

Flow Available Downstream 
of Stock Water Diversions 

.· November 15 - March 15 

Rate r:iecessary, with river gains ... to 
produce 5 cfs at Trinidad gage. 

Maximum of 5 cfs 

1,200 acre-feet 

Gains when no siock water being 
diverted or flow above 5 cfs 

3 ,P~riods of 3 Days Each Between 
November 15 - March 15 · 

Rate necessary, with river gains, . 
not lo exceed total volume at 
Trinidad gage. 

Rate necessary not to.exceed total 
volume al Trinidad 9age. 

1,200 acre-feet 

Gains when no stock water being 
dive,:ted· 

'Consislenl wllh hlslorlc pracOce, lh~ period of slockwalering wllhin lhe Non-irrlgalion Season was iimiled lo 120 days belween Nov. 15.& 
Mar 15 for lhe purposes of modeiing. The Non-irrlgalion· Season is defined In lhe Operaling Prlriclplel! as lhai period of lhe year other !hen 
lhe lirigallon Season. The lrrlgallon Season Is llmiled In lhe Operallng Principles lo not beginning prior to April 1 nor ending later than · 
Oclober 15, except as modified by lhe District wllh_lhe consent.of lhe Sec~elary of Interior. 
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Tabla 3 
Trinidad Reurvolr • Slock Waler Modellng burlno Non-lrrlgallon Season 

Walar Yaar 1iu 
HI slorlc IPIUI on Q I 

Hlslorlc Ruervolt Operallon Hlslorlc: Gage Flciws Flows w/o Hlslorlc SW Rein us /1 
Hl,lonc Slade Waler C"'"'""lallv• i:umrnt,118~• Hill Balow Hl1I. al 
G,011 Change In SurfacaAcrH Dany Evap. 1nnow R1la111d SIDck Waler Tolal Inlow Tltnldad Dam ·Trinidad Gaga Balow Gaga Al 

Conlan! Inlow Ral1as1 Evap. Conlenl al Conlan! Rale Slorad From Sloragi•From Slonlga S1Dntd (PURBTRCD,. IP_URTRICO) Trinidad Dam Trinidad 
Dalt (acre.feel) ldal (ds) (acn-loal) (act•lnl) (aCIH) (actilaae) (dt) ld•I (acra.f11I) (acra-laal) (di) (di) Ccls) Ids) 

(Source/Nolt .-1 /1 ICOEI . ICOEI ICOEI ICOEI 18 I& ISEOI ISEOI 

Tola! Daya of Olvoralon/avanablllly 
T olal1 11cr•IHI) 1175.23 210 7.887 • 
Ma1Ral11Cd1) 
I.lean Raia when Olvetllng (da) 

10/31194 25.201 
11/0\IIM 25,265 38 5.95 84 782 O.OD78 38 o o 71 0.1 3.2 0.1 3.2 
11/DVl4 25,345 47 13.BB 110 763 0.01B2 47 0 164 ,. 0.1 3 0.1 . 3.0 
11/03/84 25,398 32 13.88 51 783 0.0182 32 0 227 0.1 3 0.1 3 .0 
11/04/64 25,476 42 3.17 79 785 0 .0052 42 0 310 0.1 2 .5 0.1 2.5 
11/05/84 25,548 40 5.95 73 766 0.0071 40 0 3B9 0.1 2.1 0.1 2.B 
11I06/84 25,829 · . 41 t .92 . II 767 0.0121 46 0 480 0.1 2.1 0.1 2.8 
11/07184 25,617 35 11.1 51 761 D.0155 35 0 1149 0.1 2.8 0.1 21 
11/01/84 25,753 39 11.9 66 769 0.D155 31 D 626 IJ.1 2.8 0.1 28 
11/09/84 25,789 22 . 5 .95 31 768 O.OD77 22 0 870 0.1 2.8 0.1 ·. 2,1 
11/10/84 25,840 30 7.93 51 no 0.0103 30 0 730 0.1 2.8 0.1 2.8 
11/11/84 25.922 44 5.95 82 . 772 0.0077 44 0 117 0.1 :u 0.1 3.2 
11/IVM 25,987 37 7.13 85 773 0.0103 37 0 190 0.1 3.2 0.1 3.2 
111f31114 21,081 C3 1i.1 74 774 0.0154 43 0 975 0.1 2.8 0.1 2.8 
11/14184 
11/15/84 

26,DH ' 23 
26,151 32 

7.13 
3.97 

37 
ea 

774 
7711 

0.0102 
D.OD51 

23 
32 

0 
0 

,:021 
1,084 . 0.0 

0.0 
u 
u 

0.0 
0.0 

2.8 
32 

11/11/84 "26,224 36 3.87 66 777 0.0051 311 0 1,155 0.0 3.2 0.0 ~-2 
11/17/84 28.269 25 3.87 41 771 O.D051 25 0 D 1,205 O.D 3.5 0.0 3.5 
111111M· 21,321 33 11.95 SD 771 o·.0011 33 D a 1,270 0.0 3.5 o.a 3.11 
11119184 26,358 23 5.16 30 no· 0.0071 II 0 0 1,306 u u 0.0 0.0 
11/20/84 
11/21/84 
11/2V84 
11/23/84 

28,395 28 7 
26,447 33 
28,500 29 • 0 
2&,5711 40 0 

5.95 
U& 
6.¥6 
6.95 

37 
62 
53 
75 

771 
710 
781 
711 

0.0078 
0.0019 ' 
D.0071 
0.0071 

21 
21 
21 
40 

0 
D 
0 
ii 

0 
0 

. 0 
·a 

1,348 
1,406 
l,4U 
1,50 

8.4 
2.9 
0.1 

' 0.1 

3.2 
2.7 
2.1 
2.3 

o.o 
O.D 
0.1 
0.1 

0.0 
0.0 
2.1 
2.3 

11/24/84 211,827 29 0 us 52 712 0.0078 29 . cl 0 1,601 0.1 2.11 0.1 2.5 
11/25/14 28,680 29 0 5.15 53 713 0.0071 21 D D 1,159 D.O 2.3 0.0 2.3 
11/26/84 26,732 21 D 5.15 ~2 713 D.0078 29 D D t.717 O.D 2.3 O.D 2.3 
11/27/84 26,765 14 0 us 23 784 0.007& 14 0 0 1,745 o.o 2.5 0.0 2.5 
11/28/84 2&,100 25 D 5.15 45 ?85 0.0071 25 D a 1,7D5 0.1 2.3 0.1 2.3 
11/21/14 
11/30/84 

26,837 21 D 
28,883 25 0 

5.95 
1195 

37 ,. 788 
7B8 

0.DD78 
0 .DD76 

21 
25 

0 
0 

0 
0 

1,137 
1,887 

0.0 
0.1 

2.1 
I .I 

0.0 
D.1 

2.1 
19 

IVOl/84 26,931 28 0 3.17 63 717 D.DOS0 21 0 0 1,943 0.1 2.1 0.1 2.1 
1VDV84 28,981 24 D 3.97 411 781 0.0050 24 0 0 1,991 0.1 2.3 0.1 2 .3 
1VD3/84 27,034 21 0 3.17 53 788 D.0050 2• 0 0 2,047 o.o •2.1 O.D ·2.1 
1V04/14 27.041 24 11 3:01 7 711 O.D050 5 D D 2,0~7 11.0 18 0.0 o.o 
1V05/14 
12/01/84 
1V07/14 
.1V08/IM 

21,IH I 21 
28,HI 23 21 
28,HI :,0 28 
27,058 69 1' 

3.97 
3.97 
3.17 
3.17 

-46 
·16 

0 
711 

788 
7B8 
788 
788 

0 .0050 
D.QD50 
D.0050 
0.0050 

0 
0 
2 

40 

21 

• D 
0 

~2 
14 
54 
64 

• 2,057 
2,057 
2,081 

. 2,140 
.. , 

30.0 
!Jo.o 
21.0 
ID.O 

41 
56 

• 33 
24 

1.0 
1.0 
0.D 
o.o 

11.0 
27.0 

11.0 
6.0 

IVOD/84 27,125 31 0 3 D7 II 79D O.OD50 36 D 64 2.211 0.1 3.1 0.1 3.1 
1V1DIB4 . 27,171 21 0 3;17 63 791 0.0050 21 0 64 2,267 0.1 3 0.1 3.0 
1V11/14 27,201 - 30 17 3.97 23 7D1 . 0.0050 13 0 64 un 19.0 14 2.0 D.O 
1VIV84 27,22~ 42 21 3.97 23 792 D.0050 · 13 0 54 2,311 32.0 26 3.0 0.0 
IV13/1M 27.277 31 10 3.17 63, 713 0.0050 21 0 64 2,377 1.7 13 0.11 3.0 

lt.J'HU DI R1damallon ,...,_:T-odo-



Tabla 3 
Trinidad R111rvalr. Sta,k -.Yalu Mad1tlng During Na'n-trrlgallan S111an 

W111r\"111 .ltH 
HI nor 1p1ra1 an lcO 1· 

Hl1larl, R111rvalr Opor1llan Hl11a,1, G•a• Flaws Flows w/a Hl11a,1, SW Ral,1111 tz 
Hloloric: 
Gn>u Change In Sumc;Aa .. D .. yEvap. lnllaw 

Slac:k Walor Cununul1dv1 Cummutllllv, 
Rtl1111d SIDcll Walor TDlal lnllaw 

HlsL Balow Hl1Lal 
Tllnldad Dam Tllnldad Gaga Below Gaga Al 

• Canltnl Inlow RIIHII Evap. Cantenl alCanl1nl ·· Raia Slarad Fram Slarag1 Fram Slaraga SIDnld (PURBTRCl:l) (PURTRICO) Trinidad Dam Trinidad 
0111 

(5Dllfce1ND1e ->) /I 
(ac:,1-1111) (c:fl) (c:fs) 

ICOE) icoe, ICOEI 
(aa,-1111) 

ICOEI 
(au,:1111) (aaH) (adllaa1) (di) (ds) (aa1·l111) (aaa-1111) 

Ill ·/8 
ld•I Id•) 

, (SEOI ISEOI 
(di) (di) 

. 
Total Days DI D1v1r1lon/avalabfflly 
Tolals (1a1.f11I) 1575.23 280 7,617 
Max Ral11 (cf1) 
M .. n Raia when D1vll1klg (di) 

12/WB4 27,331 29 0 3.17 64 794 0.0050 ·29 0 64 2,435 0.1 2.3 D.1 2.3 
12/15/84 27,392 32 ·o 3.17 II 7'5 0.0050 32 0 64 2,411 D.1 ' 2.5 0.1 2.6 
12/16/84 27,431 26 0 3.17 48 798 0.0050 25 0 64 2,548 0.1 2.5 0.1 2.6 
12/17/IM ,27.453 0 ' 3.17 15 . 798 0.0050 I 0 64 2,566 0.1 2.3 0.1 2.3 
12/1~ 27,507 21 D 3.11 54 718 D.0050 28 D u 2.624 0.1 .2.8 0.1 2.8 
12/18/M 27,568 32 D 3.17 81 7H 0.1)050 32 ·O 54 2,687 0.1 2.5 0.1 2.6 
12/20/84 27,637 37 0 3.11 89 1100 0.0050 37 0 64 2.760 0.1 1.5 0.1 ·2.5 
12/21114 27,6811 17 0 3.17 31 IOI 0.0050 17 0 54 2,794 0.1 2.3 0.1 2.3 
12/22/84 27,611 13 0 3.17 2:i 801 0.0050 13 0 54 2.820 0.1 u 0.1 I.I 
12/23/M 27,753 33 3.17 12 803 O.OCJ.49 33 0 St 2.885 0.1 2.3 0.1 2.3 
12/24/84 27,792 '21 3.17 39 804 O.OCM9 21 0 5-1 2.927 0.1 1.9 D. I 1.1 
12/25/114 
12/26184 

27.854 33 
27,931 40 

3.17 
3.17 

62 . 77 
805 
1107 

0 .0049 
0.0041 

33 
40 

0 
D 

54 
54 

2,992 
3,071 

0.1 
0.1 

2.6 
3 

0.1 
D.I 

u 
3.0 

12/27/84 211,DI& 41 3.17 85 808 0.0049 45 D 54 3,180 ' D.I 2.5 0.1 2.5 
12/ZB/114 21,101 45 · 3.17 86 110 0.0049 45 0 54 3,%49 0.1 . 2.5 0.1 2.5 
12/29/M 211,114 33 3.17 82 BIi o.oou 33 D 54 , 3,314 0.0 2.6 0.0 2.6 
12/30/114 28,211 25 3.97 47 112 0.00,41 26 0 64 3,354 0.0 2.3 D.O 2.3 
12/31/IM 211,274 33 3.17 63 1114 D.0049 33 D M 3,429 0.0 2.11 D.O 2.11 
Dl/01115 
Q.1/02/15 
01/03/15 

211,313 21 
28.328 • 
21,344 II 

ua 
0 
0 

31 
15 
18 

814 
BU 
815 . 

.0.0024 
D.0000 
0.0000 

21 
8 
a 

D 
0 
0 

54 
54 
54 

3,471 
3.417 . 3,503 

D.O 
0.0 
0.0 

I.I 
2.6 

3 

o.o· 
0.0 
0.0 

1.9 
2.5 
3.0 

01/04185 211.311 24 0 47 1111 0.0000 24 0 54 3,551 00 3 0.0 3.0 
01/05/85 21,454 32 0 63 817 a.DODO 32 54 3.614 0.0 2.li 0.0 2.5 
01106/85 · 21,509 28 0 55 1111 

' 
0.0000 28 54 3,170 0.0 2.3 0.0 2.3 

01/07/85 28,572 32 0 63 1111 0.0000 32 54 3,733 o.o 2.5 0.0 2.5 
OIIOB/115 28.151 40 0 79 920 0.0000 40 54 3,112 0.0 2.5 o.o u 
01/09/85 21.701 28 0 55 821 0.0000 28 54 3,1188 o.o· 1.9 0.0 1.9 
01/10115 21,738 18 0 32 122 0.0000 II 64 3,900 0.D 2.3 O.D 2.3 
01/11/115 21.777 20 0 31 1123 0.0000 20 54 3,140 0.0 2.3 o.o 2.3 
01/12/85 zuo, 12 0 2, 823 0.0000 12 64 3,964 0.0 2.1 0.0 :u 
01/13115 21.158 21 0 H 824 0.0000 21 54 4,020 0.0 2.8 0.0 2.11 
01/14/85 21,104 24 D 41 125 0.0000 24 64 4,061 o.o 2,6 0.0 2.5 
01/15/85 28,152 24 0 48 125 0.0000 ' 24 54 4,118 o.o 3 0.0 3.0 
01/16185 21,001· 21 .0 55 127 0.0000 28 54 4;112 O.D 3 0.0 3.0 
01/1.7/85 28,055 24 0 48 127 0.0000 24 54 ,.220 o.o· . 2.8 a.a 2.8 
01/11185 29,119 32 0 114 828 0.0000 32 0 54 4,2113 0.0 3 0.0 3.0 
01111/85 
01/20/15 

29,176 21 
29.215 20 

0 
0 

5& 
40 

830 
830 

O.OOQD 
q.0000 

2i 
20 

0 
0 

t 
54 
54 

4,331 

·~71 
0.0 
0.0 

2.1 
2.3 

o.o 
o.o 

2.1 
2.3 

01/21115 21.247 II 0 32 ' 831 0.0000 18 0 54 4,01 ·o.o 2.1 0.D 2.1 
01/22/aS 21.217 20 0 40 831 0.0000 20 0 64 4,451 0.0 2.5 0.0 2.5 
OIIZJt15 29,338 26 0 41 1132 0:0000 25 0 54 4,501 o:o 2.3 0.0 2.3 
01/24115 21,31M 24 a 48 833 0.0000 24 ii 54 4,541 o.o 2.3 0.0 2.3 
01/25115 
01/2Bl85 

21,448 32 
21,418 24 

0 
0 

84 ~,, 834 
835 

0.0000 
0.0000 

32 
24 · 

0 
0 

54 
64 

4,&12 
4,660 

o.o. 
0.0 

2.5 
2.1 

0.0 
0.0 

2.5 
2.1 

l~HU of f11cbmJ1bl 
,.......,, ,....,.., ... ct. 
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TablaJ 
·1,lnldad Reservoir• Stock Walor Modallng During Non•lrrlgallon Suson 

Wattr Yur 1115 
Historic Dpuallon 

His1orlc Rourvoir Operallon Hlalorlc 01g1 Flows Flow, w/o Hlslorlc SW R1ln111 /2 
Hl110flc Stodl Walar Cummulafv1 Cummut1h1 .. ,L B11oW Hlsl. al 
Gron .Change in Surface Acnii DallyEvap. Inflow Released Slack Waler Toiallnnow ·Trinidad Dam Trinidad Gaga Below Gag1AI 

Contenl ln/loW Release ewp. Content alConlanl Rel1 , Slol•d From Slonlge From Slorage Slarad (PURBTRCO) (PURTRICOI Trinidad Dam Trinidad 
D•I• (acro-loel) . (ds) (dsl (acr1-IHII (acre-loal) (acres) (acll/acre) (ell) (ds) (acra:leal) (acr,-lael) (els) , (di) (ell) (clsl 

(Sourco/Note -•) /I ICOE) ICOEI ICOEI ICOEI 18 18 ISEOI ISEOI 

Tolal Days ol OlvamonlavaUablllly 
Tolal1 (acrs-l11II 
Ma• Ral11 Ids) 
M11n Rat• wh,n Dlverllng (ml 

175.:n 280 7,187 . 

01127/85 
01128/115 
01/21/85 
01130185 
Ot/31186 
D21D1l85 
02/02/H 

29,552 21 
21,801 25 
29,833 18 
29,850 . I 
21,llil I 
29,87' 4 
29,690 I 

0 
0 
0 
0 
D 
D 
0 

51 
41 
32 
17 
11 

• 11 

136 
137 
837 
837 
838 
131 
131 

0.0000 
0.0000 
0.0000 
O.DOOO 
O.DOOO 
0.0000 
0.0000 

28 
25 
1B 

I 
I 
4 
8 

0 
0 
a 
0 
0 
0 
0 

. 
1M 
14 
64 
54 
54 
14 
54 

4,716 
4,768 
4,798 
4,814 
4,830 
4,138 
UM 

0.0 
0.0 
a.a 
0.D 
0.D 
0.0 
0.0 

2.3 
u 
1.1 
1.5 
2.3 

4 
3.1 

0 .0 
o,a 
0.0 
0.0 
D.O 
D.D 
0.0 

2.3 
u 
1.t 
1.5 
2.3 
4.0 
3.8 

02/03185 
02/04/15 
02/05185 
02/06185 
02/07/15 
02/01/al 
02Jllt/85 
02/1D/85 
02/11185 
D2/12/1!5 
02/13/85 
02/14/85 
02/15185 
02/161115 
D2/17/115 
D2/11185 
02/19/15 
02/20/85 
02/21/15 
D2/22/D5 
02/23185 
02/24/85 
02/25165 
02/21115 
DV21/85 
02/21185 
03/01/85 
03102/85 
03/03/85 
03/04/15 
03/05,185 
03106185 
DJ/07/85 
03/01186 
03/09/85 
03110/85 
03/11/15 

29,747 29 
21,717 2D.~ 
29,820 18 
29,852 1& 
29,884 18 ~ 
21,933 26 0 
29,t&I 21 
30,015 29 ' 4 
30,056 20 
30,104 25 
30,171 37 
30,244 33 
30,317 37 
30,311 37 
30,441 29 
30,605 21 
30,563 21 
30,813 25 
30,871 29 
30,720 25 
30,794 37 
30,844 25 
30,iH 33 
30,111 20 11 
30,919 24 24 
30,152 25 25 
31,002 25 D 
31,043 21 0 
31 ,071 17 0 
31,111 22 0 
31,152 i 1 0 
31,202 26 D 
31,211 10 D 
31,252 20 0 
31,302 211 D 
31,3-44 25 D 
31,412 38 0 

D 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 

1.1 
1.18 
1.18 
3.17 
us 
us 
7.13 
7.93 '

57 
40 
33 
32 
32 
49 
33 
41 
41 
41 
74 
81 
73 
14 
51 
67 
67 
50 
58 
41 
74 
50 
17 
I 
D 

33 
60 
41 
34 
42 
33 
SD 
17 
33 
50 
42 

&JI 
'( 

131 
131 
840 
840 
840 
641 
841 
542 
842 
843 
144 
145 
845 
848 
147 
141 
1141 
149 
850 
150 
851 
851 
151 
152 
152 
152 
852 
153 
153 
154 
854 
ass 
155 
155 
856 
856 
857 

0.0000 
0.0000 
0.DOOD 
0.0000 
0.0000 
0.0000 
0.0000 
O.OOOD 
D.0000 
0.0000 
D.0000 
0.0000 
0.0000 
0.0000 
0.0000 

. o.oqoo 
0.DOOO 
D.0000 
D.0000 
0.0000 
0.0000 
D.0000 
0.00DO 
0.0000 
D.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0023 
0.0023 
D.0023 
0.0041 
0.0070 
0.0070 
0.0093 
0.0093 

' 

·21 
20 
18 
16 
11 
2& 
17 
25 
20 
25 
37 
33 
37 
37 
29 
21 
21 
25 
29 
25 
37 
25 
:,3 

4 
0 
D 

·2, 
21 
17 
22 
11 
26 

, 1D 
20 
29 
25 
38 

0 
0 
D 
0 
D 
0 
0 
0 
D 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
D 
0 
0 
D 
D 

.. 

54 
1M 
14 
54 
14 
1M 
64 
54' 
54 
54 
54 
54 
54 
54 
64 
5t 
64 
54 
54 
54 

' H 
54 
54 
54 
64 
54 
14 
54 
64 
54 
64 
64 
H 
54 
54 
54 

• 54 

4,912 
4,952 
4,984 
5,016 
5,041 
&,OH 
6,132 
6,112 
5,222 
5,272 
5,345 
5,410 
5,483 
5.558 
5,614 

&.672 
5,730 
5,71Q 
5,131 
5,068 
5,961 
1,011 
8,078 
8,084 
6,084 
6,064 
6,1:W 
6,171 
11,210 
&,254 
1,290 
&,3{2 
1,382 
1,402 
6,460 
6,510 
&,585 

.. 

. 

