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1.0 INTRODUCTION 
 
The Bull Creek Reservoir, Canal and Power Company (Company) has been a non-profit 
organization recognized by the state of Colorado, since March 7, 1895 (Exhibit 1. State 
of CO, 2006). The Company has owned and operated 5 reservoirs in the Bull Creek Basin 
since 1901 under an 1891 access easement (USFS 1906 Plat Figure 1).  The access 
easement is currently administered by the USDA Forest Service (FS), Grand Valley 
Ranger District located in Grand Junction, CO. The Company has a system of canals and 
reservoirs on the north side of the Grand Mesa, located near Mesa, CO.  The project in 
question involved the maintenance and rehabilitation of Bull Creek Reservoir No. 4 
(Project).  The Project is a necessary requirement to comply with the requirements of a 
Stipulation and Agreement with the State Engineers Office (SEO) (Exhibit 2. Case No. 
01CW337).  In addition to public safety and concern with potential dam failure, the 
stipulation, in part, requires the Company to repair the Reservoir No. 4 dam to avoid the 
abandonment of 229 acre-feet of senior restricted storage capacity rights (Exhibit 3. 
Attorney General (2003))    
 
Planning of maintenance of the reservoir structures with the FS began in earnest through 
informal discussion in 2001 and continuing through 2009.  Planning was initiated as a 
result of potential abandonment of storage rights located within the Project boundary.  A 
more formal process started with both the FS and the US Army Corps of Engineers 
(ACOE) in 2005.  The FS discussions regarded the process to formulate the data 
necessary to process and acquire a special use application and ultimately a special use 
permit.  The formal ACOE process began with the initiation of a Jurisdictional 
Determination (JD).  The formal JD was verified through PN 200575462 dated August 
18, 2005 (Exhibit 4. ACOE, (2005).  The ACOE permit was authorized by the ACOE on 
July 1, 2008 under SPK-2008-00722 (Exhibit 5, ACOE (2008).  Subsequently the FS 
special use permit was authorized on June 9, 2009 under FS Authorization ID:CGJ601 
(Exhibit 6. FS.2005). It is SPK-2008-00722 that is the subject of this review and 
modification proposal. 
 
2.0 BACKGROUND AND HISTORY 
 
The Company has operated five reservoirs (Bull Creek 1 through 5) for over 100 years.  
The water is used for late season irrigation. In 2001, the Division of Water Resources, 
Division 5, filed a decennial abandonment list with the water court claiming the 
abandonment of a portion of the storage right in Reservoir No. 4 (Exhibit 4).  The water 
rights that were listed for abandonment , was a result of a portion of the SEO filling 
restrictions placed on the reservoir since 1971 and culminating in 1994. (Table 1. 
Reservoir Operation Historical Summary,2010). The abandonment list also included 
portions of the decreed storage rights in Reservoirs No. 1 and No. 2. This was due to the 
fact that both of these reservoirs did not provide the necessary volume for the decreed 
water storage right.  The rehabilitation of Reservoir No. 4, as planned would return the 
Company to historic yield within the reservoir basin.   



  

Table 1. Bull Creek #4 Historical Summary 
1/13/2010 
1901 Dam constructed to crest elevation _____ (State Engineer’s Office 

has no plans on file for the original construction) 
1915 Dam raised to crest elevation _____?  (USFS records indicate 

significant dam construction in 1915 and 1943) 
1943 Dam raised to crest elevation____?  (USFS records indicate 

significant dam construction in 1915 and 1943)  
9/8/1971 Storage restricted to gage height 22.0 due to severe upstream slope 

erosion and head-cutting in spillway 
3/26/1984 Storage restricted to gage height 17.0 due to severe upstream slope 

erosion, sloughing of downstream slope, crest settlement, obstructed 
spillway 

1984 Spillway crest cut down by owners to maintain compliance with 
restriction 

8/28/1984 Restriction removed 
2/17/1994 Dam reclassified as High Hazard 
8/14/2003 Suspense date of 3/1/2004 imposed for submittal of plans for dam 

rehab, suspense date of 12/31/2003 set for geotechnical investigation 
November 2003 Geotech investigation completed, piezometers installed 
8/18/05 Storage restricted to 3 feet below current spillway (gage height 

~14.0) due to seepage and questionable embankment stability 
2006 Owners voluntarily drained reservoir until completion of repairs 
 
 
Reservoir No. 4 is located on the west branch of Bull Creek above Bull Creek No. 3 and 
Big Beaver Reservoir (Figure 2.). The reservoir is located within the Grand Mesa 
National Forest in Sec. 20, T11S, R95W, Lat.39º 4’ 35.3”, Long 108º 2’ 12.9” in Mesa, 
County CO. The SEO placed the fill restriction on the reservoir due to a substandard dam 
crest width and a high phreatic water level in the dam, which “may create an unstable 
embankment and possible failure”. In a subsequent inspection, the SEO indicated that 
without the needed repairs, a breach order is likely in the next two years. (Exhibit 8. SEO 
report 2006). 
 
 



  

 
The Bull Creek Reservoirs hold the senior storage rights on Bull Creek and tributaries to 
Bull Creek.  Many of the senior rights on the creek are also owned and used by 
shareholders of the Company. Other senior water rights of significance are irrigation 
rights owned by the Grand Valley Irrigation Company on the Colorado River near 
Palisade CO. However these senior rights seldom need to place a call during winter and 
spring snowmelt when the reservoirs fill. 
 
Because the reservoirs are located on FS lands and operated under an 1891 Access 
Easement, access to the reservoirs by the company for maintenance, rehabilitation and 
operations is administered under the FS special use permit.  Coincidentally, it also 
provides the basis for surface acreage recognized by the FS. 
 
As stated above, Reservoir No. 4 was constructed in 1901 with a formal surveyed as built 
plat submitted in 1906 (Figure 1.). The plat identified the surface acreage at 23.50 surface 
acres (SA).  A formal enlargement request was submitted and approved enlarging the 
reservoir to 35.04 (SA) (Figure 3, Department Interior Preliminary Plat (1942), the dam 
was constructed “substantially built, according to State Engineers Specifications” 
(Exhibit 7.) (SA) (Figure 4. Recorded Plat (1943) At that time, the 35.04 surface acres 
was formally vested with the State of CO and recorded under the 1891 easement. It 
remains at the 35.04 level today.  The reservoir operated at the 35.04 (SA) level from 
1943 to 1971. Based on the records, it appears the dam height at this time was staff gauge 
height 27.5.  On 9/8/71, the SEO restricted the dam to staff gage height 22 which is 



  

approximately 20.5 (SA) with further restriction occurring on 3/26/84 to a staff gauge 
height level 17 approximately 18.5 (SA).  Based on the records, there was some 
improvements completed on the dam in the summer of 1984 which allowed the 
restrictions to be removed on 8/28/1984. The dam operated at full capacity 35.04 (SA) 
until 2/17/94 when the dam was reclassified as “High Hazard” and restricted back to the 
18.5 (SA) level. On 8/18/05 the storage was further restricted to 3 feet below the current 
spillway which is an undeterminable (SA) and subsequently voluntarily drained by the 
owners in 2006. (Table 1.) 
 