0.0 
D.D 
D.D. 
0.0 
0.0 
o.o 
3.7 
2.7 
D.D 
0.0 
0.0 
0.0 
D.O 
0.0 
o.o 
D.O 
0.0 
0.0· 
O.D 
0.0 
o.o 
0.0 
D.O 

110 
25.0 
t .2 
0.1 
0.1 
D.D 
0.1 
D.1 
D.O 
0.0 
0.0 
0.0 
0.0 
0.0 

4 
2.8 

3 
2.5 
2.3 
2.3 
u 
2.3 
2.3 
2.5 
u 
1.9 
1.7 
l.'7 
1.3 
1.5 
1.3 
1.3 
1.5 
1.5 
1.9 
2.1 
1.9 
13 
23 
13 
3 

u 
. 3.2 

2.1 
2.5 
2.1 
2.1 
2:5 
2.1 
3.2 
5.7 

o.o 
D.0 
O.D 
O.D 
ci.o, 
0.0 
O.D 
O.D 
0 .0 
0 .0 
D.O 
0.0 
D.O 
O.D 
D.O 
D.O 
0.0 
0.0 
O.D 
D.D 
0.0 
0.0 
0.0 
0.0 
1.0 
D.O 
0.1 
D.1 
0.0 
0.1 
0.1 
D.D 
O.D 
0.0 · 
D.D 
0.0 
p.o 

4.11 
2.1 
30 
2.5 
2.3 
2.3 
0.0 
0.0 
2.3 
2.5 
2.5 
u 
1.1 
1.7 
1.3 
u 
13 
1.3 
u 
1.5 
1.9 
2. 1 
u 
0 ,0 
0.0 
0.0 
3.D 
3.6 
3 .2 
2.1 
2.5 
2.8 
2.1 
2.11 
:z.a 

· 3.2 
6.7 

lu'UU of Aechmillllon 
flt~ma; Tmlbcl ,too 



Tabla l 
Trinidad Re1arvolr • Sroclc Wattr Modallng· During Non • .;rloatlon 51110n 

Waler Year 1915 
Hl11orlc Op1nllo11 

Hl1torlc RHorvolr Oporallon Hl1lorlc G.•u• Flows Flow• w/o Hl11orlc SW R1l1u11 /2 
· Hlslorlc Sloo Walor Curnmulafvo Cummul•llv• HIii. Balow Hlsl 11 

Gtou . 'Clla11111 In Swface Acnts DallyE~. Inflow Released s1oct water T Olal lnllDw Trinidad Dam Trinidad Gage Below Gage Al .. Conran! 1niow RalHH Evap. Contini alConlanl Rall SIDrad From Slorag1 From SIDrlga Slored tPURBTRCO) IPURTRICO) Trinidad Dam Trinidad 
Dalo (acra-leet) (els) (ell) (10'1-IHI) (acnt-l11t) (acn1) (acftlacre) (els) tels) (acrv.fael) (acre.fHI) (cfs) (els) (els) (ell) 

(Souru/Nole ·>) /I (COE) ICOE). (COE) ICOEI 1B /8 ISEOI (SEO) 

Total 01)'1 of Dlvers!onlavahbffll)' 
Total1 (acr•l1el) 515.23 2BD 7,.117 -
Mal RalH (cfs) 
M11n Rall whan D1vlll1lng (c:b) 

03/12/85 31,417 n 7.13 75 851 0.0092 42 o 54 l,HI 0.1 I 0.1 1.0 
03.'13/BS 31,531 29 7.93 51 859 0.0012 29 •O 54 1,728 0.2 u 0.2 u 
03.'14/85 31,598 33 7.13 51 859 0:0092 33 0 ~ 8,711 0.2 4.2 0.2 4.2 
03.'15/85 :U,65& 33 . 7.13 59 160 . b.0092 33 0 54 6,856 0.2 4 0.2 4.0 
03.'18/85- 31,731 42 7.93 76 HI 0.0012 42 0 54 8,139 0.2 4.2 0.2 4.2 
03/17/85 31,711 21 7.13 50 182 0.0082 21 0 54 1,991 0.2 3.8 0.2 3.1 
03/18115 :11,Mt 34 7.ll 80 863 0.0092 34 0 54 7,064 0.2 4 0.2 4.0 
03.'19/15 31,183 25 7.13 . 42 86.4 0.0092 25 D 54 7,114 . 0.2 • 4.2 D.2 4.2 
'03,120/85 31,987 41 · 7.13 1M 865 0.0092 48 o 54 7.205 0.2 4 0.2 4.0 
Dl/ll/85 32,011 30 7.113 51 865 0.0092 30 o 64 7.265 0.2 ll.l 0.2 3.5 
0:1122/85 32,0BI 25 7.h 43 866 0.0092 21 o 54 7.315 0.2 3.8 0.2 3.8 
03/23185 32,103 25 7.113 42 HI 0.0012 25 o· , ~ 7,365 0.2 3.5 0.2 3.5 
03/24/115 32,163 35 1.12 80 867 0.0114 .35 0 54 7.434 0.2 3.2 0.2 3.2 
03/25/15 32.214 34 15.87 61 Illa 0.0183 34 o 54 7,501 0.2 3.2 0.2 3.2 
03.'2&.185 32,2311 25 o · 23.I 25 868 0.0274 25 0 54 7,551 . 0.2 4 0.2 4.0 
03.'27/115 32,290 31 0 23.I St . BIi 0.0274 38 o 54 7,821 o.z 4 0.2 4.0 
03/28/115 32,30 31 0 1.112 51 861 0.0114 31 o 54 7,117 0.2 4 0.2 4.0 
031,28/115 32,290 30 54 3.97 -51 •Ill O.Q041 a 24 101 7,187 64 .0 43 a.o 0.0 
03/30/IIS 32,205 37 74 11.112 -115 187 0.0114 0 37 175 7,817 74 .0 85 0.0 o.o 
03/31/115 32,095 21 74 5.15 •110 868 0.0089 0 53 280 7,187 74.0 85 0.0 0.0 

SH U11 of loolnolH after Tabla 5. 
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Table• 
Trinidad R111nralr. Slack Waler Modeling During Nan,lrrlgallon Susan 

Watu YHr 1911 . 
R111nralr Opuallons and Rlvor Gago Flows wllh Slack W1t11 Relnns of lnnow lo Make 5 els Av1i11bi1 

Dali 
ISaurce/Nale ->) /I 

Surfac1 
R11onralr AcrH al 
Conlan! Canlenl lnllaw 

(acn-leel) (acres) (els) 
• ICOEI 

RllaaH 
(els) 

/4 , /5, /8 

Evap. 
(acre-IHI) 

Ch1ngo In 
Canlonl 

(1cr1-laal) · 

Slack Waler CummulaUv1 Cummul1Uv1 
lnDaw R1loaHd Slack Waler Tabll lnnaw 
Slal1d Fram S1of8g1From Slan,gf Slanld 
(els) (di) (aci'a-leet) · (acre-IHI) 
/8 /5,/8 /8 

Gago Flaws 
Bliv Trlnld1d Dam at Titnldad 

w/5 eta SW w/Scfa SW 
(PURBTRCO) (PURTRICDI 

Ida) ltf•l 

FlawAvan 
Far S1Dckw1lar 

11 Trinidad gaga 
ldsl 

CummulaUv1 .CummulaUva 
FlawAvaU FlawAvaU. Flaw Avail. 

For Slack wklor Balow Stock waio Below Sladcwol11 
al T dnldad oaoa D1voralon1 Olva,.lons 

(acra-faal) (cfs) (acra-laelt 
n. n 

Total Days al Dlve~tan/a~aHablllty 
Talal1 lacr..t11t) 
Ma. Ralaa left) 
Maan Raia whan D1v8f1lng (els) 

IS7U7 0 7,708 
1211 

I 
6 

1,100 
32 

22 

• 
211 

10/31/84 
11/01/14 
11/02184 
11/03/D4 
11/04/8.4 
11/05/84 
11/06/84 
11/07/14 
11/0II/IM 
11/011/84 
11/10/IM 
11/11/14 
11/12/14 
11/13/84 
11/1'1"4 
11/15/"4 
11/III/IM 
11/17114 
11116/84 
11/11/84 
11/20/84 

· 11121/84 
11/22/14 
11/23/64 
11/24/"4 
11/25/84 
11/211/14 
11/27/64 
11/28164 
ll/28/84 
11/J0/84 
12/01/14 
12/DV84 
12/03/IM 
12/04/14 
12/05/114 
12/08/84 
12/07/84 
12/08184 
12/09/84 

25,201 
25,211 711 38.00 
25,3-41 712 47.00 
25,396 713 32.00 
25,476 713 42.00 
25.~8 785 40.00 
25,630 761 48.00 
25,617 767 35.00 
25,753 7.111 . 39.00 
25,790 761 22.00 
25,842 711 30.00 
25,923 770 44.00 
25,988 772 37.00 
28,082 773 43.00 
26,100 774 23.00 
26,156 774 32.00 
26,220 775 38.00 
26,262 171 25.00 
28,311 111 33.00 
21,341 771 · 23.00 
21,388 771 28.00 
26,4311 771 33.00 
28,484 780 21.00 
26,552 780 40.00 
~6.598 ·1.11 29.00 
28,844 782 29.00 
28,691 782 21.00 
28,708 713 14.00 
28,746 713 25.00 
28,778 764 21.00 
28,813 784 25.00 
28,859 71~ . 28.00 
26,897 788 24.00 
28,943 181 21.00 
2&.977 181 24.00 
21.189 781 I .DO 
27,030 788 23.00
27,088 788 30.00 
27,111 781 51.00 
27,2"4 791 .JS.OD 

. 

0.00 
0.00 
0 .00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
o.ob 
0.00 
0.00 
0.00 
1.10 
1.80 
uo 
1.50 
5.00 
5.00 
5.00 
2.90 
2.70 
2.50 
2.70 
2.7D 
2.60 
2.70 
uo 
3.10 
2.10 
2.70 
2.90 
5.00 
0.00 
0.00 
0.00 
0.00 
1.20 

5.114 
013.81 

. 13.87 
3.91 
6.94 
t.11 

11.Bt 
11.11 
195 
7.92 
5.13 
7.12 

11.89 
7.93 
3.87 
3.91 

· 1.,1 
5.14 
5.95 
1 .95 
5.94 
U4 
5.14 
6.14 
5.14 
5.14 
5.14 
5.94 
5.83 
5.93 
3.91 
3.91 
~-91 
3.11 
3.t7 
3.17 
3.17 
3.17 
3.18 

15 
71 
&O 
79 
73 
81 
58 
86 
38 
62 
II 
65 
73 
38 
68 
64 
43 
57 
30 
40 
6D 
48 
88 
47 
48 
46 
17 
38 
30 
38 
48 

. 38 
48 
34 
12 
42 
H 

113 
&5 

0 
38 0 II 71 
47 0 0 184 
32 0 0 _'i21 
42 0 D 310 
40 0 0 389 
41 0 0 480 
35 0 0 549 
31 0 0 828 
22 0 D 670 
30 0 730 
44 817 
37 890 
43 975 
23 1,021 
30 1,081 
34 1,149 
24 1,191 
32 1,258 
18 1,2H 
23 1,3-10 
28 1,398 
26 1,448 
~7 1,522 
27 1,675 
28 1,827 
28 1,679 
12 1,702 
22 1,741 
18 1,782 
22 1,825 
25 1,875 
21 1.917 
25 1,967 
11 2,005 
a 2,021 

23 2.087 
30 0 2,127 
61 0 2,24-4 
35 0 0 UiJ 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 

· 0.1 
0.1 

-0.1 
D. I 
0.1 
0.1 

O· 
1.8 
I.I 
1.5 
1.5 

5 
5 
6 
3 

2.8 
2.8 
2.7 
2.7 
2.5 
2.1 
2.9 
:u 

3 
2.8 
2.1 

5 
I 
I 
0 
0 

u 

. 

.• .• 

3.2 
3 
3 

u 
2.1 
2.1 
u 
2.8 
2.8 
2.8 
3.2 
3.2 
2.8 
2.8 

I 
5 
5 
5 
6 
5 
I 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
g 
5 
6 

111 
27 

Ii 

' ' 

0 
0 
0 
0 
D 
0 
0 
D 
0 
0 
0 
0 
0 
0 
5 
5 
5 
5 
Ii 
5 

' 5 
5 
5 
5 
5 
6 
5 
6 
6 

' 5 
5 
I 
5 
6 
I 
I 
5 

0 
0 
0 
0 
0 
0 
D 
0 
0 
0 
b 
0 
0 
0 

10 
20 
30 
40 
50 
60 
69 
71 .. 
99 

101 
1111 
128 
131 
141 
111 
161 
178 
188 
198 
2oe 
211 
228 
238 
241 

3.2 
3.0 
3.0 
2.5 
2.8 
2.8 
2.8 

. 2.8 
2.8 
2 .8 
3.2 
3.2 
2.8 
2.8 
0.0 
0.0 
D.O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 
o.o 
0.0 

· 0.0 
0.0 
o.o 
0.0 
0.0 
D.0 
0.0 

13.0 
22.0 
o.o 
o.o 
O.D 

8.3 
12.3 
1U 
23.2 
288 
34.3 
39.9 
45.4 
61.0 
66.5 
12.1 
69.2 
74 .B 
80.J 
80.3 
IIO.J 
II0.3 
80.3 
80.3 
80.3 
80.3 
80.3 
80 3 
80.3 
8D.3 
80.3 
80.3 
80.3 
8Q.3 
80.3 
80 .3 
10.3 
8D.l 
80.3 

1011.1 
149.1 
141.8 
141.8 .. 
149.8 

12/10/84 
12/11/14 
12/12/"4 
1V1311M 

27,312 782 21.00 
27,357 794 30.00 
27,427 714 42.00 
27,08 711 JI.OD 

2.00 
I .DO 
Ii.DO 
2.00 

3.H 
3.11 
3.H 
3.H 

41 
48 

I " , 81 

28 0 0 2.365 
25 D 0 2,415 

. 37 0 0 2,488 
31 ·o 0 2,581 

2.1 
7 
I 
2 

5 
5 
5 
5 

6 
5 
5 
6 

251 
261 
271 
288 

D.O 
0 .0 
0.0 
0.0 

149.8 
141.1 
149.1 
148.1 

l"'11U 11f R1d1malbn 
fl1n1ffl1. Tmldad IIOQ 

·' 
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T1bl1 4 
Trinidad RH1rvolr • Slock Walor Mod1llng During Non-lrrlg1Uon Season 

Walor YHr 1115 
R001trvolr Operallon1 and Rh,or Gaga Flows wilh Slock Walar R1l111 u of lnftow 10 M1k1 5 els Av1ll1bl1 

Gago Flow1 Cummuladva Cunvnuladve 
Sumco Slack Walor CunvnaAaUve Cunvnulalive lllw Trtnldad D119 al Tnnld1d FlowAvall flow Aval FlowAvai. FlowAvaU 

Re11rvair Acrea al Chango In lnftow Raleased Slock Waler Total lnftow w/5 ds SW w/SdsS~ For Sloc:kwaler Fot.Slock walar Below Slock wall BalOW Sloc11wa1 .. 
Conlant Conlefll lnllow Relaa&e Evap. Conlan! Sloled Frum SlonlgrFroni SIDIBOI Sloted (PURBTRCOJ (PURTRICO) al Tdnldad v11111 al Tllnldad gag1 Olva,wlons Olvenlons 

D111 (acre-IHI) (aaa1) (dsl (di) (acre 0 f11I) (acro-lnli · (d•) (di) (acra-leil) (acre-IHI) (di) .. (di) Ids) (acr1-IHI) (cfa) (ac,e-11111 
rsource/Nole ->I /I ICOEI /4 /6 /I I& 15,/8 I& . I n n 

Total Daya of Dlveralonlavaffabfflly 120 32 
Talala (acra,IHI) 574.57 0 7,7GB 1,1?0 211 
M .. Rala1(d1) 5 22 
~••an Ral1 whan D1v1rllng (da) Ii 4 

12/14/&4 27,544 7117 ~e.oo· 2.70 :S:tt ... 28 0 0 2.113 2.1 5 '298 0.0 148.8 • 
1~16184 27,5118 7H 32.00 :Z.50 u, H 30 0 0 2.872 2.1 Ii Ii 307 o.o 141.1 
12/16/84 27,831 798 . 25 00 :Z.50 3.91 41 23 0 Cl. 2,717 2.1 5 Ii 317 0.0 141.8 
12/17/14 27,618 ·eog 9.00 2.70 U8 9 8 0 0 2,721 u 6 6 327 0.0 10.8 
·,2111194 27,897 800 29,00. 2.20 3.91 49 27 0 0 2,712 2.3 6 5 337 0.0 1411.1 
12/19/84 27,752 801 3200 2.50 3.98 55 30 0 0 2,841 ·u .. 5 5 347 0.0 149.8 
12/20184 27.115 103 37.00 2.50 3.H 64 35 0 0 ·2,109 2., 5 6 357 0.0 1411.8 
12121/14 27.IM I 804 17.00 2.70 3.11 24 14 0 0 2,937 u 5 5 387 . 0.0 141.8 

.12/22/84 27.158 805 13.00 3.10 3.99 .. 18 10 0 0 2,957 3.2 Ii 371 0.0 141.1 • 12123/14 27,912 eo& 33.00 2.70 3.18 5& ·:so 0 0 "3,017 2.8 5 5 . 387 0.0 1498 
12124/14 27,144 801 21.00 3.10 UI 32 11 0 0 3,053 3.2 6 5 317 0.0 148.8 
12/25184 28,000 807 33.00 2.50 u1· 51 31 0 0 3,113 2.1 5 6 407 0.0 1~9.1 
12/26/84 21,072 101 40.00 2.00 3.11 71 31 0 ·O 3,188 2.1 5 .. 5 417 0.0 141.8 
12/27184 21,152 liO 45.00 :Z.50 3.H IO 43 0 D 3.272 2.1 5 Ii 428 D.D 148.I 
12/2B/84 28,232 iu 45,0D 2.50 3.17 10 43 0 D S,3sa 2.1 5 Ii 43& 0.0 141.1 
12/29184 21,281 113 33.00 2.50 3.98 117 31 0 0 3,416 2.li 5 44& 0.0 141.8 
12/30/IM 21,321 114 25.00 2.10 UI 40 22 0 0 3,460 · 2.7 5 ' 466 o.o 149.8 
12131/84 21,388 114 .33.00 uo 3.17 57 31 0 0 3,521 u 5 ' 6 411 o.o 148.1 
Vl/01115 28,420 115 • 21.00 3.10 UI 34 18 0 D 3,557 u 5 . 6 478 0.0 141.8 
01/02185 • 26,431 118 8.00 2.50 0.00 11 8 0 'o 3,568 2.6 5 5 486 0.0 ' 149.1 
01/03185 · 28,443 11& 800 :Z.00 0.00 12 & D 0 3,580 2 5 41& 0.0 149.8 
01/04/15 21,488 117 24.00 2.00 0.00 22 0 0 3,824 2 5 ' Ii 508 0.0 141.1 
011115115 28,545 117 32.00 2.50 0.00 " 51 30 0 3,683 2.11 5 6 618 o.o 149.1 
011118/'5 21,615 111 21.00 2.70 o.oo 50 25 0 3,733 2.7 5 5 521 0.0 149.1 
01/07115 21,853 119 32.00 2.50 0.00 51 30 0 3,782 ·u 5 5 531 0.0 149.8 
01/01/15 21,721 820 40 00 2.50 0.00 74 38 0 3,866 2.5 5 5 5-15 0 .0 141.1 
D1/0I/J5 21,777 122 28.00 3.10 0.00 41 25 0 3,915 3.1 5 Ii 555 ·o.o 149.11 
01/10/85 21,104 123 16.00 · :Z.70 0.00 2& 13 0 3,141 2.7 s 5 - 565 0.0 149.B 
01/11/85 -21,131 123 20.00 2.70 0.00 34 17 D 3,975 2.7 5 5 576 O.D 14111 
D1112/15° 21,857 824 12.00 2.20 o.oo· 18 ID D 3,984 2.2 5 5 585 0.0 141.1 
01/13115 21,908 ' 824 21.00 2.20 0.00 51 28 0 4,045 2.2 6 Ii 595 0.0 IU.8 
01/14/85 28,151 , 125 24.00 2.50 0.00 43 22 0 4,088 2.5 5 5 805 0.0 141.8 
01/15185 28,1115 825 -24.00 2.00 0.00 44 22 0 4,132 2 Ii 5 615 0 .0 141 I 
D1116165 29,046 · 126 28.0D 2.00 o:oo 52 28 0 4,184 2 5 5 826 0.0 149,8 
01/17/85 29,090 127 24.00 2.20 0.00 43 22 D 4,227 12 5 5 &35 0.0 1411.1 
01/1B/85 28,141 121 32.00 2.00 0.00 60 30 0 4,287 2 5 Ii 645 0.0 148.8 
01/11/85 29,200 n, 21.00 2.20 0.00 51 28 0 4,336 2.2 5 Ii 155 0.0 141.8 
01/20/85 28,235 830 20.00 2.70 0.00 ' 34 17 0 4,372 , 2.7 5 5 664 D.O 148.8 
01/21/15 29,~BI 831 18.00 2.90 0.00 26 ' 13 0 4,398 2.V 5 I 874 O.D 148,1 
01/22185 29,295 131 20.00 2.50 o.oo 35 18 0 4.433 · u 5 5 184 0.0 141.1 
01/23185 29,340 131 25.00 2.70 · 0.00 44 22 0 0 4,477 2.7 5 Ii 684 0.0 141.1 
01/24/85 29.3B2 833 24.00 2.70 0.00 ,12 . 21 0 0 4,511 2.7 5 6 704 0.0 141.1 
01/25115 21,440 833 32.00 2.50 b.00 59 30 0 0 4,571 . . 2.5 5 5 714 0.0 HU 
01/28115 21,412 134 2400 2.90 0.00 ,, 42 21 0 0 4,620 2.1· 5 5 724 0.0 149.1 

lutHU of Rac:bmalDII 
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United States_ Department of the 1 ~~~~M~ 
BUREAU OF RECLAMATION 

.Ea.stem Colorado Arel Office 
IIOS6 West County RD IB.E JUH 23 '03 

INUPLY 
UF!ll TO: l.ovcl.uid., Colon.do BOS37 •'n 11 

GP-4200 .111.r\1 QJr[ 

.ENV-7.00 JUH 1 9 2003 .. , 
MEMORANDUM 

. j:::~;::=::;;:~T::lD#==:==..l 
To: .Supervisor, U.S. Fish and Wildlife Service, Ecologic.al ~ .. ~::l:s:":':-1 -----1 

Colorado Field Office, Lakewood, Colorado J-:CIIIITIIO==::"'."L-:-IIO-. ----
Bria·f:anoll RlLllfR ,.n. 

From: Brian Person, 
Arca Maoager 

Subject: Federally-Listr:d.lbreatcned and Endangered Species Associaled with Trinidad ,· 
Re,ervoir and Purgatoin: Rive,, 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 Rcsc:rvoir ProjecL 
The changes would allow the City ofTrinidnd to use a portiorLofthe irrigation pool for . 
municipal and indu.stria! purposes; allow the St.ate ofColol'8do to use a portion of the irrigation 
pool for the n:servoir recrcation/.6.shc:ry pool; and allow for more efficient stock. watering 
downstream of the l"CllCrvoir. · · 

Trinidad Reservoir wa.s constructed in 1976 by the CoIJ)S of Engineers as a joint water resource 
project with Recl~on and is authorized for flood control. irrigation. sedimenl n:tcntion, and 
n:crc:acion. Reclamation ad.min.istCf3 a water supply contract with the Purgatoire·River WpJ.cr 
Conservancy District. 