3.0 SCOPE OF ANALYSIS 
 
This permit analysis was principally based on the following: 
 

a) A thorough review of ACOE JD File 200575462. 
 

b) A thorough review of permit file SPK-2008-00722 as requested under Bull 
Creek Reservoir, Canal and Power Company letter dated (Exhibit 9. Jan 8, 
2010. 

 
c) Multiple interviews with US Forest Service Lands Specialist Linda Bledsoe 

beginning in November 2009 and continuing through March 5, 2010. Primary 
objectives included: 1) Understanding significance of 1891 access easement 
right; 2) locating and accessing information contained in the NEPA project 
record; 3) evaluating items found in the project record to match with items 
identified in the ACOE and previous consultant files. 4) Assessing the 
historical records i.e., reservoir plats, enlargement applications, Plan of 
Development, SOE restrictions and background materials supporting the 
NEPA Document. 

 
d) Phone Interviews with previous environmental consultant (Steve Dahmer) on 

Feb 21 and March 3, 2010.  
 

e) Personal Interview with John Groo – Bull Creek Representative, December 
21, 2009 

 
f) Personal Interviews with Brett Fletcher-Lead WestWater Engineering 

Wetland Scientist  Nov. 2009 to present. 
 
g) Personal Interviews with Paco Larson, Vista Engineering-Project Engineer in 

charge of construction management. Dec. 09-Present. 
 
h) Discussion with Tim Feehan and Kirk Russell – CWCB March 10-present. 
 
i) On-going discussion with Sue Nall –ACOE Branch Chief –Dec. 09-present 

including questions raised in the January 2010, email. 
 



  

j) Continuing review of FS file 2720 – Bull Creek Reservoir #4 – project record 
for SU Permit FS Authorization ID:CGJ601 

 
4.0 RESEARCH METHODS 
 
The Bull Creek Reservoir Permit SPK-2008-00722 file contains a number of 
complexities which posed serious issues to WWE as the new authorized agent for the 
applicant.  Of principal concern was the difficulty associated with understanding the 
issuance of a permit for maintenance of a structure, the purpose of which is to hold water, 
without the ability for the structure to fulfill its purpose.  In order for a permit to be 
issued it must pass a test with respect to the purpose and need for the permit that was 
authorized.  I requested a formal response to this question in a letter to the ACOE dated 
December 22, 2009 (Exhibit 10). I was interested in understanding why the permit was 
issued in this manner.  In addition, I was also curious as to what type of permit should be 
used to authorize the filling of the reservoir with water.  An email response from Susan 
Nall, dated January 11, 2010 (Exhibit 11.), detailed the way the action was handled and 
helped explain the conditions under which the ACOE was asked to review the permit.  
For further background, I requested the ACOE files through the applicant and have been 
working through the various letters and email correspondence between the applicant’s 
previous agent, the ACOE and the FS. 
   
Following that review, I also requested and have reviewed the FS project record for the 
issuance of the SU permit.  It is clear that these two processes were concurrent in nature 
and to a large degree dependent on one another. These reviews were vitally important to 
understand the fundamental process that took place in order to understand why the filling 
of the reservoir was implicitly not authorized.   
 
5.0 FINDINGS – CRITICAL ISSUES AND ANALYSIS BY AGENCY 

 
This project posed a level of complexity not typically associated with a nationwide 
permit analysis. Given the level of involvement required by agencies outside the normal 
maintenance and rehabilitation realm, it led to the issuance of a permit that I believe is 
appropriate, but an analysis that is not typical.  I will detail why I believe it is an 
appropriate permit mechanism given certain modifications in the next section.  The focus 
of this section is a summarization of “Critical Issues” by Agency and how they relate to 
the nationwide permit analysis that was done. 
 
U.S. FOREST SERVICE 
 
Bull Creek Reservoir #4 is authorized under the 1891 easement with original platting of 
23.5 Surface Acres.  A formal amendment for expansion to 35.04 SA was applied for in 
1942 and authorized, platted and vested with the State Engineers Office at a level of 
35.04 SA.  This is critical because it is the amount of SA legally recognized by the FS, 
SEO and Colorado Division of Water Resources, District 5.  The legal and physical 
supply is in excess of 578 acre-feet of Storage with a 900 acre-feet basin capacity.  428 



  

acre-feet of storage is currently requested and legally available to be stored at Bull Creek 
Reservoir #4.  
 
Bull Creek Reservoir #4 has changed configuration throughout its existence the majority 
of which occurred between the years 1942 to 1984 and from 1994 to 2005, operated 
under a Special Use Permit that was applied for on November 22, 1935 (Exhibit 12. FS 
Application). It was reviewed beginning September 17, 1940 and ultimately authorized 
on October 29, 1942 (Exhibit 13. FS SU Permit (1942) at an SA of 35.04 SA.   
 
A new special use permit was required based on analysis that was initiated in 2001 with a 
geo-technical study in 2003 due to hazard and safety issues identified by the SEO. The 
formal NEPA process began with an initial application received by the FS on 12/20/06 
that was deemed incomplete.  A complete application was formally submitted in July 
2007. A summary of the formal NEPA analysis can be found in (Exhibit 14. FS Scope of 
Work 2007) for Level 6 Cost Recovery Agreement.).  The Plan of Development (POD) 
identified in the scope of work that was reviewed and authorized under the NEPA 
Decision Memo dated, 4/8/08 (Exhibit 15), requested a dam that would be constructed to 
a level able to support 22.1 SA of water, at a capacity of 428 acre-feet. This NEPA 
decision supported the issuance of the Special Use Permit Authorization ID:CGJ601 
issued 6/9/09 (Exhibit 6). The construction was to a large degree completed in the 
summer of 2009.  
 
 
STATE ENGINEERS OFFICE 
 

The Office of the State Engineer was created in 1881. In 1887, all of the water divisions 
as they exist today were created and operational. Also in 1887, the state created a 
Superintendent of irrigation - who is known today as the Division Engineer. Their 
primary function was to supervise water commissioners within each division. It is the job 
of the division engineer to administer water rights utilizing the “Prior Appropriation 
Doctrine”.  In essence, this is the "first in time, first in right” system that is employed in 
Colorado today.  This discussion will be expanded when I discuss the Division of Water 
Resources Agency and water rights.  More important to this discussion is it was under 
this authority that in 1899, the State Engineer was also tasked with the responsibility of 
approving all plans and specifications for dams designed over ten feet in height and 
covering more than twenty acres, or having a capacity of more than 1,721 acre-feet. In 
addition, the statutes required that the construction had to be approved by the State 
Engineer. That same year, the State Engineer was given authority to have water levels 
lowered in any reservoirs that were deemed unsafe. It is under this authority that Bull 
Creek Reservoir #4 went through a number of restrictions beginning in the year 1971 and 
culminating in 2005.  The full detail of the incremental restrictions can be found in (Table 
1.) which was provided to me through the Colorado State Dam Safety Engineer.   

As stated in the FS section, planning began in 2001 due to safety concerns and storage 
capacity of the dam.  In 2003 a geotechnical analysis was authorized by the FS under a 
Temporary Special Use Permit Authorization ID:CGJ170 (Exhibit 16.). It was the results 



  

of this study that initiated the design work necessary to rehabilitate the dam for Bull 
Creek #4.  Planning occurred from 2004 to 2007 and concluded in the acceptance and 
approval of the dam design completed and carried forward in both the NEPA analysis for 
the Categorical Exclusion (CE) and the 404 permit analysis.  

 

DIVISION OF WATER RESOURCES 
 

In 1879, the Colorado State Legislature began dividing the state into divisions for the 
express purpose of administering water rights. Initially it provided for the division of the 
state into ten water districts, nine of which were located in the South Platte valley, and 
one that was located in the Arkansas drainage. The statute provided for a Water 
Commissioner to divide the water according to priorities of the various ditches within the 
district.  

The priority of each ditch was determined by the district courts based upon the date the 
ditches were constructed and the water placed to “beneficial use”. This is what it means 
when you water is referred to in terms of seniority.  The “first in time, first in right” 
description means that if the rights possessed by an entity were filed on first you have 
first right to the water no matter what rights are filed junior to yours.  For example if you 
have a right to 10 cfs of water and your neighbor has a right to 10 cfs in the same ditch 
but the ditch is only carrying 11 cfs, you will get your 10 cfs and your neighbor will only 
get 1 cfs. To carry this further, a third neighbor may have a right for 10 as well but is 
junior to the first neighbor and under this scenario is entitle to 0 cfs.  This is a very 
simplistic example, but I think it gets the point across.  

The statute as passed by the legislature in 1879 did not provide for stream measurement.  
The state was not divided this way until 1887 when all divisions as we know them today 
were identified and put into service. 

The Bull Creek Reservoirs hold the senior storage rights on Bull Creek and tributaries to 
Bull Creek.  Many of the senior rights on the creek are also owned and used by 
shareholders of the Company. Other senior water rights of significance are irrigation 
rights owned by the Grand Valley Irrigation Company on the Colorado River near 
Palisade CO. However these senior rights seldom need to place a call during winter and 
spring snowmelt when the reservoirs fill. This is important because the storage right will 
be in force during a time when no call is on the river so it will fill in all but the driest of 
years.  This is important because the Company has senior water totaling 900 acre feet 
within the Bull Creek Drainage.   
 
The Company has the ability to store up to 900 acre-feet in 5 reservoirs, known as Bull 
Creek Reservoirs Nos. 1,2,3,4 and 5.  The Company had until 1971 been able to utilize 
the fully entitled 1891 and state vested right located at Bull Creek No. 4.  Beginning in 
1971 and concluding in 2005 they were restricted to a point that the Division of Water 
Resources reviewed their water rights and placed 228.96 acre-feet on the abandonment 
list.  This was formally done in a letter from the Office of the Attorney General (Exhibit 



  

3) dated February 25, 2003 and identified as exhibit 4. Bull Creek Reservoir filed a 
protest with the state to avoid the abandonment issue. Appurtenant to that, they also filed 
a number of draft stipulation agreements which included rehabilitation of the Bull Creek 
Reservoir No. 4 to a level that was within their 1891 easement right, and below their state 
vested right but that would give them capacity to store the rights that were at risk in Bull 
Creek Reservoirs Nos. 1 and 2. Based on the final stipulation agreement (Exhibit 2) 
between Colorado Attorney General’s Office and the Company they were required to 
complete the dam rehabilitation or the abandonment issue would conclude with the 
abandonment of the rights.   
 
COLORADO WATER CONSERVATION BOARD 
 
The Colorado Water Conservation Board (CWCB) was created in 1937 for the purpose of 
aiding in the protection and development of the waters of the state. The agency is 
responsible for water project planning and finance, stream and lake protection, flood 
hazard identification and mitigation, weather modification, river restoration, water 
conservation and drought planning, water information, and water supply protection. As 
stated on their website their mission is to “To Conserve, Develop, Protect and Manage 
Colorado's Water for Present and Future Generations” 
 
One of the ways CWCB fulfills this mission is to provide low interest loans though their 
Water Project Loan Program.  The program began in 1971 and since then CWCB has 
been making loans through the Water Project Loan Program. Borrowers are generally 
related to agricultural, municipal and commercial industries for the specific development 
of raw water resource projects in Colorado. 
 
Bull Creek applied for and was awarded a CWCB Loan through this program at the 
January 16, 2007 CWCB Meeting (Exhibit 17). Based on the loan application documents 
(Exhibit 18) dated 5/27/04, a bridge loan funded by Palisades National Bank with a 
maturity date of July 2007, put a formalized timeline in place to get the project permitted. 
In short, the Company was to complete all engineering designs, acquire the necessary FS 
special use permit, ACOE 404 permit, adhere to the Division of Water Resources 
Stipulation Agreement, and comply with the SEO Safety Requirements in order to gain 
access to the funding necessary to construct the project. CWCB funding was going to be 
used to pay off the liability at Palisades National Bank.  This sense of urgency was 
communicated throughout the process and provided the basis for fast tracking the 
permitting processes through their ultimate conclusions.    
 
ARMY CORPS OF ENGINEERS 
 
The ACOE is authorized through their regulations, Clean Water Act Section 404 
Nationwide Permits under 33 CFR Part 330.  In short, this allows the ACOE to regulate, 
certain discharges of dredged or fill material into wetlands and waters of the United States 
through the nationwide permitting process. Subject to that authority the permittee must 
satisfy all terms and conditions of the nationwide in order for it to be applicable.    



  

In 2008, SPK-2008-00722 (Exhibit 5) was issued nationwide permit #3 and #14 for the 
Project which gave authorization to the Company to construct the dam and improve the 
access road to a level that would facilitate such improvement. However, the permit 
specifically states that “The raising of the existing water level from the existing 
elevation is not authorized.”  The Corps in their response to me via email (Exhibit11) 
stated that “impacts to wetlands caused by reservoir inundation, is regulated as a 
secondary impact associated with direct fill for dam rehabilitation.” They further 
acknowledge that in the case of SPK-2008-00722, they separated the two and considered 
only the direct fill at the dam with an indication that secondary impacts to other wetlands 
would be considered at a later time with another permit submittal. This is the point that is 
of interest to me. The ACOE letter goes on to say that there was a “breach in protocol” 
for a permit that was being handled as an emergency and was done as a stop gap measure 
so that funding would not be lost by the applicant. This is consistent with the analysis 
identified above. 

The correct procedure was followed through the assessment of jurisdiction i.e., JD 
200575462, and then an assessment of the direct impacts of 0.26 acre. At this point the 
indirect impacts were not reviewed.  However, the  0.26 ac associated with SPK-2008-
00722 were authorized.  The problem was that the indirect or secondary impacts were not 
analyzed through the permitting process.  This second task allows the ACOE to select the 
most appropriate permit option (NWP, RGP, or IP).  In this specific case, the application 
was presented as extremely time sensitive due to financial constraints by the applicant.  
Instead of considering all direct and indirect impacts to aquatic resources caused by this 
project, the ACOE chose to only review direct impacts at the dam site. They then 
segmented the review of indirect/secondary impacts to be considered at a later time.  This 
resulted in the issuance of NWP 3 for the dam footprint impact and NWP 14 for minor 
impacts associated with road improvements.  The permitting options for this secondary 
impact to wetlands include 1) modification of the existing NWP that was issued if 
impacts can be demonstrated to be minor. Under 33 CFR Part 330.5 (b) 2, the following 
is stated.  

2) Procedures. (i) When considering whether to modify or revoke a specific authorization 
under an NWP, whenever practicable, the DE will initially hold informal consultations 
with the permittee to determine whether special conditions to modify the authorization 
would be mutually agreeable or to allow the permittee to furnish information which 
satisfies the DE's concerns. If a mutual agreement is reached, the DE will give the 
permittee written verification of the authorization, including the special conditions. If the 
permittee furnishes information which satisfies the DE's concerns, the permittee may 
proceed. If appropriate, the DE may suspend the NWP authorization while holding 
informal consultations with the permittee. 

 or 2) revocation of the NWP and processing of an after-the-fact Individual Permit.   

It is my recommendation that we proceed with the first option rather than the second.  
Below you will find a formal request for NWP modification identified in Section 6. The 
table below presents the analysis described above in tabular format. 