The action area associated with the proposed action includes Trinidad R.cllervoir, surrounding 
Project lands, the Purgar.oire River downstrcam of the reservoir to its confluence with the 

. Ar!c.ansa.s River, and the Arluinsas River from its confluence with the Purgatoin: River to 
John Martin Reservoir. In addition, the action area includes that ·area· of Las Animas County 
below elc:vation. 6,000 feet mean sea level bounded by U.S. Highway 160 on the south, the 
Purgatoire River on the cast, the drainage divide between the Purgatoirc.River and the Apishapa 
River on the nortb, and lntcI'3tatc 25 on the wesL A map is attached that highlights these · ,-
boundaries. 

Reclamation has determined that the following listed, pn>poscc!, and candidate species may be 
present in the action area and, following your written concurn:nce, intend to consider and 
evaluate potential effects on these species in a biological assessment. · 

.. ~ ... 



... . 
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Threntencd or Eodangcred Species 

Bald eagle (Haliaeetus /uecoceplra/u.,) 
Piping plover (Charadrius melodis) 
Interior least tern (Slerna anJillarum) 
Eskimo curlew (Numeniu.r borea/is) 
Black-footed fmet (Mustela nigripes) 

Proposed Species 

Mountain plover (Chf:zradrim inontanus) _ 

CandidalC Species 

Arlcansas darter (Elheostorruz cragim) 
Black-tailed prairie dog { Cynomys ludovicianu.r) 
L~cr pr;airie-chickcn (Tympanuchus pallldicincrus) 

In addition to requesting written concurrence with !his list of species, R.cclamatioo i$ requesting 
· all information available to thc·u.s. Fish and Wildlife Service, or references thereto, thnt would 

facilitate our evllluation of the potential effCCt3 the proposed action ·m11y have oo these: spcc_ic:s. 
We would especially appreciate all available infonnation concerning .habi~t requirements, 
currenr wstribution, stzr.tus of the species, and recent sightings. 

,We appreciate your cooperation. Should you have questions concerning this request, you may .•. 
co.ntm:t Gary Davis at 406-247-7717. 

Attachment -1 

be: GP-4200 (Epperly, ~uis) '{w/attachmcnt) 

EC-1003 (Yehmas), EC-1300 (Johns), .EC-1340 (Wilson. Sunde) w/anacllmcnt 

·~OTICE· · ' · 
:.: YOU oETACH ENClO'!.URES, PLEASE 

!SERT YOUR COOE NUMBER ---
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United States Department of the Interior 
FISH AND Wil.DLIPE SER VICE Ql'-t" ;t ·:.'., . i . • .• , ·:)(>Y 

· Ecological Services ;, .. . ,..., .. , . ... 7::"~': 
Colorai:lo Field Office 

7:iS Patfet Street. Suite 361 
Lakewood. Colorado 80215 t ·. 

... 
~G··~·:·~~~ 

IN REPLY REFER TO: 
ES/CO/LK: T&.E/SP Ust ·c.-tv~. ijO · 
Mail Siop 65412 

_'JUL 3 1 2003 

MEMORANDUM 

To: 

From: Susan C. Llnncr . 
Colorado Field Supervisor, U.S • .Fish and Wildlife Service 
l..Alcewood, Colorado · . 

Sul>jcet: Fcdc:rally Listed Thrcatt:oed and Ead3ngcR:d Species Associated with Triaida.d ·· 
Reservoir und Purgaroirc River, Colorado 

The U.S. Fish and Wildlife Scrvic;c (Service) ·received your June 19,.2003 memon.odum on June 
23, 2003 regarding the proposed ch1D1gcs to the Opcrauag Principles and ~ng Criteria for 
the Trinidad Dam and Reservoir Project. These comments have been IJI'epan:d under the 
provisions of the Endangered Spc:c:ios Act of 1973, as aaiendcd (16 U.S.C. 1.531 et. seq.). 

The Service concurs with the llst of species you have prepared. Please note, however, that the · 
Eskimo curlew (Numuiiiu barr:alis) lias been removed from the list of special swwi s~cles ln 
Color.uio, and will thcrcrfore not need to be addressed. For your coove1uencc, I am enclosing a 
copy of the most recent species list, by coua1y, for Colorado. 

The Service would be conccmcd if the proposed .action results .is a depletion in the amount of · 
water that is currently permitted to flow throulth the .Ptuntoire River llasin and/or affects John 
Manin Reservoir :,v~crc Qcsting bald eagles (Ilaliaee111.1 Teucocephafus). least~· (Sten;ia 
antillar.um) and ptplllg plover (Charatinus melodu.r) arc known to be. M:iny of the species on 
your list depend directly on the river for their migration, breeding and feeding behavior. A 
clisruption of these activiticS may adversely affec:l the species :is .ciefined in the Endange~ 
Species Act. 

Below iJ a very brief description o( the habitat ty~ of the species of conccm. It ls highly 
recommended chat a more in-depth habiw analysis be accomplished before any conclusions arc 
drawn. Among other placca, this information can be found on various web sitc3 (I.e. 
w)l'}Y.na~cca8(omr.org}, the Colorado.Breeding Bi..rdAtl1u (Published by the Colorado 
Div1sion of u~c • and. speaking with Jpccic.c c,.pcrts from _the Colorado Division of Wildlife:. 

Bald Eagle • Those pzurs of bald eagles that breed in Colorado use large;, mature 
cottonwoods or _pines to hold their heavy nests (Colorudo Breeding Bird 
Atlas. 1998. H.E. .Kinglery, :Eel.). Most of the time, they arc found on or 
near l.irge bodiea of water that will provide foraging opponunicics. Bald 
cag.lcl fccd oo fish, walt:Tfowl and carrion and prefer areas that aze nor 
heavily impacted by human distutbancc. 

Q;f,cla! File Copy 
-;-; 57'* c..f,I V. ~ tJ 0 

\fil. Or:. O 

.. 
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Piping· plover- ~ping plovers ncsc on sandy beaches, prc(erably on islands, but water 
level .fluctuations from yr::lr ro vear farce movement between siteS. In we, 
ye~. when warer coven i:lland bca.c:hcs, they have nested on gravel bars 
or s:inds1onc bcnc:hl:$ between bands of cliffs (Colorado Breeding Bird 
Atlas. 1998.li.E. Kinglery,Ed.). 

lacerior Jeut tcm• The least tem nest in locations similar I.O chc piping plover, but has shown 
a very high affinity to sites on islands. 

Mountain plover . : Mountain plovers IIJ"C found primarily in the a.rid grasslands of Ilic OR:i.t 
Plains, when: grass ~ws no taller that 3 inc:h~ tall (Colorado Breeding 
Bird At.las. 1998. H.E. Kinglcry1 Ed.). -Nesting plovers choose shortgrass 
prairie ~ by prairie dogs, b1soo or c:attlc, over~d t.allgrus of · 
fallow f1clds (Color:ido Breeding Bird Atlas. 1998. H.E. Kinglery, Ed.). 

L. Prairie Chicken • Optimal"ho.bita1 conaists of midgras1 to taU~ prairies t'or nesr :ind 
winter cover. The forb and shr\11> component of this nuig_e_l,2ZJd., provide 
foraging substrate (Colorado Breeding 13ir<l.Atl.is. 1998. HJ:. K.inglcry, 
Ed.). Grasshoppers and i11secu: provide: the prizn:iry food soun:c during the 
summer, whereas winter food consists largely of plant materials such 

. 
as 

seeds and grain (Colorado Breeding Bird Atlas. 1998. H.E. Kinglcry, Ed.) • 

Mans:is Darter • Preferred habii.at: spring-fed creeks With COO}, c:lcar W1'tc? and hc:rb~'1S 
o.quatic: vcgcto.cion. growth.t of watcrcrcs.s or other aquatic: plants. Ofcen in 
pools with sand, fine gravel, or organic detritus substrate • .Eggs arc laid··in 
gnwc:l bottoms (www.nature_S&:rVcexplorer.org). 

Blaclt.;tailod pr. dog • .Black-1ailc:d "r.i.iric dogs typically inhabit short•gras.i p.ntiries; they usually 
. avojd areas of heo.vy brush :md t:lll ~._possibly bc:ea11$e visihlhty is 

considenb{y reduced. Their food is chiefly plant matcrlnls, panic:ularty 
low-growing weeds and grasses (The Mammals of TDXa& • Onl~ne, . 
www .nsrl.ttu.cdu).' 

Bluck-fool:d fcrtel • Fcncts utilize the same short-gru.s prairie: habitats thlll the prairie dogs do. 
The prairie dogs axe their prim11ry ~ood source:. · 

Thank you the opportunicy to comment on yoll!' .~roject. If enc Service can be of further 
ussistanc:e, p\casc contact Jeff Peterson al (303) -75-2370. . . . 
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I ..l 
MEMORANDUM 

To: Supervisor, U.S. Fish and Wildlife Service 
Ecological Sc:rvicc:s, Colorado Field Office: 

Ann: Ms. Susan Linner 

Brian Person Brian Person Froni: 
Arn Manager 

.... 
Subject . Biological Asscssmcml (BA) for Amending the.Existing Opc:nuing Principles and/or 

Operating Criteria _11t Trinidad Dam and R_c:sc:rvoir, Colorado _ ·· 

"("he Bureau 'of Rc:clnmation is proposing to amend the existing Opcr:mng Principles and/or Operating 
Criteria at Trinidad Dam and Reservoir in Las Animas County, Colorado. The proposed amcmdments 
woL1ld (I) allow the: City o.f Trinidnd lo use a portion of the irrigation capacity for municipal and industrial 
purposi:s; (2) allow the: Colorado Division of Porks and Outdoor Recreation lo permanently commit 
700 acre-fec:t of the irrigation capacity to the: recreation pool lo replace evaporation and seepage losses; 
and()) llilow for more efficient delivery of stock water within the Purgatoire River Water Con.,ervnncy 
District during the non-irrig:irion senson by pennining stock water to be relc::i.sed at rates greater than the 
five cubic feel per second that is currently permitted. 

A more deta iled description of the proposed amendments and their effect on listed species is included in 
tbc anached 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 lhe bald eagle. 

We ,.,ould appreciate: your ex.pedilious response to this ~quest. Should you haYe qu.:stions or wish to 
discuss the BA in more detail, you can contact Gary Davis at 406-247-7717 .or Paula Sunde 11 

970-962-4367 . 

. Attachment 

cc: Dennis Garcia 
Army Corps of Engineers 
41010Jefferson PIDZD, NE 

·Albuquerque, New Me.,:ico 87109·3435 
(w/alt) 

NOTICE: . 
be: GP-4200 (Davis, Epperly)(w/att) IF YOU ;,cTACH ENCLOSURES, PlEASc 

E~-1003 (Vehmas), EC-1300 (Johns) (w/att) INSERT "f(;,u~ cooe NUMBER ---
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Biological Assessment' Trinidad Reservoir, Colorado 

PROPOSED ACTION 

. The Bureau of Reclamation (Reclam:i.Lioa) is proposing to approve amendments to the existing 
Operating Principles and/or Operating Criteria at Trinidad Dam l.lnd Reservoir. The proposed 
amendments would (1) allow the City of Trinidad (Trinidad) to use a portion of the irrigation 
capacity for municipal and industrial (M&I) purposes; (Z) allow the Colorado Division·of Parks 
and Outdoor Recreation (State) to permanently commit 700 ac:re-feec (al) of the inigation 
cap:icity 10 the recreation pool to ri:pl:lce ev:iporation and seepage losses; and (3) more 
efficiently deliver stock water within the Purgatoire River Water Conservancy District (Disaict) 
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. 

Trmidad Dam and Reservoir was authorized by Congress io 1958 ia Public Law 8S-SOO, as 
amended by Public Law 89-298, and was constructed in 1976 by the U.S. Anny Corps of 
Engineers (Corps) as a joint water ~urce project with Reclamation. The project is authorized 

·to impound water for flood control, inigation, sediment retention, and recreation. The Corps 
owns ood operates the reservoir; their major responsibility is for flood control. The State 
m:inages recre:ition activities at the Reservoir through an agreement with the Corps. · 
Rec!an1:1lion administers. a repayment contract with lhe Disi.rict which manages the irrigation ' 
capacity at the reservoir. Trinidad has acquired rights to 2,800 af of water in the irrigatipn 
capacity. The St.ate is in the process of acquitjng 700 a.f of water in the irrigation capacity. 

ACTION A.REA 

The action area associated with the proposed action includes Trinidad Reservoir and adjacent 
Corps' lands, the Purgatoire RiYer 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 inean 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 
Purg:itoire River and the Apishapa River on lhe north; and Interstate 25 on the west. 

Trinidad Dam and Reservoir is located on the upper Purg:itoire River approximately. 2. 75 miles 
upstream aod 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 ma."<itc\Um pool elevation of6,279.3 feet msl and zero surface acres (reservoir can be fully 
drained) at the minimum elevation of 6,115 feet. 

-The Purgatoire River nows for 167 miles from the reservoir co Che Arkansas River. 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 I April. 15 October) co minimal or no relc:iscs during ch.e rest of the yc:i.r. 



Biological Assessment Trinidad Reservoir, Colorado 

Contributions from R.itoo Creek m.i.intain some flow in the reach below the d.lm 11lmost yc:ir 
round. 

The reservoir is located in a nanow river valley where geology- and vegetation transition from 
·the Rocky Mountains to the Great Plains. Vegetation al the reservoir includes gr:wes, picion 
pine, junipers, cottonwoods, :ind willows. A sediment delta has formed at the head of the 
reservoir that supports immature cottonwoods and willows. A small cattail wetland is localed 
near Long's Canyon on the south side of the reservoir. Foothills adjacent to the reservoir arc 
forested ~th pinon pine, juniper, and garnbcl oak. Riparian vcgct.a.tioa along the river and 
tributaries include cottonwood, willow, Siberian elm, box elder, locust. wild plum, and. . 
cholccchcrry. Grasslands in the vicinity of the District support blue gr:mia, western whca.tgrass, 
buffalagrass, sagebrush and sand dropsced. Scattcredjwiipcrs, four-wing saltbrush, soap.weed, 
yucca, rabbitbru.sh, and prickly pc:ir and cholla cacti arc also found in the- gr:wlands. 

The Model Land & Irrigation District (ML&ID) is located generally enst of the Town of Model . 
and contains i..r:rigaccd ~d dryland agricultural land and grasslands. The principal imgatcd crop 
is alfalfa. 

,' 
FEDERALLY-LISTED TBREA TENED· OR ENDANGERED _SPECIES A!'(I) 
CANDlDATE SPECIES 

· Four species have been listed as ~etl or endangered under the ESA that may be prcscnt·in 
the action area. Three species have been identified as candidates for listing. No critical.habitat 
has been designated nor proposed in the action area. · 

Threatened or Endangered Species 

Bald eagle {Haliaeetu.r luecocephalr.u) Threatened 
Piping plover ( Charadriu.r melodu) Thrcntcned 
Interior least tern (Sterna antillarum) Endangered 
Black-footed ferret (Mu.rte/a nigripes) Endangered 

gandidnte Soecies 

Arkansu darter (Etlieostoma cragin1) . 
Black-tlliled prairie dog (Cynomys iudovic:ianus) 
Lesser prairie-chicken (Tympanuchiis pal/idicinctics) 
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HAB1TAT REQUIREMENTS, DISTRIBUTION, AND STATUS OF SPECIES 

Threatened or Endangered Species 

Bald e:igle - Bald eagh:s are large, opportunistic birds of prey that feed largely upon fish and 
waterfowl. Eagles arc associated with rivers, lakes. and reservoirs where large trees provide: 
perch sites for roosting and for locating 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. If severe winter conditions persist, ea'gles wi11 concentrate in areas with open water or 
migrate funher south. 

Nesting and wintering eagles are found in close association with water that provides a reliable 
food source and isolation from huma!'l disturbance. Ea~es wintering in Colorado are thought to 
originate in the central provinces of Canada and the Great Lakes st:i.tes. 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 e:irly March. Adult migrants tend to winter repeatedly 
in the same: area but remain mobile when seeking food during changing winter weather 
conditions. The Colorado Division of Wildlife: (CDOW) (2003) estimates that approximately 
800 eagles winter in Colorado. Wintering and migrating eagles can be expected to occur 
throughout the lower Ark:msas River basin. 

Bald eagles nest near rivers, lakcs,-and reservoirs where they select nesting sites free from 
disturbance. Cottonwood trees are preferred nesting trees i.n the lower Ark.anslls 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 bolh lldults incubate the eggs. Eggs hatch in mid-May and 
fledging takes place after tc:n 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 arc no known active nests in Las 
Animas 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 rivers, alkali 
lakes and ponds of the northern Great Plains. on sandy beaches along the Grea1 Lakes, and on the 
beaches of the: Atlantic coast. Its primary food is aquatic invertebrat-cs. Plover populations have . 
fluctuated drastically since 1900 prim:irily as the result of market hunling. 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 modification 
and destruction of habitat hav~ caused numbers to decline again. 

Thc ·piping plover is one of three small plovers that can be found in Colorado. In eastern .· 
Colorado, plovers occur primarily as migrants and arrive in early April. Most ooo-brccding 
plovers lea_ve Col~rado by the end of May. 

The plover's historic breeding habitat in CDStcm Colorado included the South Plane and 
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Arkansas rivers. Plovers can also be found breeding on sandy lake.and reservoir shorelines, river 
s:mdbars, and sandy wetland p11Stures. Breeding plovers arrive in eastern Colorado in late April. 
Plovers arc known to nest with interior lem terns al John Martin Reservoir on the lower 
Arkansas River (Kaczmarek, pers. comm. 2003). The piping plover is listed as threatened. 

1 ntcrior least tern • The intc:rior least tern is the sm:illest member of che tcra family and breeds 
in south.eastern Colorado in tb.e La Junta-Lamar are:a and in colonies of piping plovers at John 
Martin Reservoir (Kaczmarek, pers. comm. 2003). Breeding terns arc normally associated with 
unvegetated shorelines, sandbars, and mudflats of rivers and reservoirs. ' The occurrcoce of 
breeding terns is localized :ind is highl-y dependent upon the presence of dry, exposed sand and 
gravel bars ·and favorable river flows that support a forage base and isolnte the ban from the 
banks. Characteristic riverine nesting sites are dry, flat, sparsely vegetntcd sand and gravel bars 
v.ithin a wide, unobstructed, water-filled river channel. This sw:illow-like ;iqu:itic bird feeds 
primarily on small fish, such as shiners (Notropis spp.) and plains killiiish (Fund11lu.r ka,uae), 
from shallow water in rivers and lakes. · 

Tc:ms arrive on breeding sites in mid-May. Both sexes share egg incubation tha.t !likes 19 to 25 
days. Winter habitat for the interior least tef!) is currcnUy unknown. The interior least tcm is 
listed as cnd11ngered. 

Black-footed ferret -The black-footed ferret is a sm:i.11 carnivore about the size ofa mink and is 
considered to be the mos I endangered mammal in ~orth America. The historic range of the 
ferret coinc:;idcs 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 oflhe Great Plains (Schroeder, 1987). 
Fcaets inhabit prairie dog towns utilizing abandoned buxrows with approximately 90% of their . 
diet consisting of prairie dogs. The remainder of their diet is compose~ of mice, ground 
squirrels, rabbits, rats, birds, reptiles, and insects. The demise of the fC1Tet in the mid-1900s 
coincided with attempts to rid the Great Pl:i.ins of prairie dogs. What was believed to be the last 

· known ferret died in 1979 in c:iptiviry in South Dakota and the species wa.s preswned extinct 
until it wa.s rediscovered in Wyoming in 1981 (NGPC 1997). The last record of a ferret in 
Colorado was from 1946 (CDOW 2003). 

Historically, ferrets were never abundant (bec:iusc few people saw or recorded them) in 
Colorado, but they like! y ranged statewide. Prairie dog towns/complex.es consisting of more 
than 80 acres within four miles of one another should be surveyed for the presence ofblack
footed ferrets (FWS 1993). Small isolated prairie dog colonies are loc~ted north and co.st of 
Trinidad Reservoir (Kaczmarek, pcrs.comm. 2003). 'l}le black-footed fcrrct,.is listed aa 
endangered. 

Candidate Species 

Arkllnsns darter - The following informatio~ wa.s taken from the Colorado Division of Wildlife 
webpagc (http://wildljfe.statc.eo.us/specics cons/indc;<.nsp). The Arkansas darter is a three-inch 
member of the walleye and perch family. Its body displays 12 .to 14 dusky stripes along che sides 
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with fine black species on the back and a dark, vertical wedge-shaped spot beneath the eye. 
During the April-May breeding season, males display _bright orange underneath. 

D::trters feed on a variety of aquatic invenebrates and plant material including small seed~. They 
prefer shallow, clear streams with sandy substrau:s, spring-fed pools, and abundant rooted 
aquatic vegcucion. · 

Darters may spawn throughout spring and summer. Spawning takes place in shallow water over 
a bonom of coarse gravels. Eggs arc usually deposited in open areas on organic material 

·covering sandy substrates. Darters become sexually mature in a year or less. 

The Arkaosas darter has a very restricted natur:i.l range and is the only darter native to the 
Arkansas River drainage. lt is found on\y in tn"butaries to the Arkansas River in Colorado, 
Kansas, Missouri, and Oklahoma. The species is found in the upper Arkaas:is River, Fountain 
Creek, Horse Creek, upper Ark~as River at John Martin Reservoir, Bi.g Sandy·Creek, Rush 
Creek, Black Squirrel Croelc, and Chico Creek drainages. The darter has never bcca recorded 
from the PurgatoiTe River drainage and appears 10 be restricted to Arkans:is River tn"but:lries that 
enter the river from the north (Melby, pcrs. comm. 2003). · 

Darters arc susccptibic to predation by introduced fish and degradation of water quality. The 
ArkanSllS darter is a candidate species. · · 

Blnck-tailed prairie dog· The Lewis and Clark expedition of I 804-6 was the first to collect a 
specimen of the black-tailed prairie dog. lt was first described by Ord in 1815 from a specimen · 
taken from the upper Missouri River basin (HaU and Kelson l 959). The black-tailed prairie dog 
is found in eastern Mont:ma, eastern Wyoming, eastern Colorado, castero New Mexico, 
souchwestem North Dakota, western and central South Dakota, western and central Nebraska, 
western and central Kansas, western and central Olclahoma, northwestern Te."<.as, a.ad south
central Canada. 

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

. with mixed body colors varying from brown, blaclc, gray, and white (Hoogland 1995). Black· 
tailed prairie dogs arc diurnal, burrowing animals with individuals spending most of their day 
above ground. They do not hibernate 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, prairie dogs 
live in territorial, harem-poiyg.unous family groups called coteries (Hoogland 1995). 

The colonial nature oftb.c black-tailed prairie dog is a significant characteristic of the species. 
Colonality offers an effective defense mechanism by aiding in the dcteclio_n of predators and by 
deterring preda!-Ors through mobbing behavior (lioogland 199S). It increases reproductive 
success through cooperative rearing of juveniles, and it aids parasite removal through shared 
grooming. Hoogland (l 995) 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 recognized the biological import:mce of the black-tailed prairie dog as a 
keystone species. Keystone species influence ecosystem function through their activities in 
unique: and significant ways. Prairie dogs act in several roles inasmuch as they .ire prey, provide: 
shelter, modify vegetation, and influence ecological processes in a manner not entirely 
duplicated by other prairie herbivores (Wuerthner 1997). Although .the black-tailed prairie dog 
creates habit:it for itself :ind other species, it is also affected by other species. Prairie dogs c30 
create preferential grazing opportunities for herbivores that in tum create opportunities for 
c.'tp:msion of prairie: dog colonies along their perimeters. Habit.at modified by black-tailed prairie 
dogs is cspet:i:illy important to the black-footed ferret (Mustela nigripu), swift fox (Jlulpu 
velo;c), mountain plover (Charadrius moritanus), femiginous haw_k (Buteo regali.r), and . 
burrowing owl (.Atliene cunicularia). 

The historic range of the black-tailed prairie dog included portions of eleven states, Canad:i, and 
Mexico. Its current range occurs from extreme south-central C:IIUld;i to northeastern Mexico 
from approximately the 9glh meridian west to _the Rocky Mountains (FWS 2000). The species is 
found in scattered populations through.out eastern, Colorado below 6,000 feet msl The: largest 
areas of active prnirie dog colonies are located along the Front Range and in southcentr:il and , ' 
southeastern portions of the: state. A large colony of approximately 100 acres is loc3tc:d south 

· and =st of the Purgatoirc River·o!ltside of chc action area (TI3S, R60W) (Gallegos, pers. comm. 
2003 ). SmaU isolated prairie dog colo.nics .ire located north and cast of Trinidad Reservoir 
within the: action area (Kaczmarek, pc:rs. comm. 2003; Gallegos, pers. comm. 2003); however, 
these colonies arc believed to suppon primarily white-tailed prairie dogs (Hol!l.cr, pcrs. comm. 
2003). The species continues to decline due to conversion of grasslands to cropland, urban areas, 
and other vegetative communities; from structural deterioration of burrows; and from habitat 
fragmentation (FWS 2000). The black-tailed prairie dog is a candidate: species. 

Lesser prairie-chic.ken - The following infonnation was taken from the Colorado Division of 
Wildlife. webpage (hnp://wildlifc:.state.co,us/specics cons/index.asp). The lesser prairie chicken . 
is mostly brown in color with horizontal barring. short rounded tails and about the size of a small 
chicken. Males have reddish air sacs on their necks that arc inflated during mating courtship 
displays. Lesser prairie chickens historically occupied the grasslands of Texas, Oklahoma, New 
Mexico, Kansas, :ind southeastern Colorado. They prefer sandy grasslands having an abundance: 
of mid-height grasses, sandsage, and yucca. During summer, they feed on grasshoppers and 
other insects. During winter, their food source consists of sc:cds, leaves, grain, and milo from 
agricultural areas. 

Lesser prairie: chickens arc polygamous with males attracting females to lcks with elaborate 
dancing displays. Males also inflate theincd air sacs :ind display their yellow combs. Hens 
typicully lay 12 eggs. 

Pop11:lations have declined as a result of conversion of grasslands _and overgrazing. In Colorado, 
most of the birds arc found in the Comanche National Grassland near the Town of Campo in the· 
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southe:istem comer of the: state:. Small~r groups of birds :ire: found south of the: Town of Holly; 
east of the Town of Eads, :ind south of the Cimarron River. One group of birds was released in 
s:u\dsagc:-yucca habitat cast of the Ci\y of Pueblo in an effort to establish another population. 
The lc:ssc:r prairie: chicken is not found in Las Animas County (Kaczmarc:k, pers. comm. 2003). 

"The lesser prairie chicken is a candidate species. · 

METHODS 

loformation a.bout 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), :tnd Reclamation. The species addressed in this BA were identified by the 
Fish and Wildlife Service ou July 31, 2003, as possibly being present in the action arc:i.. · 

There was little publisb.ed tccb.nicat or general literature av:iila.ble that pertained specifically ta 
the Purgatoire River basin. Where av:iilable, information was cited for areas thought to contain 
analogous habitat types or conditions. Much of the distribution and habitat information was 
t:u:i:n from the CDOW website {http://wjldlifc:.statc.co.us). 

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

DIRECT AND INDIRECT EFFECTS OF THE PROPOSED ACTION 

Environmental Baseline 

The proposed action contains three components that have: potential to affect flows in the . 
Purg:i.toire River and elevation levels in Trinidad Reservoir. These components include 
conversion of irrigation water to M&I uses, use ofinigation water to offset the loss of recreation 
pool water in the reservoir, and modifications to releases for stock water purposes. Each of these 
components is evalwited against their relative environmental baseline. 

The environmental baseline for the conversion of irrigation water to M&.I uses is the continued 
leasing of water from Trinidad back: to irrigators in tb.e District uctil there are M&I needs for tb.e 
water. The District irrigators cunently lease: appro;,cimately 2,800 af from Trinid:11:1. This water 
would continue to either be p:issed through the reservoir for irrigation use or stored in the 
irrigation capacity o(the reservoir and released later for irrigation use. Tb.is water is conveyed 
down the Purgatoire River and diverted approximately 8 miles downstream at the Model 
headgate. Approximately 35% oftbis irrigation water returns to the Purgatoire R,iver at various 
locations downstream of the Hoehne Hcadgate, which is approximately 13 miles downstream of 
Trinjdad Dam and 5 miles downstream of the Model beadgate. 

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 inigation purposes. This water would continue to 
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either be passed through the reservoir for irrigation use or storc:d in the inigation capacity of the 
reservoir and rele:J.Sed l:lter for i.nigatioa use. This w:iter is conveyed down the P_urgatoirc River 
and diverted at the Model hc:idgate. ~ppro:cimatcly 35% of this irrigation water returns to the 
Purgatoirc River at various loc:itions downstream of the Hoehne Headgate. Recreation pool 
evaporation and seepage losses would continue to average approximately 1,060 af annually and 
may only be replaced occasionally when favorable hydrologic conditions exist for the State to 
make a one-time purchase of water to replace recreation pool losses. Con.scqucntly, the 
recreation pool will drop several thous:ind ;icre.fcc:t before being refilled. 

The environmental baseline for modification of reservoir rclc:a.ses for stock water p~rposcs 
iocludcs continued release and diversion.of a portion of the water available for stockwatenng.· 
The gains typically range from approx.imlllety 0.5 to , cfs. The District is permi ttcd to rclc::ise 
1,200 affor stock w:itcr pwposes from January through March, but currently rele.is-=s much less 

1han this because of the inefficiency of delivering water at 5 cfs or less. These 5 cfs diversions 
include gains to the river between Ti:inidad Dam and the Trinidad gage (PURTRICO), an 
approximate 3 mile reach of the river, and sufficient releases from the reservoir, that when 
combined with the gaias do not aceed 5 cfs at the Trinidad gage. Di..-ersion of this water can 
vary from year-to-year, but is gencr:i.Uy expected to occur for several days c:ich non-irrigation 
season. On days wbeo no stockwater diversions arc made, gains to the river flow downstream ~ 
the Distril:t and arc av.ii lab le for appropriation by other water users, Unused ponions of the 

·· 1,200 af allowance for stoci..--watering rem.un in ~e reservoir for use ~n1' tJ:lc inig:uion season_. 

Effects o(the Proposed Action 

Once the proposed action goes into effect. leasing water back to irrigators until M&l uses :ire 
developed will continue and therefore does not alter environmental baseline conditions for that 
component When irrigation water begins to be used forM&I purposes, inig:ition return flows 
that nonnally return to the river below the Hoehne Headgate would chcn be released directly 
from the reservoir to compensate for the loss of irrigation return flows. This practice is . 
ideotified in Trinidad's water decrees, which specify that historic irrigation return flows of35~~ 
of the water right must be released from the reservoir in a pattern similar to historic return flows 
when irrigation water is converted to M&I uses. To mimic historic inigarion return flows, 25% 
is released during the imgation season and the remaining 10% released during the non-irrigation 
season. These non-irrigation sea.son releases, wbich historically returned to the river below 
Hoehne headgate during the no~-irrigatioa season, result in additional flow in the Purgatoirc 
Ri\•er between Trinidad Dam and the Hoehne hcadgate, a 13-mile re~ch of the river. 

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

When irrigation water begins co be used for M&I purposes, previously inigatcd land will oo 
longer be cultivated and wilt be converted to grassland and pasture. Based on the analysis for the 
change in use of these water rights, approximately 2,0~ acres could eventually be affci:t~d by 
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this action ( Wheeler 1992 ). 

Water used to replace recreation pool seepage .ind evaporation would now be stored in the 
reservoir and no longer released to the river for irrig:ition use. However, I.bat portion oft.he 
irrigation water that would have returned to the river as irrigation return flows (approximately 
350.·~ or a m:i.tlmwn of approximately 377 aO would be released direcUy from the reservoir in a 
pattern similar to historic irrigation retum flows. To mimic historic inigation return flows, once 
the water right change is decreed, 25% would be released during the irrigation se:isoa and the 
remaining 1 O~·'o would be released during the non-irrigation Sc:1Son. These non-irrigation se:i.son 
releases, which historically returned to the river below Hoehne headgate during· the non
irrigation season, result in additional flow in the furgatoire River between Trinidad Dam and the 
Hoehne head gate, a 13-mile reach of the river (Wheeler 2002). 

When irrigation water begins to be used to replace r~eation pool losses, previously inig:u.cd 
land will no longer be culti...-ated and will be converted lo 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 action (Wheeler 2002). 

W:iter 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 January through.March. When releases are rcade 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 hc:.ldg:iles :ind be 
.ivailable for appropriation by water users d9wnstream of the District. This pattern of diversion 
ufthe gains is not e:tpected to alter environmental baseline conditions. · 

Under the proposed action, the full l,200 afofslored water available 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 
Reservo ir during winter. Once waler is used for M&.I and recreation pool purposes and non
irrigation season historic return flow relc:IS~ are being made from the reservoir, there will be 
higher flows in the river (a ma:cimum of 3.2 cfs in wiater) between the dam and the Hoehne 
Headgate ( 13 river miles below lhe dam nod where returc flows lo the river arc assumed to 
begin} during the non-irrigation season, enhancing aquatic, wetland, :md riparian habitat 
necessary to support prey species utili.:ed by eagles. 

The proposed recreation pool and stock watering changes have the pot.ential individually to 
affect the recre:i.lion pool and irrigation capacity, but cumulatively the proposed changes result in 
no adverse effect LO the elevation level ofTrinidad Reservoir. Recreation pool use ofwau:r from 
lhe irrigation capacity to replace evaporation and seepage will maintain higher winter storage 
levels in Trinidad Reservoir. Stock water releases a&e currently only partiaHy used, bul under the 
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proposed action full use of the 1,200 af allowance is expected. This would result in 311 annual 
reduction in rcsen·oir volume of several hundred acre-fee\ during the winter months. Therefore. 
when considered together, these actions will very nearly or fully offset each other. 
Consequently, they are expected to result in either no effci:ts or possibly a minor increase in . 
storage. 

Interior \tast tern/piping plover -These two sp~ies :ite addtessed in common because of their 
similarity in habits and h:ibiut requirements.. Terns and plovers nest at John Martiu Reservoir on 
the Ark~ R.ivcr downstream of its confluence with the Purgatoire River. Neither species is 
known 10 nest .ilong the Purgatoire River (Kaczmarclc, pers. comm. 2003). There would be no 
change in flows in the Purgatoire Rh·cr below the District during the months·whcn terns and 
plovers would be nesting al John Martin Reservoir. · 

Bl:i.ck-foo1ed ftrret - Ferrets cohabitate with prairie dogs in large colonies. Only small, isolalcd 
prairie dog colonies arc located within the action area and those occur outside of the DistricL 
The proposed action docs include: activities tha.t would encourage changes in land use from 
cultivated use to grassland or pasture use within the District. This change in land use could 
cre:i.tc potential habitat for prairie dogs, th;it might rcsull in potential l>lack-footcd ferret habitat. 
However, since there have been no confirmed sightings of ferrets in the slate since 1946, it is · 
unlikely that fcm:ts would inhabit the restored grasslands. 

Candidate species 

ArkansDS darter - The Arkansas darter is oot found in the Purgatoire River basin {Melby, pers. 
comm. 2003). Thi: proposed action is not c.~pcctcd to aJtex: Arkansas River flows. · · 

Black-t:1ilt:d prairie dog - A large prairie dog colony of approximately l 00 acres is located 
south and cast of the Purgatoirc River outside of the action area. Small isol:i.tcd prairie dog 
colonies :ire loc.1tc:d north and cast of Trinidad Reservoir within the action area but outside of the 
District; however, these colonies arc believed to support primarily white-tailed prairie dogs 
(Holder, pcrs. conun. 2003). Toe proposed acti1m docs include activitie3 that would encourage 
changes in land use from cultivated use to grassland or pasture use wichio. the District. This 
chBJ1gc in land use would create potential habitat for black-l:lilcd prairie dogs. 

Lesser prairie-chicken - The lesser prairie-chick.en is not found in Las A.oimas Cou~ty. The 
closest known populations arc foun.d in Baca County. · 

INTER.RELATED AND INTERD·EPENDENT ACTIONS AND CUMULI\ TIVE 
EFFECTS ASSOCIATED WITH THE PROPOSED ACTION _. 
Threatened or cndan2ercd species 
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Bald eagle 
There arc no known interrelated or i.nCc:rdc:pendent actions no~ cumulative: effects relative: to I\OO· 

federal :ictions associated with the proposed action. · 

Interior least tern and piping plover 
There arc: no known interrelated or interdependent actions nor cumulative effects relative: to non
federal actions associ:lted with the proposed .iction. . 

Black-footed ferret 
There are no known intcm:latcd or interdependent actions nor cumulative effects relative: to non
federal nctions associated witb. the proposed action. 

CONSERVATION MEASURES 

No conservation measures are being proposed. 

DETER1',11NATIONS OF EFFECT 

Threatened or endangered suecies 

Bald eagle 
Based upon our :i.nalysis of the effects of the proposed action, the cUITent and potential status of 
this species in the Purgatoire River basin, and other_ land use activities in tbc: area, we conclude 
the proposed action may affect but not adversely affect (beneficially affect) the bald eagle. 

Piping plover 
Based upon our analysis of tbc: effects of tbc: proposed .iction, the: current llnd potential status of 
this species in the: Purgatoirc: River basin, and other land use activities in the area, we conclude: 
the proposed action will have: no effect on the piping plovc:~. 

Interior least tern 
Based upon our analysis of the: effects of the proposed action, the current and potential status of 
this species in the: Purgaloin: River basin, :ind other land use: activities in the: area, we: conclude 
tbe 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 CUITc:nt and potential status of 
this species in tbc Purgatoire River basin, and other land use activities _in the area, we conclude 
tbc: proposed action will have: no effect on the black-footed fc:nc:t. 
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~:indidatc species 

Ark:insas darter 
Based upon our. analysis of the effects of 

. 
the proposed action, the CUJTent and potential status of . 

this species in the Purgatoire River basin, and other land use activities in the a:rca, we conclude 
the proposed actio~ will have no effect on the Arkansas darter. 

Black-t:iiled prairie dog 
. Based upon our :in:llysis of the effects of the: proposed action, the current and potcn(fal status of 

· this species in the Purgatoire River basin. and other land use activities in the area. we conclude 
the proposed action bas the ~tcotial to beneficially affect the black-tailed prairie dog. 

Le55er prairie-chicken 
Based upon our analysis of the effects of the proposed action, the current .ind potential status of 
this species in the Purgatoire River bas~. and other land use· activities in the area, we co~clude 

. the proposed action will h:l\'e no effect on the lesser pr.ririe-cbick:cn. 

12 
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likely to beneficially llff.::ct the bnld e:igle and is not likely to :r.dvc.rsely .itfect the bnld eagle. 
Further. we concur that chc: proposed action will have no effect on other fcdc:nlly-listcd 
threatened or c:ndongercd species. Tnese comments hnvc been prepared under the provisionJ of 
rhc: Endangered Species Act of 1973, as amended (16 U.S.C. 1531 et: seq.). 
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Tablt 4 
Trinidad Rutrvolt • Stock Waler Modeling During Non•lttigallon S111on 

. Waltt Year 1115 • 
Rturvolr Opanllons and Rlvar Gag, Flows wllh Stock Walat R1lu1u ol Inflow lo Mako 5 els Avall1bl1 

.Dalo 
ISDU1ce/Nol1 ·•111 

R,urvolr 
Conlon! 

. (ICll·/BII) 

sumc, 
Aaesal 
Conlon! 
(acres) 

Inflow 
. (els) 
(COE) 

Raloasa 
(els) 

/4 15. 11 

Evap. 
(acra-leel) 

Change In 
Conlenl 

(aaa-1,,11 

lnRow 
Slored 
(els) 
18 

Slock Waler CwnmulaHve Cumo,ulaHva 
Releasod SlocllWaler Tolll lnRow 

From s111,ag1From S1orag1 Slorad 
(di) (acnt-laal) (acra-laal) 
15. /8 /8 

Gaga Flows 
Blw Titnldad Dam alTtWdad 

w/5dsSW w/6 els SW 
(PURBTRCO) (PURTRICO) 

(ds) (d1J. 

FlowAvab 
For slockwa1er 
al Trlnldad gage 

ld•I 

Cumrnulalva CummulaHve 
Flow .\va• Flow Avail. Flow Avail. 

Fot Slack walor Balow SIDck wale Below Slockwoli, 
al Trlnldad DIDI Diversions Dlvarslons 

(acnt-leel) (els) (ac,a-leal) 
n n 

T olal Day• ol Dlver1lon/avaDablffly 
To1al1 (1Clt·IHI) 
Max Ra111 (cf1) 
Moan Raio when Olvartlng (tis) 

' 

574.57 D 7,701 
120 

a 
5 

?, IIO 
32 

22 
4 

261 

01/27/85 
01/211/15 
01/29/85 
01/30/85 
01/31/85 
02/01/85 
D2JOV85 
OV03/B5 
DV04/85 
02/05/85 
DVD6185 
02/07/85 
DVOll/85 
02JOl/85 
02/10/86 
OVll/85 
02/IVIS 
OV13.'81i 
OVl4/85 
OVIS/85 
OVl&/85 
OV17185 
OVlll/85 
OV19115 
DV2D/85 
02/21185 
OV2VB5 
02/23/85 
DV24/85 
02/25/85 
OV26/H 
02/27185 
02/28/85 
03/01/85 
03/02185 
03/03/85 
03/04/85 
03/05/85 
03/06/85 
03/07185 
03/0B/85 
03/0BIH 
03/10/85 
03/11185 

29,532 834 21.00 
n.111 835 25.00 
29,801 836 18.00 
29,810° 837 1.00. ,... 
29,821 837 I .OD 
29,827 837" 4.00 
29,640 137 8.00 
29,898 . 137 29.00 
21,731 838 20.00 
29,759 838 16.00 
29,786 839 18.00 
29,812 839 ti.OD 
29.858 839 25.00 
28,188 140 21.00 
29,131 140 29.00 
29,9711 841 20.00 
30,015 841 25.00 
30,083 8'2 37.00 
30,142 843 33.00 
30,209 143 37.00 
30.271 84' 37.00 
30,32, 84& 29.00 
30,377 146 29 .00 
30.427 MB 29.00 
30,481 8'7 25.00 
30,620 147 29.00 
30,511~ 1MB 25.00 
30,630 848 37.00 
30.673 1149 25.00 
30,733 150 33.00 
30,712 150 20.00 
30,BOO 851 24.00 
30,IMO 851 . ~5.00 
30.885 851 25.00 
30,924 151 21.00 
30,954 152 17.DO 
30,992 152 22.00 
31 ,020 152 II.DD 
31.068 953 26.00 
31 ,071 853 10.00 
31,101 853 20.00 
31,153 854 29.00 
31,191 es, 25.00 
31,251 855 31.00 

2.70 
3.10 
3.10 
3.50 
2.70 
1.00 
1.20 
1.00 
2.20 
2.00 
2.50 
2.70 
2.70 
5.00 
&.OD 
2.70 
2.50 
2.50 

• 3.10 
3.30 
3.30 •. 
3.70 
3.50 
3.70 
3.70 
3.50 
3.50 
3.10 
2.90 
3.10 
5.00 
5.00 
5.00 
2.00 
1.50 
I.BO 
2.20 
2.50 
2.20 
2.20 
2.50 
2.20 
I.ID 
0.00 

0.00 
0.00 
0.00 
o.i>o 
0.00 
0.00 
.o.oo 
0.00 
0 .00 
0.00 
0.00 
0.00 
0.00 
o:oo . 
0.00 
0.00 
0.00 
a.DO 
0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
1.91 
1.98 
1.91 
3.11 
&.94 
6.93 
7.11 
7.91 . 

60 
43 
28 

I 
11 
5 

13 
5e 
35 
28 
27 
26 
H 
32 
41 
;14 

46 
aa 
51 
rn 
67 
so 
51 
liO 
42 
51 
,13 
87 
44 
51 
30 
38 
40 ,a 
31 
30 
37 
21 
45 
12 
21 
47 
38 
JJ7 

25 
22 
13 
6 
5 
3 
1 

21 
11 
14 • 
14 
13 
22 
1• 
24 
17 
23 
35 
30 
34 
34 
25 
28 
25 
21 
28 
22 
34 
22 
30 
IS 
II 
20 

: 23 
20 . 
15 
20 
II 
24 

I 
II 
27 
23 

r 38 ·

0 
D 
0 
0 
0 
0 
D 
0 
D 
D 
0 
D 
0 
0 
D 
D 

0 
D 
0 
0 
a . 
o. 
0 
0 
0 
0 
o 

. 