  

Table 3. Agency/Entity Issues Matrix 

 
Agency/Entity Issue Procedural Completion 
US Forest Service   
 Administration of 1891 Easement and 

appurtenant requirements 
Completed with Special Use 
Authorization 

 Acceptable Plan of Development Accepted and Permitted 
 Adequate Mitigation of Adverse Impacts 

to Public Resources 
Accepted and Permitted 

 Appropriate Level of Environmental 
Analysis 

CE - Decision Memo on File 

 Approval and Administration of Special 
Use Permit ID:CGJ601 

Authorized  6/9/2009 
 

State Engineers Office   
 Approval of Dam Engineering Plans and 

Specifications 
Plans Accepted Summer 08 
 

 Requirement to Assure Dam Operation is 
safe to the public 

Dam safe if project constructed as 
planned/Construction 2009 

 Oversight of 2005 Fill Restriction 8/18/05 
 

Restriction Removed pending new dam 
certification 

Colorado Division of Water Resources   
 Administration of Water Rights through 

Court System 
Removal of rights from abandonment list 
 

 Stipulation Agreement (2005) Removal and newly adjudicated rights  for 
1 and 2 in BC4 

 Implementation of formal abandonment 
proceeding if Stipulations not met 

No need to complete abandonment 
proceedings 

Army Corps of Engineers   
 Issuance of Jurisdictional Determination 

Letter 200575462 
JD Authorized  
 

 Issuance and Administration of 
Nationwide Permit SPK-2008-00722 

Dam Construction Authorized 
 

 Review and Acceptance or Denial of 
Mitigation Plan for SPK-2008-00722 

Review of this document to modify permit 
if applicable 

Colorado Water Conservation Board   
 Issuance and administration of Loan to 

Bull Creek Reservoir, Canal and  Power 
Company in the amount of 1.2M 
 

Construction loan approve - Dam planned 
and built with funds 
 

Bull Creek Reservoir, Canal and Power 
Company 

  

 Compliance with ID:CGJ601 Permit authorized and issued 
 Compliance with SEO restrictions until 

New Dam is Certified 
See above 

 Compliance with Water Rights 
Stipulations 

See above 
 

 Compliance with Permit SPK-2008-00722 
as currently stated 

Inability to meet stipulation requirements 
full loss of 229 AF 

  Inability to meet loan requirements 
potential default 

  Inability to comply meet purpose and 
need requirements of permit 

  Inability to implement mitigation as 
proposed - Mitigation area inundated 

  Inability to fully utilize 1891 Easement 
and rights as vested 

 Compliance with Permit SPK-2008-00722 
with modification as proposed 

Compliance with all requirements and 
avoidance of loss of rights as stated above 

 
 

  

 
 
 
 



  

6.0 RECOMMENDATIONS TO MODIFY PERMIT NO. SPK-2008-00722 
 

As stated above, Bull Creek Reservoir has been in operation since the summer of 1901. 
In its history, it has operated at a level far higher (35.04 SA) than that presented (22.1 
SA) in this submittal.  Because of the natural landscape position and ecological character 
of the Bull Creek Reservoir site, it is probable that the wetlands and fen habitat certainly 
predate the reservoir. The springs and seeps in these areas would have provided adequate 
hydrology for their establishment and persistence. That said, having undergone 105 years 
of continuous operation, the wetlands and fen habitat have continued to persist.  
 
Through discussions with representatives of the Bull Creek Reservoir, Canal and Power 
Company, associated project personnel, representatives of the FS, SEO, and an extremely 
detailed review of the respective project files, it is apparent that management of this 
reservoir will not substantially change from that which has been done for over a century.   
One can therefore assume that the wetlands/fen habitats that have been inundated before 
and will continue to persist through inundation associated with this proposal. This again 
leads one to conclude that impacts will either be negligible or non-existent.  Further, 
there is direct anecdotal evidence of this occurring on many reservoir basins located on 
the Grand Mesa (Mesa) (Pers. Comm. Linda Bledsoe 2009).  In addition, a detailed study 
known as the periodic inundation report (Exhibit 19.) completed by western engineers 
and WestWater Engineering in 2010 at a site known as Overland Reservoir, indicate that 
wetlands/fens persist even though they may be inundated for a significant portion of the 
growing season.   
 
Operation of Bull Creek #4 begins in earnest in late July. Prior to that, precipitation that 
has fallen as snow, is melting and is filling the basin much faster than can be released. In 
fact, it has been recorded that the reservoir has filled to capacity in all but 3 years 
beginning in 1901, and continuing through the present.  Beginning in late July, water in 
Bull Creek #4 begins to be released into Bull Creek #3.  Bull Creek #4 under the current 
restriction is typically fully drained, below the outlet by mid August. Under this scenario, 
wetlands and fens persist immediately adjacent to the reservoir and green up essentially 
follows the water line into the reservoir basin. In years prior to the “restricted years”, 
there is detail in the historical record indicating the wetland i.e., willows were persistent 
to the point of needing to be removed and burned as part of the annual maintenance 
recommendations.  Given this scenario, it is difficult to say that the periodic 
inundation of the wetlands at Bull Creek will result in a significant impact to them.  
 
The project record is clear in the development and support for both a legal and physical 
water rights supply.  The administration and formal plat recorded with the FS under an 
1891 easement and vesting with the SEO for 35.04 SA and 428 acre-feet storage capacity 
in 1943 is of considerable importance.  Of primary importance is the known loss of 
228.96 acre-feet of storage capacity which may actually result in more impact to the 
wetland system then the approved rehabilitation and subsequent operation of the dam. To 
not act in this case does not necessarily result in no impact to wetlands and waters of the 
US as is mandated in the 404 regulations.  
 



  

Finally, we believe there is ample evidence in both the project and ecological records 
to indicate an impact to wetlands and waters below a level of “significance” as 
evidenced through written documentation and field conditions at the site.  This is the 
necessary test required to indicate an appropriate permit mechanism (i.e., NWP 3 and 14) 
was used.  In addition, it is also the evidence necessary for the removal of the fill 
restriction identified in the current authorization. That said, Bull Creek Reservoir offers 
the following terms to be entered into the 404 permit record in further support of the 
modification proposal 
 

Modification Proposal 
 

• Remove the fill restriction as identified in the current SPK-2008-00722 which 
states “The raising of the existing water level from the existing elevation is 
not authorized.”  
 

• Establish the Surface Area Requirement of Bull Creek #4 at the 35.04 SA 
level.  This would establish a baseline level that all parties above can work 
from. 

 
• As a requirement, condition the permit to formally record a voluntary partial 

relinquishment of the 1891 easement to that actually needed to support the 
development proposal. The portion not needed will be seceded back to the FS 
and to the public trust.  (Voluntary Relinquishment Process, Exhibit 20) 

 
• Formalize through the submittal of a new plat dated summer 2010 and formal 

recordation to BLM Land Status Records incorporated into the ACOE File 
SPK-2008-00722 and the FS File associated with 2720 Bull Creek #4 
Easement and BLM Land Status Records. 

 
7.0 SUMMARY 
 
Of chief concern to the ACOE permit issuance process, was the segmentation of the 
project with regards to the rehabilitation of the dam from the “raising of the existing 
water level.  It was clear that the previous agent did not want to review secondary 
impacts associated with the filling of the reservoir during the review process for the direct 
impacts associated with the dam.  Based on the project file review and numerous 
discussions with parties involved, I believe they thought the review would be too 
cumbersome to process. Given the time restrictions associated with funding, and the 
potential risk of water rights loss, they chose to use a more streamlined nationwide permit 
process with a commitment to review secondary impacts at a later date.  
 
It is also clear that the ACOE recognized a need for an expedited process and segmented 
the project in order to fulfill the perceived timing issue placed on the approval of funds 
that would have resulted in the loss of 229 acre-feet of senior storage rights in the Bull 
Creek Drainage.   
 



  

Given the situation that ensued, it became unclear how to proceed with a secondary 
permit that authorizes and proposes to regulate water as fill when a direct fill had already 
been authorized.   
 
Based on my analysis, it is apparent that had secondary impacts been reviewed, the 
conclusion that would have been made is that impacts were insignificant and the 
permitting would have followed a similar path.  It is this conclusion that leads me to 
propose a prudent and efficient pathway to filling the reservoir. I request a modification 
to the existing permit through the determination that impacts to wetlands and waters of 
the US are not significant.  Through this analysis I have shows that the permit mechanism 
used is in fact appropriate, however, I also propose to incorporate the bulleted items in 
section 6 be formally incorporated as conditions of the modified permit.  



  

 
 
 
 
 
 
 
 
 

Exhibit 1 
Secretary of State Certificate 



  

 



  

 
 
 
 
 
 
 
 
 
 

Exhibit 2 
Final Stipulation Agreement 



  



  

 



  



  



  



  



  

 



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 3 
Attorney General Abandonment List 



  

 



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 4 
JD Letter 



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 5 
USACE Nationwide #3 404 Permit 

 



  



  



  



  

 



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Exhibit 6 
Special Use Permit Authorization ID CGJ601 



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 7 
Forest Service Letter to  Regional Forester Accepting 1942 Dam Construction 



  

 



  

 
 
 
 
 
 
 
 
 
 

Exhibit 8 
2006 State Engineers Office Report 



  

 



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  



  

 



  



  



  



  



  



  



  



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 9 
1/8/2010 Bull Creek Letter 



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 10 
1/22/2010 WestWater Engineering ACOE Clarification Letter 



  

 

 
December 22, 2009 
 
Mrs. Susan Bachini Nall 
Branch Chief 
Colorado West Regulatory Branch 
400 Rood Avenue, Room 142 
Grand Junction, CO 81501 
 
RE: Permit No. SPK-2008-00722 Bull Creek Reservoir #4   
 
Dear Sue, 
 
As you know I am the new Ecological Program Coordinator for WestWater Engineering.  In that capacity, I 
have been tasked with reviewing the current permitting processes and projects that are in various stages of 
completion.  I recently reviewed the above referenced permit and have a few questions with regards to how 
we should proceed.  
 
It is my understanding that prior to my arrival, WWE was contracted by Bull Creek Reservoir Canal and 
Power to act on their behalf in this and future permitting processes.  Brett Fletcher of our office has 
completed a Wetland Delineation in anticipation of a future expansion to decreed water levels.  At this 
time, we are submitting the wetland delineation as background documentation for the wetlands that exist 
within the reservoir basin. 
 
Based on my review, I am confused on why the permit for dam construction was issued with a subsequent 
restriction to not allow the reservoir to be filled.  In my experience, and with regards to many other permits 
that I have reviewed, I have never seen a situation in which water has been regulated as a fill. Please advise 
WWE on how best to proceed with a review process or permitting mechanism for the filling of the 
reservoir.  I have discussed the situation with others here at WWE who have worked out an operations plan 
that the permittee is willing to implement. The plan ensures a drawdown that will expose the existing 
wetlands within the reservoir basin for no less than 50% of the growing season. Based on the research 
conducted at Overland Reservoir entitle Periodic Inundation at Overland Reservoir, Sept 2007, this is 
sufficient for the wetlands to persist. It is our suggestion that including an additional condition to the 
existing permit to comply with the plan may be the most prudent way to handle the issue at hand.   
 
We would like to meet with you at your convenience on December 23rd to discuss this or other potential 
solutions to the situation we have identified. Thank You for your review. 
 
Sincerely, 
 
Michael J. Villa 
Ecological Program Coordinator 



  

 
 
 
 
 
 
 
 
 
 

Exhibit 11 
1/22/2010 ACOE Response Email Memo Letter 



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 12 
1935 Special Use Permit Application 



  



  

 



  

 
 
 
 
 
 
 
 
 
 

Exhibit 13 
1942 Special Use Permit Application 



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 14 
Forest Service Scope of Work 



  



  



  



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 15 
Decision Memo For CE Authorizing Construction



  



  



  



  



  



  



  



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 16 
Geotech Test Hole Special Use Permit Stipulations 



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 17 
CWCB Loan Document Memo 



  



  



  



  



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 18 
CWCB Loan Application 



  



  



  



  



  



  



  



  



  

 
 
 
 
 
 
 
 
 
 

Exhibit 19 
CWCB Overland Inundation Report 



  

 
PERIODIC INUNDATION OF WETLANDS 

AT OVERLAND RESERVOIR  
TECHNICAL REPORT 

DECEMBER, 2008 
REVISED JANUARY, 2010 

 

Prepared for: 

 
Overland Ditch and Reservoir Company 

26093 Moss Rock Road 
Hotchkiss, Co  81419 

Prepared by: 

Western Engineers, Inc. 
2150 Highway 6 and 50 

Grand Junction, CO  81505 
and 

WestWater Engineering, Inc. 
2516 Foresight Circle, #1 

Grand Junction, Colorado 81505



 

i  

TABLE OF CONTENTS 
 
1.0 INTRODUCTION  .................................................................................................1 
2.0 OBJECTIVE ...........................................................................................................1 
3.0 RESERVOIR HISTORY ........................................................................................2 
4.0 ENVIRONMENTAL HISTORY............................................................................2 
5.0 WETLAND DELINEATION FINDINGS .............................................................4 
 5.1 Growing Season ..........................................................................................7 
 5.2 Fringe and Forested Wetlands ....................................................................7 
 5.3 Wet Meadows Wetlands .............................................................................7 
 5.4 Fens .............................................................................................................7 
6.0 SUMMARY OF WATER LEVEL DATA .............................................................8 
 6.1 Wetland and Fen Exposure During Growing Season .................................8 
7.0 DISCUSSION .........................................................................................................11 
8.0 REFERENCES .......................................................................................................12 
 
APPENDIX A – ANALYSIS OF HISTORICAL WATER LEVELS 
 Historical Information 
 Historical Reservoir Level Elevation Versus Fill/Drawdown Time 
 Estimate of Wetland (Including Fen) Inundation Duration 
 Summary of Historical Overland Reservoir Wetland/Fen Inundation 
 Conclusions 
 
APPENDIX B – PHOTOGRAPHS OF OVERLAND RESERVOIR WETLANDS 
 
APPENDIX C – ESTIMATION OF GROWING SEASON 
 General 
 Correlation Using Applicable WETS Stations 
 Correlation Using Nearby Climatological Stations 
 Data from the Overland Reservoir SNOTEL Station 
 

TABLES 
 
Table 1 Wetlands Identified during Overland Reservoir Wetland Delineation .......5 
Table 2 Fen Soils TOC, Texture Test Results and Sample Locations .....................8 
Table 3 Inundation Period (days) of Wetland/Fen at Minimum and Maximum  
 Elevations ....................................................................................................9 
Table 4 Exposure Period (days and percent of growing season) During Growing  
 Season of Wetlands/Fens at Minimum and Maximum Elevation ..............9 
 

FIGURES 
 

Figure 1 Project Location Map ..................................................................................3 
Figure 2 Overland Reservoir Wetlands .....................................................................6 
Figure 3 Fen/Wetland Inundation Duration ..............................................................10



 

Overland Reservoir Technical Report Page 1 of 14 pages  

1.0  INTRODUCTION 

Overland Reservoir is located 20 miles north of Highway 139 from Paonia, Colorado, and 7 
miles west on Forest Service Road 705 (Figure 1).  The reservoir was built in 1905 by the 
Overland Ditch and Reservoir Company (ODRC) to provide agricultural water to farmers and 
ranchers in the Redlands Mesa Area near Hotchkiss, Colorado.  ODRC currently hold 6,200 
acre-feet of absolute water rights and 971 acre-feet of conditional water rights.  The existing 
reservoir has an active capacity of 6,163 acre-feet with an inundated area of approximately 254 
surface acres.  ODRC is proposing to enlarge the capacity of the reservoir to a total active 
storage capacity of 7,171 acre-feet.  The reservoir footprint would increase by 14 acres to a total 
of 268 surface acres.  The water level of the reservoir would be increased by approximately 3.8 
feet.  The additional storage would satisfy requirements to adjudicate existing conditional water 
rights to absolute water rights.  Overland Reservoir’s storage is used for irrigation and its water 
level decreases rapidly each year once water is released from storage in order to satisfy irrigation 
demands.   
 