0 
0 
0 
0 
0 
D 
0 
0 
D 
D 
0 
0 
D 
D 
0-
a 
D. 
0 
0 
0 
0 
0 

·o 
0 

4.670 
4,713 
4,739 
4,H8 
4,759 
4,765 
4,778 
4,834 
4,869 
4,897 
4,92~ 
4,950 
4,994 
5,028 
S,074 
,,101 
5,153 
5,221 
5,280 
5,347 
5;414 
5,484 
5,515 
5,505 
5,607 
5,856 
5,701 
5,768 
5,112 
5,871 
5,901 
5,839 
6,979 
6,025 
8,0IIA 
8,094 
8,133 
8,184 
6.211 
&.228 
8,261 
6,314 
6,360 
6,435 

2.7 
3.1 
3. 1 
3.li 
2.7 

I 
1.2 

I 
2.2 

2 
2.5 

.. 2.7 
2.7 

I 

' 2.7 
2.1 
2-1 
3.1 
u 
u 
3.7 
3.1 
3.7 
3.7 
u 
u 
l.l 
2.9 
3.1 

5 
I 
I 

2.1 
I.I 
I.I 
2.3 
2.8 
2.2 
2.2 
2.5 
2.2 
1.1 

0 

.. 

~ ' 

6 
a 
5 

.Ii 
a 

. 6 
5 
& 
5 
5 
Ii 
a 
I 
5 
& 
5 
I 
5 
5 
5 
I 
6 
I 
6 
s 
5 
& 
5 
5 
5 
5 
s 
5 
& 
5 
5 
& 
8 
s
ti 
I 
5 
I 

6.7 

. 

.. 

, 

6 
5 
5 
5 
5 
6 
5 
5 
5 
Ii 
5 
5 
I 
I 
6 
I 
5 
I 
I 

' 5 
a 
6 
5 . 
& 
5 
I 
5 
I 

' 6 
6 
6 
6 
6 
6 
6 
I 
& 
I 
5 
s 
6 
& 

· 

734 
744 
754 
764 
774 
783 
713 
803 
813 
823 
833 
843 
153 
183 
873 
11113 
193 
102 
912 
122 
932 
142 
152 
112 
972 
Dl2 
812 

1,002 
1,012 
1,022 
1,031 
1,041 
1,051 
1,061 
1,071 
1,011 
1,011 
1,101 
1,111 
1,121 
1,131 
1,141 
1,160 
1,160 

'

0.0 
0.0 
o.o 
0.0 
0.0 

.o.o 
0.0 
0.0 
0.0 
0.0 
0 .0 
0.0 
0.0 
o.o 
0.0 
0.0 
0 .0 
a.a 
0.0 
0.0 
0.0 
0.0 
a.a 
0.0 
o:o 
o:o 
0.0 
O.D 
D.D 
D.O 
a.a 
0 ,0 
0 .0 
o.a 
0.0 
o.o 
a.a 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.7 

' 

149.8 
149.8 
149.1 
149.8 
1418 
HI.I 
148.1 
149.1 
149.1 
141.8 
149.1 
149.8 
149.8 
149.8 
1,9.e 
149.1 
149.1 
14-0.8 
149.1 
149.1 
1498 
148.8 
149.8 

"'·' 149.8 
149.8 
149.8 
149.8 
149.8 
149.1 
149.8 
149.8 
149.8 
1'9.8 
149.B 
141.8 
1411.1 ..... 
149.8 
149.I 
U9.8 
149.1 
14D.8 
151.1 

IMt .. uelR.cl-..aslOII 
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T1bl14 
Trinidad Ru~rvolr • Slock Wala, Modellng During Nan-lrrlg•llan S111on 

Waler YHr 1915 
R111rval1 Op111llani and River G1g1 Flows wllh Slock Walar R1l11111 al lnnow lo ld1k1 5 cl1 Av1ll1bl1 

0111 
(Source/Nole jl /I 

Rn,rvolr 
Conlonl 

(acro.fHI) 

Surface 
.AcrH al 
Cotilenl 
(acr11) 

lnftow 
(d•I 

ICOEI 

RalHH 
ld•I 

/4,/5./1 

Evap. 
(acra.fHI) 

Chango In 
Conlenl 

(acra•IIII) 

lnftow 
Slon,d 
(els) 
18 

$lock Waltt Cummuladvo CummlA11lvo 
ReiHHd Slcick Waler Tolal lnftow 

From Slon,g1From Slon,g1 Slored 
(cf1) (acre-feel) (1cra-la1I) 
/5,/8 /B. 

Gago Flows 
IBlw Trinidad o,m al Trinidad 

w/6cf1 SW w/5d1SW 
(PURBmCO)· (PURTRICO) 

tcf•) (cf•) 

Flow Avail 
For Slocl<walor 
al Trinidad gag, 

ld•I 

Cummulalva Cummula~ve 
t'lowAvab FlowAvaU. Flow Avail. 

For Slock walar Below $lock wale Below Sloc1<wa111 
11 T rlnldad gag, Diversion, Ol\'arsion1 

(ltrl.fHI) (di( (acre-1 .. 11 
·n n 

03/12/85 
03/13/85 
Ol/H/85 
03/15115 
03/111185 
03/17/85 
03/111185 
03/191115 
Dl/20/B5 
03/21/85 
03/22/15 
03/23/85 
03/24/85 
03/25/15 
03/26/115 
Ql/27185 

Tolal Daya of Dlvaralontavahablllly 
T olal1 (aero-IHI) 
Maa RalH (da) 
Mean Raia when DlvOlllng (ct.) 

:U,334 1155 42.00 
31,3'3 156 :r,I.OD 
31,439 157 · 33.00 
31,415 851 33.00 
31,570 . 858 42.00 
:11,620 859 29.00 
31,871 860 34.00 
31,721 660 25.00 
31,104 881 . 48.DD 
31,851 163 30.00 
:n,BH 863 25.00 
Sl,939 864 25.00 
31,919 114 . 35.00 
32,D&t 865 34.00 

. 32,071 888 25.00 
32,121 868 38.00 

0.00 
0.20 

· 0.80 
1.00 
0.00 
0.00 
0.00 
0.00 
O.OD 
0.00 
0.00 
0.00 
0.00 
0.00 
0 .00 
0.00 

674.67 

7.11 
7.11 
7.11 
7.11 
7.90 
7.90 
7.90 
7.90 
7.89 
7.11 
7.91 
7.91 
9.19 

15.BZ 
23.74 
23.73 

75 
0 
51 
58 
75 
50 
60 
42 
13 
52 
42 
42 
60 
52 
28 
52 

42 
29 
32 
32 
42 

. 21 
34 
26 
41 
3D 

25 
25
35 
34 
25 
38 

. 

-
0 
0 
0 
0 
0 
0 
0 
0 
.0 
0 
0 
0 
0 
0 
0 
0 

q 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

7,701 

1.511 
· . 1,575 

11,139 
.11,702 

8,785 
6,843 
8,910 
8,960 
7,051 
7,111 
7,1&1 
7,211 
7.21D 
7,347 
7,397 
7,472 

.. 

0.1 • 
0.4 5 

1 5 
1.2 5 
0.2 u 
o.i 3.1 
0.2 4 
0.2 4.2 
0.2 4 
0.2 3.5 
O.l 3.1 
0.2 3.5 

· 0.2 3.2 
0.2 3.2 
0.2 • 0.2 4

120 32 
1,110 211 

6 22 
6 • 
6 1,170 1.0 153.1 
6 1,160 0.0 153.1 
e 1,190 0.0 153. 1 
0 1,190 5.0 IUD 
0 1;190 4.2 171.4 
D 1,190 3.11 178.1 
0 1,190 4.0 • 188.1 
0 1,190 4.2 115.2 
0 1,190 4.D 203.1 
o, 1,190 :u .210. 1 
0 1,190 3.1 217 .B 
0 1,190 3.5 . 22U 
D 1;19D 3 .2 230.9 
D 1,190 . 8.2 237.2 
0 1,190 4.0 245.2 .. . 0 1,190 4.0 253.1 

03/21185 
03129/16 
Dl/JD/85 
03/31/16 

32,IBD 817 31.00 
32,235 187 30.DO 
32,291 168 37.00 
32,334 169 21.DO . 

D.00 
0.00 
D.00 
0.00 

I.Bl 
3.H 
1.92 
5.97 

52 
58 
ll 
38 

31 
311 
37 
21 

0 
0 
0 
D 

D 
0 
Cl 
0 

7,533 
7,593 
7,168 
7,701 

0.2 4 
D 0 
0 0 
0 D 

0 1,110 4.0 211.0 
D 1,180 0.0 281.0 
0 1,190 ·o.o 281.0 
0 l,IID D.0 2BI.D 

Su bl al IOD1nole1 after Table 5, 

., 
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. T1bl1 5 . . 
Trinidad Reservoir • Sloe~ W1l1r Mod1Ung During No11-lrrlgallon Seuon 

Waler Vnr 1115 
R111rvolr Operallon1 and River Gia• Flows with Slack Waler R,111111 Made 11 Allernallvo R•lu 

G•o• Flow• Cummulalve Cumrnulativa 
-'ll1m1l1 S~ Waler CummulaUv, CummulaMve Blw Tdnldad Dam al Trinidad Flow Avail Flow Aval FlowAvai. Flow Avail. 

Slockwa11r llurface Acres Ralea11Ral1 Chango In lnftow Ralea1ad Slack Waler Total 1nnow w/ All1m111 SW w/ Memalo S\" For Slockwalor fo, SIDckwalar Below Slocllwal~lBolow Slockwalar 
Conlan! 11 Conlenl lnftow IIU Evap. Conlon! s1or,d From Slorag,From Slo<agt SIDfad IPURBTRCO) IPURTRICOJ a1 Trlnldad uau• al Tllnkl•d u•o• Dlvarslon1 Olvaralon1 

D11i lacre-lHII 1acr11) lcls) lcfs) lacre-l~ol) 1acr1-leel) lcf•I leis) lacre-leell l1cr1-leel) lcl•I l~•I lcf•I 1acra-lael1 lcls) tacr,-leell 
(Soutco/Nole C>) /1 ICOEI /4, /8, /9 /8 /8,/9 /8 /10 n n 

T olal Days ol Dlvo<1lon11vaU1blllly 9 130 
Tolal1 lacre.fn1) 671 .83 704 7,188 1,1H 791 
"'8• RalH lcfs) H 27 
Mean Raio ..ti1n Dlvarllno lcfs) 87 3 

10/Jl/84 25,201 0 
1 IIOl/114 25,268 781 38.0D o,oo 5.94 85 ·ae D D 71 0.1 3.2 .0 a :u 1.3 
11/02/84 25,348 782 41:00 0 .00 1:ue 79 H D o 184 ·0.1 3.0 D 0 3.0 12.3 
1 IIOJIIM 25,395 .783 32.00 0.00 13.17 &D 32 0 0 227 0.1 3.0 0 0 3.0 18.2 
11/04184 25,475 7&3 42.00 0.00 3.H 79 42 0 0 310 0.1 2.& 0 0 2.5 23,2 
11/051114 • 25,541 765 40.00 0.00 11.94 · 73 40 0 0 389 0.1 2.1 0 0 2.8 28.8 
11/08114 25,830 768 48.00 0.00 1.91 81 48 0 0 480 O.t 2.8 0 0 2.1 34.3 
11/07/94 25,887 787 35.00 0.00 11.89 118 35 0 0 649 0,1 2.8 0 0 2.8 39.1 
11/0818' 25,753 781 39.00 0.00 11.19 65 39 0 0 828 0.1 2.8 0 o. 2.1 45.4 
11/09/84 25,790 761 22.00 ·o.oo us 38 22 0 .'o B70 0.1 2.8 0 0 2.8 61 .0 
11/10/IM 25,842 769 30.00 0.00 7.92 62 30 0 0 ·730 0.1 2:1 0 ·o 2.8 511.5 
I 1/11/84 25,923 770 44.110 0.00 11.93 II 44 0 0 1117 O.l :u D D . 3.2 82.8 
11112184 . 25,Ht n2 37.00 0.00 7.12 86 37 0 0 890 0:1 3.2 0 D 3.2 81.2 
11/131'4 28,062 n3 43.DO 0 ,00 11.89 . 73 43 0 ·O 975 a.I 2.8 0 0 2.1 74.8 
11/14184 26,100 174 n .oa 0.00 7.93 38 23 0 0 ·1.021 0.0 2.8 0 0 2.8 80.3 
11115184 28,159 n4 32.00 o.oa 3.97 eo 32 0 0 1,014 a.o ll.2 0 D 3.2 88.7 
11/18/84 21,227 771 38.00 0.00 3.18 87 38 0 0 1,155 a .o 3.2 0 0 3.2 93.0 : 11/17/U 26,272 111 25.00 0.00 3.17 41 25 0 0 1,205 D.O 3.5 0 0 36 100.a 
11/181114 21.332 771 ·33.00 0.00 5.94 60 33 0 0 1,270 O.D 3.5 D a 3.5 106.9 
111111/lM 26,371 771 n .oo 0.00 UI 40 23 0 0 1,318 0.0 0.0 0 0 00 1069 
11/201114 26.292 779 28.00 14.90 S.tl .79 0 37. 73 1,311 64.9 64 .9 &u 129 0.0 106,1 
11/21/14 26,223 778 33.00 IUD 5.93 0 32 138 1,318 au BU 64.9 257 0.0 10&.9 
11/22/114 28,148 111 2,.00 6UO S.92 ~· .17 0 38 208 1,318 85.0 17.a 87 390 0.0 IDB.I 
11/23184 26.211 775 40.00 0.00 5.90 73 40 0 208 1,395 0.1 2.3 0 390 2,3 111 .5 
11/241114 28,211 111 21.00 0.00 5.91 52 21 0 208 1,453 0.1 2.5 0 390 2.5 118.4 
11/251114 26,323 771 29.00 0.00 UI 12 29 0 201 1.511 a.o 2.3 0 390 2.3 121.0 
11/28114 28,374 771 29.00 D.00 5.tl 52 29 0 208 1,569 o.o 2.3 0 390 2.3 125.& 
11/21/84 26,396 779 14.00 0.00 .5.91 22 14 0 208 1,597 0.0 2.5 0 390 2.5. 130.S 
11/21184 26,44a 11, 25.00 0.00 S.91 25 0 208 1,647 0.1 u 0 ~90 2.3 135.1 
11/29184 28,471 780 21.00 0.00 5.91 " 38 21 0 208 1,689 0.0 2.1 0 390 2.1 139.2 
11/30/11-1 28,511 1,0 25 .00 0.00 5.90 44 25 0 201 1,739 a.1 1.9 0 380 I.I 143.0 
12/01114 26,571 711 21.00 0.00 3.14 52 28 0 201 1,795 0.1 2.1 0 390 2.1 147 2 
12/02184 26,614 781 24.00 0.00 ' 3.94 44 24 • 208 1,843 0.1 2.3 0 390 2.3 1Sl.7 
12/03/84 26,118 712 21.00 0.00 3:14 52 21 201 1,899 0.0 2.1 0 390 2.1 155.9 
12/04184 21,710 783 2,.00 0.00 3.14 24 208 1,947 ·o.o O.D o ·. 310 0 .0 155.9 
12/05/84 21,722 783 8.00 O.DO 3 .H '' 12 8 208 1,963 1.a 111.0 0 390 11.0 191.6 
12/011184 26.783 783 23.00 0.00 3.95 42 23 201 2.009 1.0 27.0 0 390 27.0 245.2 
12107184 28,819 784 30.00 0.00 3 .95 58 30 208 2.068 O.D 5.0 0 390 6.0 255.1 .. 12/08184 26,932 786 59.00 0.00 3.95 113 · H 208 2,188 0.0 .. 5.0 0 390 6.0 265.0 
12/09184 28,918 787 38.00 0.00 3.98 87 36 · 201 2.257 0.1 :u D 390 :1.1 27z.5 
12110/84 27,051 781 28.00 0.00 3.95 52 28 . 208 2,313 0.1 3.0 o . 390 3.0 ·- 271.5 
12/11/84 27,107 789 :,d.00 a.OD 3.H 58 30 201 2.373 2.0 0.0 0 390 0.0 278.5 
12/12184 27,1118 789 42.00 0.00 3.lia 7t ,2 201 · 2,458 3.0 .o.o 0 380 0 .0 2711.5 
12/13184 27,259 791 39.00 0.00 3.96 , 73 39 ·208 2,533 o.o 3.0 0 390 3.0 284 .4 ' 
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R111rvo Ir 

Tabl1 5 · 
Trinidad Ruarvolr • Sl0<:k W1111 Modtllng Durlnil Hon•ltrlQallon Season 

Waler Y11r 1915 
Optrallons and River Gag, Flow, w I lhS toe k Waler I tJIII RI a 1 11 A 111n11 Md Iv , R1l11 

0,1, 
1Sourc:e1N011 · >) /I 

-'"-mat. 
SlcJc!rwalal 3Ufface Actu 

Conlenl ,tConlonl 
(acr1./11t) l•ct••I 

Inflow 
• lcfl) 
!COE) 

R1lea11 Raia 
64 I 
lcf•J 

/4,18 II 

Evap. 
tacr,.JHI) 

Chango In 
Conlan! 

lacre-1181) 

lnftow 
Slo<ad 
· lcf•I 

/6 

Sloo Waler Cummul1U.1 Cumniul1U.1 
R1l1aaad0 s·lod. w,111 Total Inlow 

Fram Slanag1From Slarag, Slorwd 
tel1) l•a.-1811) tacre-lHI) 
/8,/1 " 

Gag, Flows 
Blw Trinidad Dam al Tllnldtd 
w/ Allamala SW w/ AAom1II SVI 
IPUABTACO) !PUATAICO) 

lcfl) lcf•I 

Cummul1Uv1 · CummulaUve 
Flow1.vllll Flow Awai . Flow Aval. FlowAvaM. 

fa, Sloctwalw fo, Slocllwaler Balow Sloc:llwllo181low S10C1iwa1at 
al Ttlnld,d gaga al Trinidad gaga Olvaralana Olvaralons 

lcf•J (acr,-1111) lei•) (acre-IHI) 
11Q n n 

IVWM 
IVl51B4 
IVII/M· 
IVH/114 

'ro1a1 Oars of DlvaralonlaV1llab1Uty 
Tolal1 l•cr1-lool) 
Ma• RlllH (cf1) 
Mean Raia whtn D1v1r1lng Id•) 

27.313 792 29.00 
27.372 794 32.00 
27,411 715 25.00 
27,432 7115 I .DD 

D.DD 
0.00 
0.00 
0.00 

671.13 

3.96 
3.16 
3.11 
3.97 

: 

54 
80 
41 
u 

2t 
32 
25 .. D 

0 
0 
0 

704 

208 
208 
208 
208 

7,888 

2,591 
2,61>4 
2,704 
2,722 

D.I 
D.1 
0.1 
0.1 

2.3 
2.5 
2.5 
2.3 

• 
H 
17 

0 
0 
0 
0 

1,111 

390 
390 

· 390 
~90 

130 

27 
3 

u 
·2.5 
2.5 
2.3 

711 

211.0 
294.0 
298.9 
303.5 

12/18/M 
1Vl9/B4 
12/20/84 
1V21/IM 
1V2V84 
1V23/M 
IV24/IM 
1V2S/M 
IV26/84 
1V27/84 
IV28/84 
1V21/B4 
IV3D/B4 
IV31/B4 
011111/85 
OIIDVIS 

·011113/86 

27,415 796 29.00 
27,545 191 32.dD 
27,614 lH 37.00 
~7,&H 800 17.00 
·21,11, IOO 13.00 
27,727 801 33.00 
27,785 802• 21.00 
27,127 103 33.00 
27,902 805 ~D.00 
27,117 801 45.00 
21,073 808 45.00 
28,134 110 33.00 
21,180 1111 25.00 
21,241 812 33.DO 
28,211 113 21.00 
21,297 114 I .OD 
21,313 114 I.DO 

D.OD 
0.00 
0.00 
0.00 
0.00 
0.00 
D.00 
0.00 
0.00 
o.oo 
0.00 
D.DO 
0.00 
D.DO 
o.ao 
0.00 
0 .00 

•' 

3.18 
3.98 
3 .18 
U7 
3.11 
3.11 
3.H 

' 3.H 
3.H 
3.91 
3.H 

· :1.11 
3.97 
3.H 
1.01 
0.00 
0.00 

64 
60 
&I 
3D 
22 
11 
3/1 
II 
76 
85 
H 
II 
41 
II 
40 
11 
18 

29 
32 
37 
17 
13 
33 
21 
33 
,to 
46 
45 
33 
25 
33 
21 

• I 

0 
D 
0 
0 
0 
II 
0 
0 
0 
0 
0 
o 
0 
0 
0 
a 
0 

208 
208 
201 
201 
201 
208 
208 
208 
201 
201 
208 
201 
201 
201 
201 
208 
201 

2,780 
2,843 
2,1116 
2,150 
2,D7& 
3,1141 
3,013 
3,IU 
3,227 
3,318 
3,405 
3,470 
3,520 
3,585 
'3,127 
3,643 
3,859 

.. 

0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0.1 
0 .1 
0.1 
0.1 
0.1 
0.0 
0 .0 
O.D 
D:0 
0.0 
0.0 

.. 

2.1 
2.5 
2.5 
2.3 
u 
u 
I.I 
2.1 
3.0 
;!.5 
z.s 
2.5 
2.3 
2.1 
I.I 
2.6 
3.D 

0 
0 

' · 

.. 

390 
310 
39D 
390 
390 
390 
390 
380 
390 
390 
380 
31D 
390 
39D 
390 
390 
390 

. 

2.1 
2.5 
2.S 
2.3 
u 
2.3 
1.1 
u 
3.0 
2.5 
2.6 
2.6 
2.3 
2.1 · , .. 
2.6 
3.0 

309.0 
· 314.0 

311.D 
323.S 
327.3 
331.8 
335.8 
340.8 
341.5 
351.5 
358.4 
361.4 
366.D 
371.5 
375.3 
3II0.2 
381.2 

Dl/04185 
011115/85 
OI/Dl/85 
01/117186 
011111/85 
011119185 
01l1D/a5 
01/11/15 
OI/IVH 
01/13/15 
01/14185 
01/15/05 
01/11/15 
01/17/85 
01/18/85 
01/11/95 
01120/85 
01/11/85 
Dl/22185 
01/23186 
01/24115 
01/25185 
0 1/20/85 

21,380 114 24.DO 
28,424 115 32.00 
21,471 Ill 21.00 
21,543 117 32.00 
21,122 118 4D.DD 
21,878 120 21.DD 
28,709 121 16.00 
21,741 121 20.00 
21,773 122 12.00 
28,821 123 21.00 
21.171 124 2400 
21.715 824 24.00 
28,722 823 21.00 
21.641 122 24.00 
28.704 120 32.00 
21.790 821 21.00 
21,711 023 20.00 
28,831 823 18.00 
28.171 124 20.00 
21.920 124 25.00 
21,IH 125 24.00 
29,031 828 32.00 
21,071 827 24.00 

. 

0.00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0.00 
0 .00 
0.00 
0 .00 

M.!KI 
64.90 
84.90 

0.00 
0.00 
0 .00 
0.00 
0.00 
0.00 
0 .00 
0.00 
0.00 

0 .00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
O.OQ 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
a.oo 
0.00 
O.DO 
0.00 

. . 

,, 

48 
83 
56 
&3 
71 
H 
32 
.40 
24 
51 
48 

-81 
.73 
..ti 
13 
51 
40 
32 
40 
50 
41 
n 
41 

:i• 
~2 
28 
32 
40 
21 
16 
20 
12 
28 
24 

0 
0 
o 

32 
21 
20 
18 
20 
25 
24 
32 
24 

0 
0 
a 
0 
0 
D 
0 
D 
0 
D 
0 

41 
37 
41 

0 
e 
0 
0 
D 
0 
0 
0 
0 

208 
208 
201 
201 
201 
201 
201 
201 
201 
208 
201 
289 
382 
443 
443 
443 
·443 
443 
443 
443 
443 
443 
443 

3,707 
3,770 
3,826 
3,881 
3,981 
4,024 
4,051 
4.D96 
+.120 
4,176 
,4,224 
. l,224 
4,224 
4.224 
4,217 
4,343 
4,313 
4,,415 
4,455 
4,505 
4,553 
4,618 
4,IIM 

0.0 
D.O 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
o.o 
0.0 

au 
BU 
84.9 

0.0 
O.D 
o.o 
0.0 
0.0 
a.o 
0.0 
0.0 
o.o 

.. 

3.0 
2.6 

• 2.3 

2.5 
2.5 
u 
2.3 
2.3 
2.1 
2.1 
2.5 

87.9 
67.9 
&7.1 

l.O 
2.8 
2.3 
2.1 
2.6 
2.3 
2.3 
2.5 
2.1 

· 11.1 
671 
87.7 

0 
0 
0 
0 
0 
0 

. 0 
0 
0 

310 
3DO 
390 
390 
390 
390 
310 
390 
310 
390 
390 
525 
880 
794 
794 
7114 
7114 
794 
714 
794 
7114 
794 
794 

3.0 . 
2.5 
2.3 
2.5 
2.S 
u 
2.3 
2.3 
2.1 
2.1 
2.5 
0.0 
0.0 
0.0 
3.0 
Z.I 
2.3 
2.1 
2.5 
2.3 
2.3 
2.5 
2.1 

392.1 
397.1 
401.7 
4D8.8 

. 411.8 
415.3 
411.9 
424.5 
430.0 
435.1· 
440.5 
440.5 
440.5 
440.5 
441.5 
462.0 
458.6 
460.8 
415.7 
H0.3 
474.8 
Hl.8 
4M.O 

.
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T1blt 5 
Trinidad R1Hrvol1 • Slock Wai,; Modtllno During Non,lrrlgallon Season 

Walor Y,ar IH5 
Ruervolr Operallon1 and Rlv1r Gago Flaws w I I h Sloe k Walor Rs 11111 Madi al Allorna ll v1 Ralu . 

Gag, Flows CummulaUva Cummuladva 
Allomalll Slack ·wa111 CummulaUva Cummulallve 111w Trinidad Dam 11 Trinidad FlawAvaU AawAvall FlowAvaff. FlawAvaU. 

Slocl<Waler 5Lwfac:a Aaes Ral1a11Ralll Change In lnftaw RIIUHd Slack Waler Total lnftaw w/ Allllmale SW wl Allemale SY Fa, ~loekwaler Foe._Sloclcw1lllr Below SladweletBaiaw Sto<;kwalar 
Cantoni al Conlanl lnllow 6'.9 Evap. Canlenl · Slorad Fram Slanag1Fram Slorag, Slorad (PURBTRCOJ (PURTRICOJ ol T~ad gaga al Trinidad gaga Dlvoralont D1v1ralan1 

Dall lacra•JHI) (acr11J leis) ·,c1., , . ., .. , .. ,, (acra-faall (cit) (els) (acra-laal) (acra-lHQ left) '(di) (ell( lacra.faell (els) (acra·leall 
(Saun:e/tlola ->I /1 ICOEI 14, /8, /9 /6 '/8,/9 I& /10 n n 

T olal Days ol Olvaralon/avallablllly 9 13D 
Talals (acr .. lHIJ 571.83 704 7,888 1,119 791 

.Mu Ralas (els) 88 27 
Moan Ral1_whan Dlvartlng leis) 87 3 

.. 
Otn7/85 29,134 828 28.0D o.oq 0.00 59 28 0 443 ~.720 0.0 2.3 a 794 .. 2.3 488.5 
01/28/85 29,1114 129 25.00 0.00 0.00 ~o 25 0 443 4,770 o.o u 0 794 1.9 492.3 
01/29/85 29,218 830 l&.00 0 .00 0.00 3? 18 0 443 4,102 0.0 1.9 0 714 1.9 498.1 
0113DIB5 · 29,232 830 I.OD 0.00 0.00 16 a 0 HJ 4,818 0.0 1.5 0 794 1.5 4990 
01/31185 29,247 830 8.00 0.00 a.po _ 11 8 0 443 · 4,834 0.0 2 .3 0 794 ' 2.3 503 6 
02/01/85 29.255 831 - 4.00 0.00 0.00 I 4 ti 443 4,842 0.0 4.0 0 194 ,4.0 511.5 
02/02/85 29,271 831 a.oil 0.00 0.00 11 I 0 443 4,858 a.o 3.1 794 3.8 519.1 
02/03/85 29,329 131 211.00 0.00 0.00 H , 211 0 443 4,916 o.o 4.0 7114 4.0 621.0 
02/04/15 29,388 832 20.0D 0.00 0.00 40 20 . 0 443 4,958 o.o 2.8 794 :u 632.&' 
02/05185 29,400 833 18.00 0.00 0.00 :n 18 0 443 4,988 0.0 3.0 714 3.0 5ja.5 
02/06115 29,432 133 18.00 0.00 0.00 ~2 I& 0 443 5,020 o.o u 794 2.5 543.5 
02/07/15 29,484 834 11.00 0.00 0.00 32 11 0 443 5,052 o.o 2.3 794 2.3 5-11.0 
02/08185 29,513 134 25.0D 0.00 0.00· 50 25 .0 , 443 5,102 0.0 2.3 794 . 2.3 552.6 
02/09185 29,555 835 21 .0D D.00 D.DD 42 21 D 443 5,144 o.ti DO 794 D.D 652.8 
02/10/IS 29.612 136 29.00 0.00 0.00 5a 29 443 5,202 o.o o.o 794 0.0 552.1 
02/11/15 29,152 137 20.00 o.oo b.ocl 40 20 443 &,242 o.il 2.3 784 2.3 557.2 
02/12/15 · 21.102 131 25.00 o.oo 0.0D 60 25 443 5,292 .D.O 1.5 784 2.5 582.t 
02/13/15 29,775 138 :111.00 0.00 0.00 73 37 443 5,385 o.o 2.5 794 2.6 567.1 
02/14105 29,841 839 33.00 0.00 0.00 15 3J 443 5,430 0.0 1.9 794 u 670.9 . 02/15185 29,914 840 37.00 · 0.00 D.00 73 37 443 J,503 0.0 ,.1 794 1.7 &7U 
02/18/15 29,987 841 37.00 0.00 0.00 73 37 443 5,578 0.0 1.7 794 1.7 577.8 
02/17/85 30,045 142 21.00 0.00 0.00 H 29 443 5,834 0.0 1.3 784 u 580.2 
02/10/15 30,102 142 29.00 0.00 0.00 58 29 443 6,692 o.o · 1.5 784 1.6 583.1 
02/19/85 30,160 843 29.00 0.00 0.00 H 211 443 5,150 0.0 1.3 794 1.3 585.7 
02/20/a5 30,209 844 25.DD 0.00 • 0.00 50 25 443 5,800 0 .0 1.3 0 794 u 688.3 
02/21/85 3D.287 144 29.00 0.00 0.00 61 29 443 5,858 0.0 1.5 0 }!M 1.5 591.3 
OV22/a& 30,311 145 25.00 o.oo 0.00 50 25 443 5,908 D.D 1.5 0 7!M 1.5 594.3 
02/23185 30,390 H5 37.00 0.00 0.00 73 37 443 5,181 0.0 1.9 0 1,, 1.8 691.0 
02/24/85 30,440 848 25.00 0.00 0.00 50 25 443 8,031 o.o 2.1 D 794 2.1 602.2 
02/25195 30,505 147 33.0D 0.00 0.00 65 33 443 6,096 0.0 1.9 D 794 I.I 606.0 
02/26.'85 30,545 1148 20.00 0.00 0.00 40 20 443 8,138 D.D O.D 0 794 0.0 806.0 
02/27115 3p,592 1141 24.00 D.00. 0.00 48 24 443 6,1P4 1.0 D.D 0 794 0.0 608.0 
02/28185 30,1>42 849 25.00 0.00 0.00 60 25 0 443 8,234 . 0.0 0.0 0 794 0 .0 608.0 
03/01/15 J0.563 849 25.00 &UO 0.00 .79 0 40 522 8,234 65.0 17.1 17.9 929 0 .0 806.0 
03/02/85 JD.478 841 21 .0D 114 .90 0.00 .. 1 0 44 ·so, ,6,234 15.0 11.4 68.4 1.06' 0.0 606.D 
03/03/85 30,381 847 · 17.00 84.ID 0.00 -95 0 41 704 8,234 64.9 88.1 Bl. I 1.199 0.0 606.0 
03/04/85 30,422 .841 22.00 ·o.oo 1.91 42 • . 22 0 704 8,271 0.1 2.~ 0 1,199 .' 2.1 811.5 
03105185 JD,456 847 11.00 0.00 1.9& 3'. 11 0 704 8,314 0.1 2.5 0 1,111 :u 818.5 
03106185 JD,508 847 26.00 0.00 U& 6D 26 0 704 6,368 0.0 ··2:a ' D 1,199 u 822.0 
03/07/85 30.522 1141 10.00 0.00 3.9' 18 1D 0 704 8,381 D.D 2.1 0 1,199 2.1 -1127.& 
03/011/85 30,555 148 20.00 0.00 5.90 34 20 0 704 8,428 o.o 2.5 0 1,19_9 2.5 832.5 
03/09185 :,0,807 848 29.00 0.00 5.90 52 29 ·O 704 8,484 0.0 • ·2.a 0 l,IH 2.1 SJ8:1 
03/10185 30,1149 1149 25'.DD 0 .00 1.18 4Z 25 0 to, 8,534 0.0 3.2 0 1,199 3.~ 844.4 
031111~5 30,711 149 31.00 0.00 1.11 · Sf 31 0 704 1,809 0.0 5.7 0 1,199 5.7 155.7 ' 
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Tablo 1 
Trinidad R111rv.o!f, Slock Waler Modallng During Non-lrrlg11lon S11son 

Waler Ynr nu 
R111rvolr Op1nllon1 and Rlvar Ga;, Flows wllh Stock Water R1leas11 Mad, •.t Allo,nall•• Rain 

0111 
(Soun:o/NDII •• , ,, 

All1mala 
Slockwaler ,1111ace Acr11 

CC11111n1 al Conl1111I 
1acr1.f11I) lltrHI 

Inlow 
1e1•1 

ICOEI 

R1l1111Rala 

"·' Im) 
/4, ,.. /9 

Evap. 
(acra-leall 

Change In 
Conleni 

lacre-11111 

Inlow 
SID<od 
.(cisl 
./6. 

Slock Wale, Cummuledvo Cummulallv1 
Ralea11d Slack Walor Tolal lnBow 

FRlffl Slo,agcFRlffl SID1111f Slared 
lcl•I (acr .. 11_,11 (aaa.feal) 
/6,/9 /8 

Gago Flows 
Blw T~nldad Dam a1Ttlnld1d 
w/ Allamala SW w/ Alloma~ SVI 
IPURBTRCOI (PURTRICOI 

(ell) (ell) 

Curnmulad•1 Cunvnuladva 
FlowAvaft FlowAvall ' FlowAvah. Flow Avail. 

Fo, Slockwaler Far S1oc1tw1111 Below Sloc1<Wal11B1law Slockwa111 
at Tmldod 11•11• II Trlnld•d goge Dl•111lona D1v1mon1 

(clsl (1cra.f1al) (els) (acra.foell 
/10 n n 

Total Dap ol Olvorslonlavallablllly 
Talala (aero-IHI) 
t.la• Ral11 (cf1) 
Mnn Raia when Olv1rtlng (cftl 

171.13 704 7,168 • 
68 
87 

1,118 
130 

27 
:, 

781 

03/12/85 
03/13,185 
1)3/14/15 
03/15/85 
03/11/115 
03/17/85 
03/111/15 
03/19/85 
.o3/20/l5 
03/21/85 
03/22/85 
03/23/H 
03/24/H 
03/25185 
03/26/85 
03/27/85 
03/28/85 
0~/15 
03/30/85 
03/31/85 

. 

30,792 ISO •2.00 
030,841 851 29.00 
30,899 851 33.00 
30,857 851 33.00 
31,032 852 42.00 

: 31,082 853' 29.00 
31,141 853 :M,!)O 
31,183 854 25.00 
31.288 855 48.00 
31,318 856 30.00 
31,360 85& 25.00 
31,402 857 25,00 
31,411 157 35.00 
31.513 .851 !M.00 
31.531 858 25.00 
31 ,591 151 38.00 
31,642 158 31 .00 
31,611 IIO :JO.OD 
31,782 181 37.00 
31,717 862 21 .00 

0.00 
0.00 
0,00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
11.00 
0.00 
0.00 
0.00 
0.00 
0.00 

'0.00 
0.00 
li.oo 

7.88 
7.88 
7.85 
7.85 
7.86 
7.84 

· 7 .84 
7 .84 
7.84 
:1.84 
7.114 
7.114 
I.II 

15.81 
23.54 
23.53 
t.11 
3.13 
t.84 
5.92 

· 76 
·50 
611 
58 
75 
50 
80 

'42 
83 
52 
42 
42 
80 
52 
21 
52 
52 
51 
64 
38 

u 
29 
33 
33 
42 
29 
34
25 
48 
30 
25 
25 
35 
34 
26 
38 
31 
:JO 
37 
21 

' 

0 
0 

0 
D 
0 
0 

704 
704 
704 
71M 
704 
704 
704 
704 
704 
704 
704 
704 

• 71M 
104 
704 
704 
704 
704 
704 
704 

u,z 
8,750 

. B,815 
tl,BBO 
8,963 
7,021 
7,088 
7,138 
7,228 
7,289 
7,339 
7,38D 
7,458 
7,S25 
7,575 
7,650 
7,711 
7,771 
7,844 

• . 7,886 

0.1 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
0.2 
O.J 
D.2 
D.J 
0.2 
D.2 
D.2 
0.2 
p.a 
0.0 
DD 

·1.0 
4.8 
4.2 
4.0 
4.2 
u 
4.0 
4.2 
4.0 
3.5 
3.8 
3.5 
3.2 
3.2 
4.0 
4.0 
4.0 
0.0 
0 .0 
·o.o 

, 

1.1119 
1,111 
1,119 
1,199 
1,119 
1,199 
1.191 
l,IH 
1,199 
1,119 
1,111 
l , IH 
1,111 
1,IH 
1,111 
l,IID 
i,!911 
1,IH 
1,111 
1.199 

6.0 
4.1 
4.2 
4.0 
u 
3.8 
4.0 
4.2 
4.0 
3.5 
3.8 
3.S • 
3.2 
3.2 
,.o 
4.0 
4'.0 
0.0 
0.0 
0.0 

687.6 
677 .2 
185.5 
813.4 
701 .8 
709.3 
717.2 
725.6 
733.S 
U0.4 
748,0 
754 .9 
781 .3 
1e1 a 
715 .5 
783.5 
791.4 
781.4 
711.4 
79U 
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Trinidad Project 
Modeling of Stock Water Alternatives 

· Eastern Colorado Area Office 
Bureau of Reclamation 
Nov-03 

Footnotes to Tables 3, 4, 5 

/1 Columns not attributed are calculated. 
/2 Sto<;kwaler releases are assumed to have been available at the gages below the dam and al Trinidad 
/3 Stockwater was stored and then released af greater ·than 5 cfs rates until the· 1993 season .. 
/4 Consistent with historical practice,.~tockwatering assumed to be conducted between mid November (11/15) and mid March (3/15). 
/5 Stockwater releases mgde at a rate sufficient with stream gains to make ·5 cfs available at the Trinidad gaga b·ut not to exceed the 

previous days inHow. . . · · · 
/6 Stored innow rs not reduced for evaporation ·losses. · . . 
/7 Flow not diverted for slockwaler assumed available below diversions. Does not include gains. 
/8 Any ·releases made during _the non irriaation segson ar.e c~nsidered releases for slockwalerlng. 
/9 Total rel.eases from the reservoir for slockwater, when added lo gains al the Trinidad gage, riot lo exceed 1200· acre-feet. 
/10 ~low considered available for slockwatering only when releases are being made from reservoir. · 

Bureau of Reclamation 
Filename: Trinidad &lock.XLS 

. , . 

Page 1 or 1 · Revised: 8/4/2004 

-· 



Tabla 8 
Trinidad Project 

Sum'!lary QI Stock Waler Allernallvas Modeling Rasulls 
: ti,odeled Stock Water Diversions 

Water Year 

Total Stock Water Diverted• 

. . 
Current Stock Allernallve 

Waler Stock Waler 
(acre-feel) (acre-feel) 

I Total Days of Diversion Maximum Rate of 
Diversion 

Current Allernallve Current Allernallve 
Stock Wli!ler Stock Walerrlock Waler Stock Waler 

(days) (days) (els) (els) · 

Mean Rate when 
Diverting 

Current Allernallve 
Stock Water Stock Waler 

(els) . (els~ . 

Cummulallve Slockwaler 
Released from Storage 

Current Slack Alternallve 
Waler Slock Waler 

, (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 88 5 67 , 0 729 
1994 1,190 -1,199 120 9 5 66 5 67 0 673 
1995 
1996 

1,199 
1,200 

1,200 
1,199 

· . 121 
121 

9 
9 

. 5 
~ 

73 
6~ 

.. 5 
5 

67 
67 

0 
0 

711 
702 

1997 1,179 1,199 121 9 5 68 5 67 0 749 
1998 1,200 1,200 121 9 5 66 5 67 0 561 
1999 1,200 1,197 ·12r 9 5 76 5 67 0 621 
2000 1,200 ·1:191 121 9 5 

•. 
68 

. . 
5 67 0 543 

.. 
• Value, 1111 lhan 1,200 .;.,,,.reei are due lo rounding em,, a•cepl lor 1997 Cuna,;I Sloc:k Waler amounl which was Pmlled by lhl 0 120 day period al modellng .. ,..;.Id lor iloclc wal11 
dalverl11. - . · · • 

Bureau ol Radamallon, 
FUanama: Trinidad 1locl<.XLS 

•, 

Revlaed: 8/4/2004 



B&J<eau or Reclamation, 
FBaname: T rtnidad Slack.XLS 

Tabla 7 
Trinidad Project 

Summary or Slack Water Altemallves Modeling Results 
Tolal Non-Irrigation Season Res~rvolr Evaporation 

Waler Year 
Curren! Slack 

Waler 
(acre-reel) 

Allernallve 
Stock Water 
,(ecr~-reet>' 

Dirt blw 
Current & All. 

(acre-feel) 

1985 
1986 
1994 
1995 
1996 
·1997 
1998 
1999 
2000 

575 
487 
382: 
431 
511 
315 
395 
537 

1,384 

572 
484 
379 
426 
508 

· 313 
390 
532 

1,380 

3 
3 
3 
5 
3 
2 
5 
5 
4 

Revised: 8/412004 
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Table 8 
Trinidad P·rojecl 

Summary of Stock.Water Allematlves Modeling Res·ulls 
Gains from the Reservoir to the Trinidad Gage Available Below Stock Water Diversions• 

Water Year 

Total Days Available 

Current Allernallve 
Stock Waler s ·1ock Water 

(days) (days) 

Maximum Rate Available 

Current Allemallve 
Stock Waler Stock Water 

(els) (els) 

Mean Rate when Available 
•• 

Current Allemallve 
Stock Water Stock Water 

(els) · (els) 

Total Gains Available Billow Stock Waler 
Diversions 

Curren! Stock AllerneUve Dlffblw 
Waler Stock Waler Curren! & All. 

(~ere-feet) (acre-feet) (acre-leet) 

1985 
1986 
1994 
1995 
1996 
1997 
1998 
1999 
2000 

32 130 
26 130 
31 142 
33 137 
33 142 
33 138 
50 142 
61 136 
34 143 

22 27 
5 10 
6 6 
8 13 

32 32 
4 9 

27 27 
21 22 
17 20 

4 3 
2 2 
4 3 
3 2 
3 2 
2 .1 
8 6 
9 6 
5 3 

261 791 530 
149 487 338 
248 887 639 
186 555 369 
221 688 467 
153 399 246 
757 1,644 887 

1,085 1.600 515 
340 925 585 

• Re1uns pr111enled here are based upon assumed·ra1e1 and liming DI slDCk walerlng for Iha mod~llng. !See dlscusslon.•I.IV 0Re1ulls.ln Report) 

•• While lhe Mean Raia al avaDeble gains under lhel Allemallve SIDCk Waler pracllce 11 le11, II ls avaDable aver more days undei lhe AllemaUYe pracUce and lhus re1ull1 I 
grealer Iola( gains avaftable H (ndlcaled In Iha naxl sal DI column,. · · · · · · 

Bureau or Redamatlon, 
fleru,me; Trinidad IIDCk.XLS 

-; 

,, 

Revised: 814/2004 
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.United States Depart.men~. of the Ir,i.trri~ACl¥5f6CK;) 
. · BUREAUOFRECI..AMATION -~._...,... . 

E»iern Culnr:i.do Asra Oflicc: JUL 2 ~ 'O . . 
. 11056 Weit County RD 18E . 

JN .IW'LY . Lo~bnd. Culor.ido II05.!l1·97lJ ,-_.-,-,,_-,-DA-n-- - · 
RUE!lTO: 

EC-1340 1MFO. con ro: 
PRJ-13.00 JUL 2 l 2003 · . DUE I ~ftlTIA~ I r€ 

I 
· 

j '1/vl . M . :$',.z) _ 

I I ··1 
j I ---! 

~non 
To: Interested Agencies and Members of the PuQlic Pll9JECT 

CD!fTlll!L NO. 
. Subject: Trinidad Dam 3Jld Reservoir Project FD.DEA 1.0 

The Bureau of Reclamation (Reclamation) requests your input regarding o proposal lo amend the 
c.-tisting Operating Principles :md Operating Criteria for the Trinidad Dom and Reservoir Project 
(See enclosed map). The .proposed chllllgcs would: · 

. • Pro,'idc for the City of Trinidad's (City) use ofa portion of the irrigation capacity for 
municipal and industrial (M&f) pw:poscs. 