The Department of the Army, acting through the U.S. Army Corps of Engineers (COE), has 
authority to permit the discharge of dredged or fill material in waters of the United States under 
Section 404 of the Clean Water Act (CWA), and permit work and the placement of structures in 
navigable waters of the United States under Sections 9 and 10 of the Rivers and Harbors Act of 
1899 (RHA).  
 
In November of 2007, WestWater Engineering (WWE) submitted the Jurisdictional 
Determination (JD) Request to the COE for the proposed Overland Reservoir Enlargement 
Project (WWE 2007).  Wetland areas were identified in accordance with the January 1987 Corps 
of Engineers Wetlands Delineation Manual and related supplements.  The purpose of the JD is to 
identify and locate waters (including wetlands) in the project design which are jurisdictional 
under Section 404.  The JD request identified wetlands (including fen) present in the vicinity of 
the reservoir.  The delineation also identified wetlands located below the current Ordinary High 
Water Level (OHWL) as shown in Figure 2.   
 
Fen is an ongoing topic of study by the Forest Service (FS) and others.  The FS has an ongoing 
fen committee and working group to further define and monitor fen in Grand Mesa 
Uncompahgre and Gunnison National Forest (GMUG) (FS 2008).  Fen is defined as wetlands 
with organic soils dependent on direct contact with mineral enriched groundwater for nutrients 
and consistent moisture.  Fens in the Rocky Mountains have extremely slow rates of peat 
accumulation (approximately 1 to 2 inches/100 years) due to a cold dry climate.   

2.0  OBJECTIVE 

The objective of this report is to present technical data from ongoing operations at Overland 
Reservoir that demonstrate effects of periodic inundation on wetlands, including fen. The 
intention of this report is to bring attention to the persistence of wetland (including fen) during 
periodic episodes of inundation by reservoirs.  Overland Reservoir has close to twenty years of 
operating records showing when wetlands and fen have been submerged (under water) by annual 
reservoir filling events.  This report also identifies the portion of the inundation period which has 
occurred outside the window of the growth period. 
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3.0  RESERVOIR HISTORY 

The Overland Ditch and Reservoir Company was established in 1895 with the purpose of 
completing ditch construction and building two reservoirs.  Ditch construction was initiated in 
1893, which is the appropriation date, and continued through 1905.  The reservoir has an “1891” 
easement because it was constructed under an easement issued by the General Land Office, 
pursuant to the Act of March 3, 1981.  The original dam, at the site of the existing Overland 
Dam, was started in 1903 and completed in 1905, with a capacity of about 2,500 acre-feet for 
irrigation water.  Dam construction continued and, in the 1950s the reservoir was enlarged to a 
total active capacity of 5,960 acre-feet.  The dam’s original features degraded throughout the 
years in spite of the many improvements made.  A detailed history of these efforts is provided in 
Appendix A.  In 1984, Western Engineers, Inc. performed feasibility studies that led to 
rehabilitation of the dam in 1986-1987, including new improvements and enlargement of the 
spillway to conform to Colorado dam safety regulations.  Progress in the 1980s and 90s led to 
further construction and improvements, resulting in the conditional storage right for a total 
volume of 6,186 acre-feet (6,163 acre-feet active of storage).  The construction to allow that 
additional storage was completed in 1991.  

 
The ODRC provides irrigation water to an area that encompasses about 20 square miles and is 
physically located such that it can provide water to a much larger area of about 450 square miles 
which extends from Paonia Reservoir on the east to Orchard City on the west, north of the North 
Fork of the Gunnison River.  Irrigated acreage within the service area is primarily used to raise 
pasture, and crops such as hay, grains, corn and fruit.  The ODRC system provides water to a 
total of over 6,000 irrigated acres.  There are a total of 122 water users irrigating farm areas 
varying from 1 to 700 acres, averaging about 70 acres. 

4.0  ENVIRONMENTAL SETTING 

Overland Reservoir is located on the Grand Mesa, a large flat plateau, within National Forest 
Service (NFS) lands (Figure 1), east of Grand Junction, Colorado.  The Grand Mesa lies in the 
northeastern corner of the Colorado Plateau and encompasses over 1,000 square miles.  The 
Colorado Plateau is a desert region covering portions of the four-corner states defined by large 
plateaus, buttes, mountains, steeply incised canyons, and is dissected by the Colorado and Green 
Rivers.  Grand Mesa and Battlement Mesa to the northeast are bisected by Plateau Creek, a 
tributary of the Colorado River, forming steep side slopes and narrow canyons.  Due to the 
elevation and the geographic position (Yeend 1969); the Grand Mesa is classified as a forested 
mountain and alpine ecosystem.  Grand Mesa rises above the surrounding valleys by about 5,000 
feet with a maximum elevation of 11,086 feet above sea level (ASL).  Much of the NFS lands 
within the Grand Mesa are at the higher elevations (9,000 to 11,000 feet elevations) and are 
relatively flat.  Overland Reservoir is located at approximately 10,000 feet ASL. 
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Figure 1.  Project Location Map 
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Weathering and movement of the bedrock, basalt flows, and glacial till have resulted in the 
present topography of the Grand Mesa.  Topographic features include: incised valleys, steep 
talus slopes of basalt boulders, and gentle slopes of colluviums and valley fill deposits.  
Glaciated terrain has a natural tendency to have slumps and depressions that fill up with water 
and result in the many lakes and reservoirs present in the area.  The lakes deposit sediment and 
create a favorable condition for moss growth and peat accumulation (Johnston et al. 2007).  
Thus, Grand Mesa wetlands have the characteristics of peat-forming wetlands, which are called 
fen.  Fen is wetlands with organic soils dependent on direct contact with mineral enriched 
groundwater for nutrients and consistent moisture.  Fens in the Rocky Mountains have extremely 
slow rates of peat accumulation (ranging from 240 to 540 mm/1000 years, or .94 to 2.12 
inches/100 years) due to a cold dry climate (GSA 2002). 
 
The distinctive climate on the Grand Mesa is created by its geographic position between two 
large valleys.  Depending upon the season, moisture-laden storm systems move across the Grand 
Mesa from three different directions.  There is no well-defined wet season on the Grand Mesa, 
but the maximum precipitation occurs (generally in the form of snow) in March, April, and into 
May.  A secondary spike in precipitation occurs in August and September as a result of summer 
thunderstorms fed by moisture-laden air coming up from the Gulf of Mexico.   
 