• Allow the Colorado State P11rks to utilize 700 acre-feet (at) of the irrigation capacity lo 
replace evaporation ond seepage fosscs to the rccre~tion pool · 

• Allow more effective delivery of stock watering during the non-irrigation season by 
allowing the stock water to be stored temporarily and then released at higher rates than 
the 5 cubic feet/Sl,COnd (cfs) rate presently ollowcd 

Public input will assist Reclamation in de~nnining environment.a.I 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 ~ced for co.ch clement of the proposed action is presented below: 

. . 
• The City has insufficient water to meet their current and future water needs. In an effort 

to meet their needs, the City has purchased water rights from irrigators that store water.in 
the irrigation capacity at Trinidad Reservoir. However, the cunent Operating Criteria 
only allow water stored in the irrigation capacity to be delivered to the irrigable lands in 
the Purgotoire River Water Conservancy District (District), and not for M&J purposes. 

· Implementing the 1997 Operating Principles through amendment of the Operating 
Criteria will 11llow water in the irrigation capacity to be used for M&I purposes would 

· allow the City to address their water supply needs. 

. ... . . 
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• Trinidad Reservoir is subject to 11 great deal of fluctuation of both the water storage and 
water surface ele'Y·ation. This is undesirable for management of the recreation facilities, 
n:creation experience, :ind for optimizing the health :ind success of the fishery. 
St:ibilizing water'ievels and keeping them higher duiing the recreation season by 

· offsetting losses to the recreation pool would improve recreation experience, recreation 
access, and the fishery. The current Operating Principles and Operating Criteria do not 
provide this. · 

• Currently, the Operating Principles allow daily releases for non-irrigati~n season stock 
watering within the District, however the rate of releases c::mnot exceed .5 cfs. This 
release rate has proven to be an impractical me1hod for delivering the stock water to stock 
ponds along the ditches.' At the rote of5 cfs, transit and evaporative losses :iJong the 
ditches often do not allow water to reach the stock ponds. Allowing stock water to be 
stored for short periods during the non-irtigation season, and then releasing the water at a 
higher rate will allow water to reach stock w:uer ponds that under the current rate do not 
receive water. 

. . 
Reclamation's execution of the Operating Principles and Operating Criteria is a Federal action 
\hat requires compliance with NEPA. Reclamation wjll be the lead Federal agency. ·Toe U.S. 
Army Corps of Engineers,. Albuquerque Distri~t, owner and operator of Trinidad Dam and 
Reservoir Project, will be acting as a cooperating ngency. Reclamation anticipates the 
preparation ofan EA to evaluate the environmental consequences of the proposed action and 
determine whether there is a need to prepare on Environmentol Impact Statement. The 
appropriate environmental documents will support Reclamation's final decision. 

Potenti:11 Environmental Issues and Concerns: 

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

I. lmpncts from changes in the hydrology of the ~gatoirc River and its tributaries 
downstrelllD of Trinidad Reservoir, and the' Arkansas River between its confluence with 
the Purgstoire River and John Martin Reservoir. 

2. Impacts on federally-listed threatened, endangered, and candidate species. 

3. Impacts from the retirement ofirrigatcd farm.land from production. 

4. Impacts from changes in Trinidad Re~rvoir storage. 
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Alternntives: 

Reclamation will consider environmental issues identified to develop approprfatc mitigation 
measures and alternatives. Preliminary altcmntivcs that have been developed for initial 
consideration inclu~c:. · · 

l. No Action ,4.lternatiw:: Reclamation would not execute the propos_cd amended Operating 
Principles and Operating Criteria, and would continue to operate under the existing 
Operating Principles and Operating Criteria. 

2. PropoJtd Action Alternative: Rcch111uition would c:itccute the amended Operating 
Principles and ,Operating Criteria to: 

• 'Allow the City of Trinidad (City) to use of a portio'n of the inigation cnpucity for ... 
municipal and industrial (M&:l) pu1J>OSCS · 

• Allow the Colorado State Parks to utilize 700 acre-feet (af) of the irrigation 
capacity for the rci:rention pool, primnril)' to replace evaporation and seepage 
losses 

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

Timeframe for Receiving Comments 

Again, the pwpose of this document is to solicit initial public and agency comments on 
environmental issues and potential effects that should be considered by Reclamation. lfupon 
review of this information you desire to provide written comments or have any questions, please 
send your comments by August n, 2003, to:. Bureau of Reclamation, Great Plains Regional 
Office, Ano: D. Epperly (GP-4200), P.O. Box 36900, Billings, MT 59104 or Fax 406- 247-
76&0, . 

Sincerely, 

Brlaa Pcnon 
Brian Person · 
Aiea Mo.nager 

Enclo~ NOTICE: 
IF YOU DETACH ENCLOSURES, PLEA~F. 

be: GP- 4200 (Doug Epperly) INSERT YOUR CODE NUMBER __ _ 
EC-1003 {Vchmas), EC-1300 (Johns), EC~l340 (Wilson, Sunde) 

. , 



Appendix B 

Trinidad Operating Principles Interested Parties List 

·Revis~d: 27-Sep-04 

Mr. Eugene Aiello 

President 

Purgatoire· River_Water Co~servancy District 

314 West Main Street Work Phone: 719-846-7485 

F.ax Number: 719-846-6941 

-Trinidad co 81082· Email address: prwcd@yahoo.com 

Ms. Jan Anderson 

Recording Secretary 

Arkansas River Compact Administration 

112 W. Elm Street : Work Phone: .719-336-2732 

P.O. Box 1600 Fax Number: 719-336-3835 

Lamar co 81052 Email address: seceEl@seced.net 

Ms. Carol Angel Esq. 

First Ass't Attorney General 

Attorney General's Office Work Phone: 303-866-5016 

1525 Sherman Sl, 5th Fioor Fax Number: 303-866-3558 

Denver CO 80203 Email address: carol.angel@state.co.us 

Mr. Dale Book 

Spronk Water Engineers_ Inc. 

1000 Logan Street Work Phone: 303-861-9700 · 

Fax Number: 303-861-9799 

Denver CO 80203-3011 Email address: i:lbook.@spronkwater.com 

Mr. David Brenn 

1710 Pheasant Court Work Phone:_ 620-275-7460 

Fax Number: 620-260-9605 

Garden City KS 67846 Email address: dbrenn@gcnet.com 

I 



Trinidad 9perating. Principles Interested Parties .List 

Revised: 27-Sep-04 

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

President 

Danielson & Associates 

517 Belleview Ave Work Phone: 719-383-2598 

Fax Number: 719-384-9528 

La Junta co 81050 Email address: prwcd@yahoo.com 

Mr. John Draper 

Montgomery & Andrews 

P.O. Box 2307 " Work Phone: 505-982-3873 

325 Paseo De Peralta Fax ~umber: 505-982-4289 
Santa Fe NM 87504-2307 Email address: jdraper@montand.com 

Mr. James Fernandez 

Utilities Director 

City of .Trinidad 

, 135 North Animas _ Work Phone: 719-846-2266 

Fax Number: 719-846-4140 

Trinidad co 81082 Email address:· linda@hist.orictrinidad.com 

Mr. Dennis Garcia 

Reservoir Control 

Albuqu~rque Dist. U.S. Army Corps of Engineers •• 

Albuquerque District Work Phone: 505-342-3380 

. 4101 .Jefferson Plaza, NE Fa~ Number: 505-342-3197 
Albuquerque NM 87109-3435 Email address: .dennis.e.garcia@usace.army.mil 

Mr. Randy Hayzlett 

Route 1, Box 44 Work Phone: 620-355-7499 

Fax Number: 620-355-7499 

Lakin KS 67860 Email address: hayzlett@pld.com 

2 
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Trinidad Operating Principles Interested Parties List 

Revised: 27-Sep-04 

Mr. Jeffrey Kahn Esq. 

Attorney 

Bernard, Lyons &.Gaddis, PC 

515 Kimbark Street Work Phone: 303-776-9900 

P.O. Box 978 Fax Number: 303-413-1003 

Longmont CO 80502-0978 Email address: jkahn@blglaw.com 

Mr. Dick Kreiner 

Reservoir Control 

U.S. Army Corps of Engineers 

Albuquerque District Work Phone: 505-342-3383 

4101 Jefferson Plaza, NE .. Fax Number: 505-342-3195 

Albuquerque NM 87109 Email address: richard.d.kreiner@usace.army.mil 

Mr Bruce Kroeker.P.E. 

President 

TZA Water Engineers, Inc. 

9200 W. Cross Drive Suite 250 Work Phone: 303-971-0030 

Fax Number: 303-97:1-0077 

Littleton co 
. . 

80123· Email address: bkroeker@tza4water.com 

Mr. Rod Kuharich 

Director 

Colorado Water-Conser:vation Board 

721 State Centennial Building Work .Phone: 303-866-3441 

1313 Sherman Street Fax Number: 303-866-4474 

Denver CO 80203. Email address: rod.kuharich@slate.co.us 

Mr. John Lefferdink Esq. 

Attorney at Law 

Lefferdlnk Law Office, LLC 

409 South Main Work Phone: 719-336-7411 

P..O.Box110 Fax Number: 719-336-7621 

Lamar co 81052 ·Email address: lefflaw@centurytel.net 
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Trinidad Operating 
. 

Principles 
. 

.Interested Parties List 

Revised: 27-Sep-04 

Mrs. Thelma Lujan 

Secretary 

Purgatoire River )Na-ter Conservancy District 

314 West Main Street . Work Phone: 719-846-7285 

. · Fax Number: 719-846-6941 

Trinidad co 81082 Email address: prwcd@yahoo.com 

Mr. Steve Miller ,. 

Colqrado Water Conservation Board 

Work Phone: 303-866-3532 

1313 Sherman Street Room 721 · Fax Number: 303-866-4474 

Denver CO 80203-2239 Email address: steve.miller@st?te.co.us 

Mr. Donald Pitts 

Assistant Attorney General 

. Office of the Attorney General 

Kansas Judicial Center, 2nd Floor Work Phone: 785-296-2215 . 

301 SW 10th Street Fax Number: 785-296-6296 

Topeka KS 66612-1597 Email address: pittsd@01po.wpo.state.ks.us 

Mr. Thomas Pointon 

.34805 Road 17 Work Phone: 719-4~6-0413 

Fax Number: 719-4?6-1609 

Las Animas co 81054 . Email addres::-: tomw7@centurytel.net 

Mr. David Pope P.E. 

Chief Engineer-Director 

· Kansas Department of Agriculture 

Division of Water Resources Work Phone: 785-296-3717 

109 S.W. 9th Street, 2nd Floor Fax Number: 785-296-1176 
Topeka KS 66612-1283 Email address: dpope@kda.state.ks.us 

4 
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Trinidad Operating .Principles Interested Parties List 

Revised: 27-Sep-04 . . 

Mr. Kevin Pratt 

Attorney 

480 Holly Sugar Bldg Work Phone: 

2 N Cascade Ave Fax Number: 

Colorado Springs CO 80903-1623 Email address: 

Mr. James Rogers 

I 

32259 County Road 13 (Route 2) Work Phone: 719-336-2124 

Fax Number: 719-336-2422 

Lamar co 81052 Email. .address: rogerscountry@cmlnet.net 

Mr. Lee Rolfs 

Attorney 

Kansas Department of Agriculture 

Kansas Division of Water Resources Work Phone: 785-296-4616 

109 SW 9th Street, 4th Floor Fax Number: · 785-368-6668 

Topeka KS 66612 Email address: lrolfs@kda.state.ks.us 

Mr. Mark Rude 

Assistant Operations Secretary 

Water Commissioner, Gar.den City Field Office 

Division of Water Resources . .. .Work Phone: 620-276-2901 

2508 Johns Street Fax Number: 620-276-9315 

· Garden City · KS 67846 Email address: mrude@kda.state.ks.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 . 80203-22n · Email address: . hal.simpson@state.co.us 
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T~inidad Operating Principles Interested Parties List 

Revised: 27-Sep-04 

Mr. Tom Simpson 

City of Aurora 

Water Resources Department Work Phone: 719-254-7984 

17850 Road JJ Fax Number: 719-2.54-7.98.6 

Rocky Ford co 81067 Email. address: tsimpson@rural-com.com 

Ms. Beverly Spady 

Spady Con~ulting 

420 Vigil Sl ··work Phone: 719-456-1899 

Fax Number: 719-456-1899 

Las Animas co 81054. Email address: b_spady@yahoo.com 

Mr. Mark Stark 

Operations Manager 

U.S. Army Corps of Engineers· 

John Martin Reservoir Work. Phone: 719-336-3476 

29955 County Road 25.75 : Fax Number: · 719-336-9711 

Hasty CO 81044 Email address: mark.m.stark@usace.army.mil 

Mr. Donald Steerman Esq. 

Attorney at Law 

Shinn, Steerman & Shinn .• 

P.O. Box 390 Work Phone: 719-336-4313 

Fax Number: 719-336-4315 

Lamar co 81052 Email address: shlnnsteermanlaw@centurytel.net 

Mr. Tom Tefertiller 

. Oxl.ey Farms 
Work Phone: 

Fax Number: 

Model : co 81059 Email address: 
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Mr. Tom Tifertill 

Model Land Irrigation Company 

P.O. Box 57 Work Phone: 719-846-6745 

Fax Number. 

Model co 81059 Email address: oxleymgr@hotmall.com 

Mr. Robert Trout Esq. 

Trout and Witmer and Freeman, P.C. 

1120 Lincoln Street Suite 1600 Work Phone: 303-861-1963 

Fax Number: 303-832-4465 

Denver co 80203 Email address: rtrout@trouUaw.com 

Mr. Steven Witte 

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 Woldridge Esq. 

MacDougall Law Office 

530 Communications Circle Suite 204 Work Phone: 719-520-9288 

Fax Number: 719-520-9447 

Colorado Springs - CO 80905 Email address: jwoldridge@waterlaw.tv 
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DEPAfTMEHf Of AGIICUlfUI£ 
ADRIAN J. POlAHSiY, SlClllHr · 

Attn: D. Epperly (OP-4200) 
Great Plains Regional Office 
Bureau ofR.eclamation 
PO Box36900 
Billings, .MT 59104 

RE: Tl"inidoo Dam and Reservoir Projcc:t 
'NEPA Notice datl:d July 21, 2003 

Dear Mr. Epperly: 

The State of.K.:msas bas been. and will continue to be. actively involved in the three issues 
listed in this notice. K.onsas is a signatory to the Trinidad Opaiting Principles (referred to as 
Principles). 

The Principles were amended to allow the City of Trinidad to transfer water from 
irrigation to mwucipal and industrial {M&l) use. The State ofl<.nnsas agreed to this transfer with 
the understanding that consumptive use would not be increased over the historical use made of 
this Willer. Kansas bas expressed concerns tbnt at least ooe 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 Rrlcr .so the transfer- has no 
significant cffcc'l on downstream waler users. 

The proposal to convert additioDlll irrigation water.supply to make up for evaporation and 
seepage from tbe pcnnancnt fishery pool must be done in a way which docs not impact 
downstream water supply by 6miting use under the transfer to the historic consumptive use. The 
State ofl<nnsas had the opportunity to review tbe lands proposed-for dry-up. 1'ansas expressed 
concerns to a rcprc:ientative of the Model Land & lnigatioa Company nbout two of these 

-proposed dry-up tracts. The Model_ Lond_and Irrigation Company should substitute other tracts. 
Return flows associated with this tnmsfcr s~ould be protected to their historic point ofrctwn on 
the Purgatoire River so that. downstream WICl'S arc not affected. 

01,isiu al Wartt hsou1t11 Qo,id 1. Papt, Chill Eagin,11 

10, SW 91h ST., 2nd flaai hpth, KS &6612,1283 

Yoiet (715) 29&,3717 Far (715) 296,1176 ~llp://www.atcn1haus.111/lda 

_ August 11. 2003 
VIA.FAX 

CCSllP"I. HO. 

1'111.DE!! •., .... _ ...... ... . 

.. .. 
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D. Epperly (GP'...4200) 
Great Plmns Regional Office 
Page 2 
August II, 2003 

If an alternative is identified which provides for more efficient dcli~crics of stockwarcr, 
this must be done without incn=asing depletions. This issue was coo.sidcrcd at the- CY2002 . 
Arkansas River Compact Administration Annual Meeting in May 2003. A proposal made during 
the meeting by the Purgntoire District varied significantly from previous proposals related to 
stocl.-wo.tc:r deliveries. At that time; there was not sufficic:nt time for cbe other parties. to compare 
chc propo_sal to either the current or the temporary stockwater mnendmeots. Aoy depictions due 
to an.alternative stockwatcr release should be compared to the depletions under lhc stoclcwalcr 
release as prescn"bcd by the Principlcs. Uodcr the cum:nt Principlc::s, inflow may be passed 
through for stoclcwatcriog (not ta exceed a daily mr::in flow of 5 cfs), otherwise inflows are stored 
under the: transferred Model sloragc right. lftemporaey stockwalcr storage wen: allowed, it 
should be done within the Model storage righL The combined storage for all uses of the Mode:I 
storage 'right should be limited to 20,000 acre feet. 

The transfer of water to Colorado Sto.te Parks for ewponition and secpagc,.aod ctmogcs 
to stoclcwnter opcr.uions.1J1ust not be implemented until such time as lhe amendments to the 
Principles arc app~ved by the s~tory ~ics. · 

We appreciate the opportunity to be able Lo comme_nt in the NEPA process. ·We would 
like to continue lo be involved. Should you have any questions, p~ f~I free lo call this office. 

Sincerely, . . 

~ . 
Chief Engineer 

OLP/kis/dlm 

c: Brian Person, USBR . 
Randy Hayzlett, ~ ARCA,.Rcp 
David lmnn, KS ARCA Rep 
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M.E. MacOougall · ,iwoldlidge@lwatetlaw.tv 

Julianne M. Woldridge 
Henry 0. Wor1ey_ 

August 11, 2003 

···-.. - .. _ .. _ 
· Bureau of Reclamation 
· Great Plains Regional Office 
Attn: D. Epperly (GP-4200} 
P.O. Box 26900 
Billings, MT 59104 

Re: Trinidad Dam and Reservoir Project 

To ~om It May Concern: 

This office represents the Purgatoire River Water Conservancy Dl~ct. a water· 
· conservancy district formed under the laws of the State of Colorado ("PRWCO"). 
PRWCD operates the irrigation portion of the Trinidad Dam and Reservoir Project, 
pursuant to a contract with the United States. On behalf of PRWCD. I am providing the 
following comments on the proposals to amend the existing Operating Principles and 
Operating Criteria for the Project: · 

. . 
1. The proposed amendments to the operation of the Irrigation Capacity of the· 

Reservoir do not involve any physical change to the reservqir itself. The physical 
capacity of the reservoir will not be altered, and no physical work or construction on site 
will be necessary to implement the amendments. 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 · 
Prt11clples. 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 reservoir. 

2. The amendments may cause a difference in ttmlng as to when such water wlU 
be released for use, but .releases from the reservoir for the new uses or for stock 
watering do not require a change ln the time of year during which PRWCD Is currently 
allowed to administer such Water Supplies, as defined by the initial Operating 
Principles. 

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

2954-2L J:\PRWCD\8-11-03 Buteau 
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only pursuant to a change of water rights approved by the Co1o·rado Water Court. A?> 
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 to that historic corisumptlve 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 
consumptive use of the water and to prevent adverse affects on the water right 

· administration on the Purgatoire River or the Arkansas River, or on other water rights. 
·The Water Court process, however, does not involve iss1,1es of environmental impacts. 

4. The amendment regarding stock water does not require a Water Court 
change of water rights. The water will contlnu~ to enter the Project at the same ttme 
and In the same amount as It has historically, and will pass through Project facilities 
within the same time period as it has historically. 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 below ~e Project. · 

5. PRWCD does not belleve there will be any adverse impacts from changes in 
Trinidad Reservoir storage. As noted above, there is no change in the total amount of 
water avaUable to the Irrigation Capacity and managed by the District as a result 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 ls 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 envlronmenl 
In fact, the amendments regarding the City of Trinidad have been implemented for 
several years now with no noticeable adverse Impact on tne environment or the Project 
operations. 

PRWCD recommends that the Bureau adopt Proposed A~n Alternative 
number 2, approving the changes to the Operating Principles and Operating Criteria. 

· PRWCD is wming to provide copies of any documentation that may be helpful in this 
effort. Please contact the District If you desire any such documentation. · 

JMW. 
cc: PRWCD 

Robert Trout 
Jeff Kahn 

2954-2L j:\PRWC0\8-11-03 Bureau 
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STATE OF COLO 
W,t.TJ;JtDNISIONl 
oma: OFTIIESTATF. ENCJN:UR 
J,u ... - ..... -• 
-CDIKD< 
.rt-(1t,)J4~-
"'·'C(7111-

August,. 2003 

Bureau ofRc:r:h11narioa 
On::u Pl.um R.cgioml Of!i.ce 
P.O. B~ 36900 

. Billin!P, MT S9104 

Alln: D. Epperly (GP-4200) 

RE: Trinidad Dam and R.cscmlir ]>n,jcct 
l:4virl:lmnr:aml As1cs1ment Cormn:ats 

To Wbom It May Conci:r. 

In :aponsc to )'OIII' n:,quest for milial publir: md "!l=!=Y commenis Oil the above rc:f=nccd p&Ojccr., Ibo Colaxado 
DivisiDll o!Wala' Raourccs, Division Z oflice off= lb: following: · 

1. City ofTriDid:ld'a wsc of II portiDn of lb: irriptioa capacity liir M&{ pwposcs. • 

The ri:qucs= change in tbc: Opc:r.iting Criteria is comistau wi1h the 1997 Alllr:Ddcd OpcmtiDg 
Priacipals-Atli~ IV(B)(J) am! the dc:r:n:c enll:n:d ia C.-No. S8CW061. 

2. Color.Ida Stall: P:irla use of700 ac:ra-fcct of inigalion ap:ic:ity. 

As noted, tbc: ~ change requires am:mlmait of the Opcr:iting Principles mid Opcr.iting Ciircria. , . 
Addidonally, warc:r court :IJl!ffl)wl 10 ch:lagc the: irrigatiun WIiier ri!l)iL to;. Cully cu111u:niwlc we widloui 
uijuring Color:ldo watc:r rigblS ia rcqui,cd. 

3. Delivery of S1DClc water ~g lhe non-iaiption scmon. 

As noted, the n:qu,:sii:d change rcqui= ami:ndrrx:nr of dx Opczating Prin:iplc:s. During tbc: noo
iaigiuioo season, :all inflows an: s~ in lb: reservoir cxccp1 far M&I piupascs. winier n:IWu JJow 
i:cquircm,:ats aad slDClc waler needs.' The ability ID ~Y &UR stoc:k w:ill::I' :zllowux:a for 
silbscqucal tclcasc al ll higher rate of flow (lo be d.ca:rmiacd aad widi volumcuic limilS) will bc:Dcfi1 lhc 
projm with acglipblc c:ffi:cts downsircua. .• 

'Ilianlt yvu tbr ~ oppur1Wlity lO JXOvidc inilial commcnrs. Plc:lsc k=:p us advised as lhc p~ develops. 