Based on generalized U.S. Geological Survey maps of mean annual precipitation for the Upper 
Colorado River Basin, the Grand Mesa receives 19 to 39 inches per year, averaging 28 inches per 
year (NOAA 2008).  The cool Pacific storm fronts that come in from the west during the winter 
provide considerable snow pack on the Grand Mesa with the greatest snow depth readings 
occurring in April.  The average minimum temperatures for the higher elevations can be 
expected to range from 0 to 20˚ F in the winter, while the lower elevation valley bottoms to the 
east and west have average minimum temperatures from 15 to 30˚ F in the winter months.  The 
maximum summer temperatures on the Grand Mesa can be expected to average from 65 to 85˚ F 
at the higher elevations, while the surrounding valley bottoms average 85 to 95˚ F. 

5.0  WETLAND DELINEATION FINDINGS 

The delineation (WWE 2007) identified 19 wetland areas, representing four wetland types: 
fringe wetland, forested wetland, wet meadows, and fens (Figure 2). Table 1 summarizes these 
wetland types.  Note that the delineation included areas below and adjacent to the current OHWL 
as well as other areas distant from the reservoir perimeter which might possibly be impacted by 
reservoir construction and operation (See Figure 2).  Table 1 includes only those areas located 
below and adjacent to the current OHWL.  Methods used in the delineation are described in 
WWE 2007 and are from the COE Wetlands Delineation Manual.  Appendix B provides 
photographs of the delineation effort and the wetland areas.  Appendix C provides an estimation 
of the growing season at Overland Reservoir. 
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Table 1.  Wetlands Identified during Overland Reservoir Wetland Delineation  

 
Wetland Type 

Total Area Below 
and Adjacent to 
Current OHWL 

(acres)

Area Below 
Current OHWL 

(acres) 

Area Above 
Current OHWL 

(acres) 

Fringe and Forested 
Wetland 49.18 49.18 5.91 

Fen 1.21 0.96 0.25 
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Figure 2.  Overland Reservoir Wetlands 
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5.1 Growing season 

Growing season at Overland is estimated to be from June 2 to September 19.  Appendix C 
provides details on the derivation of this range.  The significance of the growing season is 
paramount to this study because the wetlands, including fen, have generally been exposed to the 
atmosphere during much of the growing season in spite of their periodic inundation. This is 
detailed in later paragraphs. 
5.2 Fringe and Forested Wetlands 

Fringe and Forested wetlands around the reservoir represent the largest wetland wetland area in 
the project area.  These wetland types are depicted on Figure 2 (see Fringe wetlands L, M, and N 
and Forested wetlands A, B and H).  Fringe wetlands are also associated with the ditch below the 
south dam; seepage from under the dam maintains a flow of water through the creek to wetland 
O, which is 0.75 acres.  Fringe wetland soils showed light oxidation in pore linings and 
rhizospheres, 2-4% within the first 6 inches.  During initial site visits Fringe wetlands were 
inundated below current OHWL and vegetation appeared to be emergent littoral.  Rapid decline 
in reservoir water levels continually exposed wetland vegetation throughout the growing season.  
Figure 2 shows wetlands L, M and N within the boundary of the current OHWL (or Ordinary 
High Water Line).  Dominant species in annually inundated wetlands were Carex utriculata, C. 
aquatilis.  Soils in Forested wetlands showed a loamy gleyed matrix and oxidation within the 
first 6 inches, along with exhibiting a strong hydrogen sulfide odor.  Dominant species associated 
with the reservoir fringe were Picea engelmannii, Salix planifolia, Salix monticule, Carex 
utriculata, C. aquatilis and Caltha leptosepala. 
 
5.3 Wet Meadow Wetlands 

Wet meadow wetlands occurred beyond the footprint and perimeter of the reservoir which 
totaled 9.14 acres.  The soils in wetland C (Figure 2), which were typical of all wet meadow 
wetlands, showed a histic epipedon above dark low chroma and gleyed soil.  Dominant species 
include, Salix planifolia, Salix monticule, Salix geyeriana, Carex utriculata, C. aquatilis, Caltha 
leptosepala, and Pedicularis groenlandica. 
5.4 Fens 

Fens were surrounded by other wetland types within the project area and total 1.21 acres below 
or adjacent to the current OHWL (Figure 2 and Table 1).  Table 2 shows the results of laboratory 
tests performed on undisturbed samples from the fen locations (Figure 2).  The area of F-6 was 
expanded to the edge of F-2 after soil test results indicated that this area has organic soils.  Fens 
F-6 and F-2 abut (Figure 2), but have differences in vegetative composition, structure, and 
topography.  The total acreage of fens that exist at or below the current OHWL is 0.96 acres.  
The forested portion of wetland B contained one fen (F-2), with an area of 0.17 acres.  F-1, F-2 
and F-3 are located above the current OHWL.  Soil tests revealed properties of histosols, organic 
soils, in all suspected fen areas.  Dominant species within fens were Carex utriculata, C. 
aquatilis, and 2 species of moss Tomentypnum nitens and Dreplanocladus adunces.   
 

Table 2.  Fen Soils TOC, Texture Test Results and Sample Locations 
 Sample ID     TOC    Mineral Texture      % Sand       % Silt       %Clay       Easting      Northing 
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 F-6 24.83 Sandy Loam 76  12  12 271383  4329087 
      F-2  32.34  Sandy Loam  66  26   8  271401  4329075 
      F-3.1  36.73  Sandy Loam  78   8  14 271375  4328619 
      F-3.2.1  22.19  Sandy Loam  76   8  16  271445  4328714 
      F-3.2.2  37.30  Sandy Loam  76   8  16  271445  4328714 
      F-4 3 30.05  Sandy Loam  74  10  16  270790  4329780 
      F-5.1  30.95  Loamy Sand  82   8  10  271324  4328630 
      F-5.2  35.29  Sandy Loam  76  12  12  271324  4328630 
      F-6  32.61  Sandy Loam  76  12  12  271350  4329090 
      F-7.1  17.49  Sandy Loam  74  10  16  271163  4330124 
      F-7.2  39.04  Sandy Loam  74  10  16  271163  4330124

6.0  SUMMARY OF WATER LEVEL DATA 

Appendix A includes a detailed description of the historical water levels, along with statistical 
comparisons.  Graphs are provided to display this data in Figures A-1 through A-3.  
Observations, tests and evaluations are provided in Appendix A and summarized below.  
Appendix A also includes a comprehensive analysis of the inundation time increments and 
durations that Overland wetland (including fen) areas have endured historically. 
 
The analysis of water levels in Appendix A is summarized in the following table (Table 3).  The 
following noteworthy observations can be drawn from the information in Appendix A and 
summarized in Table 3, and Figure 3: 

1. Historically, wetland submergence duration has varied up to 134 days, with a median 
duration of 93 days and fen submergence duration has ranged up to 99 days, typically 
lasting 56 days based on the median inundation period.  The historically inundated 
wetlands and fens have persisted for nearly twenty (20) years throughout these periods of 
inundation.  This is likely due to the fact that although submerged periodically, the 
wetlands are sufficiently exposed during a portion of each growing season as discussed in 
following paragraphs. 

2. The year during which the maximum submergence period occurred (2005) is critical 
(refer to Appendix A).  That is because, during the year with the longest inundation 
period, the portion of the growing season during which existing wetlands are exposed to 
the atmosphere is at its minimum.   

 
6.1 Wetland and Fen Exposure During the Growing Season 

It is instructive to note the percentage of the wetlands growing season during which the Overland 
Reservoir wetlands (including fens) are not inundated (exposed to the atmosphere).  Exposure 
during the growing season is obviously a significant factor in the on-going survivability and 
viability of existing wetlands.  The wetlands growing season was estimated as described in 
Appendix C.  The period during which the wetlands growing season and wetlands exposure 
coincide is summarized in Table 4. The following noteworthy observations are made regarding 
the growing season tabulations and chart (Table 4 and Figure 3): 

• A significant portion of the inundation period occurs prior to the growing season.  The 
lowest elevation wetlands generally start to become inundated in late March and early 
April. 
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• Wetlands currently persist in the reservoir basin at an elevation where exposure during 
the growing season is as short as 26 days (24 percent of the growing season) in the year 
with the shortest exposure during the growing season (2005).  At this elevation (9876.04), 
the median period during which the wetlands are exposed during the growing season has 
historically been 44 days (40% of the total growing season).  