·;~I j ir-1 I/:/~ (, _,'j.~ 
SI.IM:D J. Wille 

/ [)jvisjgn Enpiccr 

• 
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-Trinidad Dam and Reservoir 
. Project Operating Pri·nciples and 
·o ·perating Criteria Amendment . 
Findjng Of No Significant Impact 

~ 
(~) -.. S.,,,.~• .. , 
~ 

U.S. Department of the Interior 
Bureau of Reclamation 
Eastern Colorado Area Office 
Loveland, Colorado November 2004· 



INTRODUCTION 

This Finding of No Significant Impact (FONS!) describes the Bureau of Reclamation's (Reclamation) 
environmental conclusions regarding a proposal to· amend the Operating Principles and Operating Criteria 
for the Trinidad Darn 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 
(Ame11dment Alternative) and the No Action Alternative ·were evaluated under the provisions of the 
National Environmental Policy Act (NEPA), and are documented in the attached Environmental 
Assessment (EA). · 

Putpose and Nee~ ,.·. 

The purpose of changing the Operating Criteria to include M&l uses is to· allow the City of Trinidad 
(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&l 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. 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 
th.at reaches the stock water ponds. 

. . 
During the environmental review process, potential effects frpm 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 identify opportunities for mitigating 
or avoiding adverse effects of the Proposed Action. 



.. 

PREFERRED A LTERNATIVE 

Reclamation evaluated the effects of two alternatives-the No Action Alternative and the Amendment 
Alternative. Reclamation has se~ected the Amendment Alternative as the Preferred Alternative. Tiris 
alternative entails·approval of amendments to the existing Operating 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 Principles. The 
proposed amendments would: 

• Allow the City to use a portion of the irrigation capacity for M&I purposes (through approval of 
proposed amendments to the Operating Criteria; amendm~ts to Operating Principles to allow for 
this were approved in 1998) . · 

• 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 May and December 2003 and amendments to the .Operating Criteria) 

• 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 s~ason 
when compared to historic or no action conditions. 

}> Purgatoire River. No impacts to the Purgatoire River downstream of the Hoehne headgate will 
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 agricultural 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 t~e Arkansas River Compact. 

 



• 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 improved winter 
forage habit~t. 

• The maj9rity of State of Colora.do species of concern within the action area will not be impacted. 
Some water-related species, such as the plains·minnow, suckermouth minnow., flathead chub, yellow 
mud turtle, and the northern river otter, may experience very minor, insignificant negative and/or 

. benefic.ial impacts due to river flow and reservoir storage changes. 

• The Preferred Alternat_ive would result in higher and more stable average minimum reservoir levels 
throughout the year, including during historically low reservoir volume periods such as late summer 
and fall. This would benefit recreation at the reservoir. 

• The Preferred Alternative will result in the City having sufficient water resources for growth through 
2020 and beyond, therefore no socioeconomic irnpact,s are anticipated. 

• The Preferred Alternative is expected to result in hydrologic changes that ar-e within the range of 
historic storage and flow levels. ·consequently, this is not the type of undertaking that would have an 
effect on culmral resources. · 

• The Preferred Alternative will have no effects on Indian trust assets qr Indian sacred sites. 

This Finding of No Significant Impact has therefore been prepared and is submitted to document 
environmental review arrd evaluation of the Proposed Action in compliance with the National 
Environme!}tal Policy Act of 1969, as amended. 

Approved By: 

'iii~ ~u~ 
Eastern Colorado Area Office 

> 
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APPENDIX H 
 

SUMMARY OF COMMENTS ON THE DRAFT EA 



 

Appendix H-1 
 

Number  Comment Agency Reclamation Response 
1 Page 7, Introduction- The second paragraph is confusing, as three (3) documents are listed 

(PRWCD's repayment contract, Operating Principles, and Operating Criteria).  Also, the specific 
amendments in these three separate documents are not delineated.  The proposed 
amendments for each of these documents should be described separately for clarity.  As far as 
the construction of this sentence, amendments to the Operating Principles and Operating 
Criteria is referred to in two (2) separate locations. 

Kansas Division of 
Water Resources 

The paragraph was rewritten as follows:                                                                                                         
Reclamation’s approval of these proposed amendments are all federal actions subject to provision of the 
National Environmental Policy Act (NEPA) of 1969.  The amendments would: 
1) Extend the contract repayment period; 
2) Amend the method of calculating PRWCD’s repayment contract amount  
3) Update standard contract articles pursuant to Reclamation policy;  
4) Approve amendments to both the Operating Principles and Operating Criteria, which are also included 
as exhibits attached to PRWCD repayment contract. 

2 Page 7, Purpose and Need-add "and Colorado Parks and Wildlife" after "reflect repayment 
obligations based on the City of Trinidad (Trinidad) that does not go through the head gates.   

City of Trinidad Appendix G- 2004 Environmental Assessment was added to provide additional context.  The Proposed 
Action was updated to separate Reclamation's actions into three general categories: 1) amend the 
repayment contract, 2) approve amendments to the Operating Criteria, and 3) approve amendments to 
the Operating Criteria. 

3 Page 7, Purpose and Need-Additional context is needed to speak to past changes in water 
rights similar to those addressed through the current Operating Principles amendments. CDNR 
requests that the Purpose and Need section of the EA include a statement acknowledging that 
Colorado Parks and Wildlife has already obtained a change in water rights from irrigation to 
storage in the permanent pool. 

CDNR See Comment above.  Also, all changes in water rights uses in Colorado are adjudicated through Colorado 
State Water Court and administered by the Colorado Division of Water Resources.   

4 Page 7, Purpose and Need- Insert "replication of" in front of "historic return flows...” In the 
last sentence. 

PRWCD Change was incorporate into the Final EA. 

5 Page 7, Purpose and Need-The Proposed Action is to amend the repayment contract, however 
a list of proposed actions is identified later in the document.  The first paragraph lists two (2) 
items that do not necessarily relate directly to the repayment contract.  As I understand the 
Operating Principles and Operating Criteria are exhibits to the PRWCD's repayment contract 
and are separate documents which have proposed amendments that could should be 
evaluated in the EA. 

Kansas Division of 
Water Resources 

This section was rewritten to address the commenter's concerns.  There are three actions Reclamation is 
considering in the EA: 1) Amending the Repayment Contract, 2) Approving amendments to the Operating 
Principles; and 3) Approving Amendments to the Operating Criteria.   Please see the Proposed Action and 
Appendices for additional detail. 

6 Page 7, Purpose and Need-Item 2) from comment above, notes an update (emphasis added) 
that would allow the conversion of project water from irrigation to M&I purposes.  This is 
actually the subject of an amendment to the Operating Principles proposed by PRWCD for the 
City of Trinidad.  My understanding of this EA, the focus is to determine the impacts of such an 
amendment.  I would note that this is similar to the November 2004 EA.  The November 2004 
EA was completed for three changes to the Trinidad Operating Principles:  Trinidad conversion 
of irrigation water rights to M&I; Colorado State Parks conversion of irrigation water rights to 
replace evaporation and seepage associated with recreation pool; and Changes to how stock 
water releases are made.  A link should be provided to the 2004 EA done on the previous 
amendments since it is referred to often. 

Kansas Division of 
Water Resources 

The commenter is correct and the primarily analysis of this EA focuses on the environmental effects of the 
proposed amendment to the Operating Principles.  The 2004 EA was incorporated by reference and the 
Finding of No Significant Impact signed by Reclamation was included in the Draft EA as Appendix E.   A 
copy of the 2004 Final EA has been added to Appendix G for ease of reference. 



 

Appendix H-2 
 

Number  Comment Agency Reclamation Response 
7 Page 7, Purpose and Need-The second misstatement of Item 2 above is the need of additional 

water to "meet its current and future needs".  This doesn't seem to be supported by the EA, as 
it is noted that the population trend of Trinidad (and Las Animas Count) is in decline.   

Kansas Division of 
Water Resources 

Response:  "and storage in Trinidad Reservoir" was added in front of "may be necessary to meet Trinidad's 
future municipal and industrial (M&I) needs.  Also please see the Water Resources Section for a 
description of Trinidad's current water supply and vulnerability to a major disruption in treated water 
supply if their 30 year old pipeline is damaged.  Additional M&I storage in Trinidad Reservoir plays an 
important role in providing water storage flexibility and water delivery system redundancy.  

8 Page 7, Purpose and Need-Item 3) misstates the scope of the update to the Operating 
Principles as the proposed amend only deals with the City of Trinidad.  Also in Item 3) as the 
proposed amendment only deals with the City of Trinidad.  Also in Item 3), there may have 
been changes to the Operating Criteria that relate to PRWCD which haven't been clearly 
defined.  However, the EA doesn't seem to evaluate any changes in the Operating Principles. 

Kansas Division of 
Water Resources 

See Comment and Response No. 5 above. 

9 Page 7, Purpose and Need-Not sure of the need for the remaining two paragraphs in the 
Purpose and Need, as they don't relate to the stated Proposed Action (PRWCD's repayment 
contract).  Nor do they provide any specific purpose or need for the amendment of the PRWCD 
repayment contract. 

Kansas Division of 
Water Resources 

The last two sentences address the purpose and need for changes to the Operating Principles and 
Operating Criteria, specifically Colorado Irrigation Improvement Rule 10 and compact compliance, which is 
discussed in Appendix C (2017 CDWR Approval of PRWCD's Irrigation Improvement Rules Compliance 
Plan).  

10 Page 8, Background, Trinidad Project-USACE, Albuquerque District, Authorized & Operating 
Purposes for Trinidad Lake are Recreation under PL 78-534 and Flood Control, Irrigation and 
Sediment Control under PL 85-500.  

USACE The additional authorization reference for recreation was added to the Final EA. 

11 Page 8, Background, Purgatoire River Water Conservancy District-Clarification…what does 
this difference between 19,499 and 20,607.9 acres mean? 

USACE See Response to Comment 12 below for more detail.   

12 Page 8, Background, Purgatoire River Water Conservancy District-The reference to PRWCD 
contracted lands totals 20,607.9 acres is misleading.  I believe that the acres under contract 
with PRWCD boundaries is more than 51,000 with the 20,607.9 acres under individual ditches 
by the Operating Principles, of which up to 19,499 acres less land removed from Irrigation can 
be irrigated. 

Kansas Division of 
Water Resources 

The referenced 20,607.9 acres was removed to avoid confusion.  As identified in Reclamation's 2005-2014 
Review of Operating Principles and Project Operations dated October 2017, "Articles II and Article IV B. 
use the terms "contracted lands" and "contracted acres," respectively.  The terms are not defined in the 
current version of the Operating Principles and created confusion in how they should be applied during 
this review cycle.   

13 Page 9, Proposed Action-Does 4, 5, & 6 belong under 3?  If so, number them differently and 
indent. 

USACE This was clarified in the Final EA. 

14 Page 10. Proposed Action-It is important to note that volumetric limits are on deliveries to 
storage for M&I.  Suggest adding "address the conversion of Project Water from irrigation uses 
to Trinidad's M&I uses and the" to the first sentence of the 2nd paragraph and "storage of.”  
Add "on Trinidad's deliveries of this additional water to M&I storage or permanent fishery pool 
storage not including delayed return flows" to the second sentence. 

PRWCD Change was incorporated into the Final EA. 

15 Page 10, Proposed Action-last paragraph, change "expand" to "modify" and "reduce" to 
"correct and error in". 

PRWCD Change was incorporated into the Final EA. 
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16 Page 10, Proposed Action-In the Proposed Action, three specific changes to PRWCD's 

repayment contract are listed.  However, the listing for 3) is not complete as it suggests a 
description of the update to the standard contract articles that are not included "as follows."  
Items 4 and 5 are attachments and I would suggest having separate actions that need to be 
evaluated in the EA.  Item 6) doesn't seem to be an action item but rather a statement of fact. 

Kansas Division of 
Water Resources 

This section was re-written and "as follows" was deleted.  Items 4 and 5 are separate actions evaluated in 
the EA.   Item 6 was deleted from the Proposed Action and moved to the Cumulative Impacts section of 
the EA. 

17 Page 10, Proposed Action-Regarding than one proposed action (amend PRWCD's repayment 
contract) it really seems like there are several proposed actions that haven't been fully 
evaluated in this EA.  For example, it is mentioned "The Operating Criteria amendments would 
authorize Model water to be stored in the Joint Use Pool space for release after the irrigation 
season to replace the loss of return flows associated with the conversion of lands from flood 
irrigation to sprinkler."  But there is no evaluation of the impact of this operational change on 
the reservoir or water supply. 

Kansas Division of 
Water Resources 

See Comments above.  Also, please see the Water Resources Section, regarding the example.  The Draft 
EA included the following language:  "Under the Proposed Action, Trinidad Reservoir elevations are 
generally expected to increase and remain higher during the irrigation season as previously described in 
the 2004 EA. 

18 Page 10, Table 1-  1,127 acres should be 1,217 acres. USACE Corrected in the Final EA. 
19 Page 12, Water Resources-Insert "is generally transferred to" in front of "the Joint Use Pool…" 

in the second paragraph. 
PRWCD Change was incorporated into the Final EA. 

20 Page 12, Water Resources-Insert "storage" in front of "volumes" in the third paragraph. PRWCD Change was incorporated into the Final EA. 
21 Page 12, Water Resources-Change "expand" to "modify" in the last paragraph. PRWCD Change was incorporated into the Final EA. 
22 Page 14, Prime and Unique Farmlands-change "reduce" to "correct and error in" in the third 

paragraph. 
PRWCD Change was incorporated into the Final EA. 

23 Page 15, Prime and Unique Farmlands-Last Paragraph, replace "mean less water is delivered 
for irrigation" with "accommodate the transfer of water from storage for irrigation to storage 
for M&I uses".  

PRWCD Change was incorporate into the Final EA. 

24 Page 19, Cumulative Impacts- Do not understand, reportedly pending NRCS for future 
conversion projects. 

USACE Corrected in the Final EA to say "pending NRCS applications"  

25 Page 14, Water Resources-The EA also briefly acknowledges changes required by the State 
Engineer's Irrigation Improvement Rules, but never explains their relevance.  The reference to 
the Irrigation Improvement Rules appear related to the Operating Criteria changes, but again, 
this is difficult to evaluate without further discussion of the changes to the Operating Criteria, 
or the purpose and need for those changes.  DNR additionally notes that Irrigation 
Improvement Rules became effective in 2011, not 2009 as is incorrectly stated in the EA. 

CDNR This section was edited to state: “The proposed amendments to the Operating Criteria require changes in 
Trinidad Reservoir storage accounting that supports the return flow requirements as described above 
already approved and implemented by the State of Colorado."     "2009" was deleted and the Final EA was 
changed to read "The rules went into effect in 2011."   

26 Page 16, Summary-The Summary should have more linkage on the Proposed Action(s).  The 
Proposed Action was the amendment to the PRWCD repayment contract, which is not 
mentioned in the summary.  That being said, the various proposed actions presented in this EA 
should have corresponding conclusions of the potential impacts presented in the summary. 

Kansas Division of 
Water Resources 

This section was update in the Final EA to provide more connectivity with the Final EA and the 2004 EA.   
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27 Page 16, Summary-The EA has the following conclusion listed in its summary:  "The Arkansas 

River will not be affected and the Proposed Action will not result in a material depletion at the 
Kansas State Line.  Consequently, it will not impact the Arkansas River Compact."  I do not 
believe that all changes were evaluated to determine their impacts.  Even with regard to the 
proposed action on behalf of the City of Trinidad, I do not see a substantive evaluation. 

Kansas Division of 
Water Resources 

Reclamation's determination was based on 2004 EA and ARCA's Resolution No.  2012-01 and 2014-03. 

28 Page 17, Land Use and Socioeconomics-Table 5 doesn't provide any Economic Data. Kansas Division of 
Water Resources 

The work "Economic" was removed from the caption.  Available economics data is discussed in the text. 

29 General Comment-DNR believes that the EA would benefit from additional context explaining 
the purpose and need for the EA. For example, the EA should explain the history of the 
amendments to the Trinidad Dam Operating Principles and why they are incorporated into the 
EA process for amendments to the repayment contract.  The two processes have not been 
linked in the past, and the decision to include the amendments to the Operating Principles in a 
National Environmental Policy Act (NEPA) process has delayed the approval of those changes 
for years. Providing the reasoning for why the Operating Principles amendments needed to be 
approved through this process will set clearer expectations for the next time amendments are 
proposed. Furthermore, we believe that the context of how the Operating Principles 
amendments came to be proposed, and the buy-in they have already received from key 
players on the Purgatoire River, are essential for a complete understanding of the issue. The 
Arkansas River Compact Administration (ARCA) first approved these amendments at its 2012 
meeting, then again in 2014 (when it agreed to split the 2012 amendments into two separate 
amendments so the more important change referenced in Resolution 2014-03 could move 
more quickly). This is briefly addressed on page 19 of the draft EA, but DNR believes that 
further discussion of ARCA’s role and process would be useful. 

CDNR Appendix G- 2004 Environmental Assessment was added to provide additional context.  The Proposed 
Action was updated to separate Reclamation's actions to three general categories: 1) amend the 
repayment contract; 2) approve amendments to the Operating Principles; and 3) approve amendments to 
the Operating Criteria.  For clarification, amendments to the operating principles and operating criteria 
have always required review under NEPA, as is indicated by the 2004 EA.  Depending on the proposed 
amendments, some proposed changes may fit within Reclamation's existing categorical exclusion 516 DM 
14-Operating and Maintenance Activities (14)- Approval, renewal, transfer, and execution of an original, 
amendatory, or supplemental water service or repayment contract where the only result will be to 
implement an administrative or financial practice or change.  The scope of the proposed amendments to 
the Operating Principles and Operating Criteria did not meet this definition and therefore, an EA was 
required.  It should be noted that the preparation of the EA did not cause the years of delay.   
 
As Reclamation described at the 2016 ARCA meeting, the delay was due to the proposed amendment 
potentially affecting the PRWCD’s Repayment Contract with Reclamation.  This is because the Repayment 
Contract is a variable rate contract which depends on the amount of water diverted through the 
headgates.  The City of Trinidad’s water however, does not go through the headgates.  Instead, it is 
released from Trinidad Reservoir for augmentation purposes.  Consequently, Reclamation determined 
that the headgate diversion definition must be amended in the Repayment Contract, to include the City of 
Trinidad water.  Additionally, the Repayment Contract needed updating to include the revised PRWCD 
Irrigable Area acres which were amended in the 2004 Operating Principles. 
 
Reclamation initially worked directly with the City of Trinidad on amending the Operating Principles 
thinking the Repayment Contract amendment would be fast and simple.  However, in 2015, after 
Reclamation prepared the proposed amendment and shared a draft EA with PRWCD, City of Trinidad, and 
USACE, PRWCD rejected amending the Repayment Contract.  Consequently, Reclamation determined that 
discussions on amending the Operating Principles, which are an exhibit to the Repayment Contract, must 
involve PRWCD.  In 2018, PRWCD indicated a desire to amend the Repayment Contract and the associated 
Operating Principles.   

30 General Comment-"John" or "Johns"? USACE John Ditch was the term incorporated into the Final EA for consistency.   
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31 General Comment-The EA would also benefit from further explanation of the scope of the 

document.  The EA addresses changes to the Operating Criteria, but not detailed discussion of 
those changes contained in the EA, and the Appendix B does not indicate the extent of the 
changes.  The EA often references the Operating Criteria in tandem with the Operating 
Principles as if they are companion document, but they are very different.  Five different 
signatories, including ARCA and Kansas, need to approve changes to the Operating Principles; 
that is not the case with the Operating Criteria.  The EA would benefit from treatment these 
two documents, and the changes thereto, completely separately. 

CDNR The Final EA was updated to make it clearer that the Repayment Contract, Operating Principles, and 
Operating Criteria are three separate documents and that amendments to each document require 
Reclamation's approval. 

32 General Comment-It should be noted that the City of Trinidad has filed an application to 
change the shares of the Pioneer Property in Case Number 2017CW3073. 

CDNR This was already included in the Draft EA in Page 10-"Water rights associated with the Pioneer Property 
are included in the additional acreages to be dried-up, but are subject to a pending case in Colorado 
Water Court (Case No. 17CW3073.)” 

33 General Comments-I concur with the Colorado comment letter and reemphasize the 
following:  1) the needed separation of the Operating Principles and the Operating Criteria 
throughout the document; and 2) the extent of the changes to the Operating Criteria needs to 
be delineated, preferably through a redline strikeout of the attachment. 

Kansas Division of 
Water Resources 

See Responses to CDNR comments.  Also redline strike versions of the proposed amended Repayment 
Contract, Operating Principles, and Operating Criteria have been added as Appendices A, B, and C. 

34 General Comment-Upon reflection, this EA would have benefited from a review of the City's 
utilization of the reservoir which was provided under the 2004 Amendments to the Operations 
Principles. 

Kansas Division of 
Water Resources 

To keep this EA brief, Reclamation attached the 2004 Finding of Significant Impact for the 2004 
Amendments to the Operating Principles rather than restate the 2004 analysis.  To address the 
commenter's concern, Appendix F has been updated to include both the 2004 Final EA and FONSI.    

35 General Comment-Throughout the document Johns Flood is referred to as John Flood. Kansas Division of 
Water Resources, 
USACE 

Both "Johns Flood" and "John Flood" have been used in various documents throughout the years.  The 
actual name of the ditch listed in the court decrees is "John Flood Ditch" named after James John.  For 
consistency, Reclamation decided to use "John Flood" throughout the Final EA. 

36 Appendix B-Operating Principles-These two documents should be put into separate 
attachments as they are two distinctly different documents.  

Kansas Division of 
Water Resources 

Appendix B was separated into Appendices B & C in the Final EA. 

37 Appendix B-Operating Principles-Regarding the proposed amended Operating Principles, the 
document found in Appendix B may have been inadvertently changed beyond the scope of the 
ARCA 2014-03 resolution.  I cannot speak for signatory parties, but I would recommend that 
the format and style be consistent with the Operating Principles as amended in 2004.  Any 
modifications to documents itself be limited to ARCA's 2014-03 resolution.  If additional 
modification are needed, those should be presented at the next opportunity to amend the 
Operating Principles. 

Kansas Division of 
Water Resources 

This change was incorporated into the Final EA, so that the formatting and style of the Operating 
Principles is consistent with the Operating Principles as amended in 2004, with the exception that a footer 
was added to the Operating Principles proposed to be amended in 2018.  ARCA's 2014-03 Resolution is 
included in Appendix F.  For consistency, the same redline-strikeout Exhibit to the Resolution is included in 
Appendix B to show the amended table and preceding paragraph.  
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