• Fens currently survive in the reservoir basin at an elevation where exposure during the 
growing season is as short as 44 days (40 percent of the total growing season) in the year 
with the shortest exposure during the growing season (2005).  At this elevation (9886.73), 
the median period during which the wetlands are exposed during the growing season has 
historically been 63 days (58 percent of the total growing season). 

 
Table 3.  Inundation Period (days) of Wetland/Fen at Minimum and Maximum Elevations 

Reservoir 
Operation Year 

Inundation Period (Days)
At Elevation 9,896.5 feet

(Current OHWL) 

Inundation Period (Days) 
at Elevation 9,886.73 feet 
(Minimum Fen Elevation) 

Inundation Period (Days) 
at Elevation 9,876.04 feet 

(Minimum Wetland Elevation)

Minimum Year 
(1990)  

0  
(did not fill) 

37 
(6/4 through 7/11, 1990)  

79 
(5/16 through 8/3, 1990)  

Maximum Year 
(2005)  

60 
(5/17 through 7/16, 2005)

99 
(4/30 through 8/7, 2005)  

134 
(4/12 through 8/24, 2005)  

Median 17  56  93  
 
 
Table 4.  Exposure Period (days and percent of growing season) During Growing Season of 

Wetland/Fen at Minimum and Maximum Elevations 

Reservoir 
Operation Year 

Exposure Period (Days)
At Elevation 9,896.5 feet

(Current OHWL) 

Exposure Period (Days) 
at Elevation 9,886.73 feet 
(Minimum Fen Elevation) 

Exposure Period (Days) 
at Elevation 9,876.04 feet 

(Minimum Wetland Elevation)

Minimum Year 
(1990)  

6/2-9/19=109 days (100%)
(did not fill) 7/11-9/19=70 days (64%) 8/3-9/19=47 days (43%) 

Maximum Year 
(2005)  7/16-9/19=65 days (60%) 8/6-9/19=44 days (40%) 8/24-9/19=26 days (24%) 

Median 6/21-9/19=90 days (83%) 7/18-9/19=63 days (58%)  8/6-9/19=44days (40%)  
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OVERLAND RESERVOIR
CURRENT AND PROJECTED MEDIAN AND MAXIMUM FEN/WETLAND INUNDATION DURATION
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Figure 3.  Fen/Wetland Inundation Duration
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7.0  DISCUSSION 

The delineation of the historically inundated wetland (including fen) areas (WWE 2007) suggest 
that these areas have remained functional and differences are relatively minimal compared to areas 
not previously inundated.  In a letter dated March 25, 2008, the COE confirmed the boundaries of 
the wetland delineation, and therefore is aware of the historically inundated wetland (including 
fen) areas.  The historical inundation evidence encountered at the Overland reservoir site suggests 
that the periodic inundation of these wetlands and fens may not have resulted in significant 
changes.  Other researchers (Hill, Keddy & Wisheu, 1998; Keddy, 1983; Keddy & Reznicek, 
1986; Keddy, 2000; Keddy & Fraser, 2000; Nilsson & Keddy, 1988; Obot, 1989; Wilcox & 
Meeker, 1991) have found that, while the richness and diversity of vegetation species may be 
affected by fluctuating water levels and periodic inundation, wetlands (including fen) can persist 
under such conditions. 
 
There were both similarities and differences between the inundated wetlands and fens, and those 
not inundated.  Again, the delineation indicated that fens F-4, F-7, and part of F-6 are lower than 
the current OHWL, and have been historically inundated (Figure 2).  The fens, which have been 
historically inundated, have similar densities of Carex aqualtilils, Carex utriculata and mosses to 
those fens which have not been inundated (see photographs in Appendix B).  Also, the organic 
content is similar between the fens that were inundated and the non-inundated fens. All fens appear 
to be accumulating more peat with each growing season. The differences between the inundated 
and non-inundated fens are 1) none of the inundated fens had willows (Salix) present, but willows 
are present in some of the non-inundated fens and 2) some non-inundated fens had a more diverse 
species assemblage (i.e. more mosses). Although the wetlands delineation has been the only 
assessment to date, the observations made suggest that the effects of historic inundation may have 
been relatively minimal.   
 
In respect to the wetlands delineation (WWE 2007), there were relatively minimal noted 
differences between wetlands that had been inundated by ongoing reservoir operations and those 
that had not.  However, it should be noted that there are no previous wetlands delineations with 
associated soil sampling for comparison.   
 
In conclusion, the observations provided in this report are intended to be used for future decision 
making regarding the inundation of wetlands and fens.  It should be noted that any projections 
made at this time must be extrapolated from a combination of historical hydrology data and 
present-day comparisons between previously inundated areas and similar, adjacent areas which 
have not been subjected to inundation. Following are some additional considerations: 
 
1. It is recognized that the observations made in this report do not constitute rigorous research 

regarding the impact of historic inundation on existing wetlands and fens in the Overland 
Reservoir.  However, sufficient observations have been made to suggest that historically 
inundated wetlands and fens in the Overland Reservoir basin continue to remain functional.   

 
2. Many of the wetlands identified below the current OHWL probably would not exist 

without the reservoir operation because the reservoir provides at least a portion of the 
wetland hydrologic regime for the existing wetlands. 
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3. Potentially, there may be other wetlands and fens found within similar irrigation reservoirs 
(reservoirs with annually fluctuating reservoir levels) at other locations in the Grand Mesa 
area which continue to function in a similar manner to those examined at the Overland 
Reservoir site.   

 
8.0  SUMMARY 

 
• Wetlands (including fens) located at lower elevations than the current OHWL continue to 

exist while experiencing annual transient inundation. 
 

• Based on initial observations, the temporarily submerged wetlands and fens appear to 
exhibit characteristics and plant communities similar to adjacent and nearby wetlands and 
fens. 

 
• The average wetlands growing season at Overland Reservoir was estimated using four data 

sets (see Appendix C).  The first data set included a combination of NRCS WETS station 
in surrounding counties and high elevation WETS stations from around the state of 
Colorado.  The growing season estimated by using the WETS station data was validated 
based on records from two nearby climatological stations located on the Grand Mesa at 
approximately the same elevation as Overland Reservoir.  Data from Bonham Reservoir 
produced the exact same growing season length as the WETS stations analysis.  The 
growing season length based on data from Mesa Lakes was 15 days (19 percent) longer 
than that resulting from the WETS stations data.  The fourth data set was from a SNOTEL 
(Snowpack Telemetry) station located very near Overland Reservoir.  The length of 
growing season resulting from the SNOTEL data analysis was 28 days (35 percent) longer 
than that resulting from the WETS stations data.  Because the SNOTEL station is located 
practically at Overland Reservoir and there is a long period of record, it was judged that it 
best represented the local conditions and was used as the basis for the growing season 
interval presented in this report.  In spite of the variation in growing season length from the 
various data sets, they all lie well within the 95 percent prediction intervals produced by 
analysis of the WETS station data.  Therefore, there is a relatively high degree of 
confidence in the estimated normal wetlands growing season, from June 2 to September 19. 

 
• Depending on the year and the elevation of specific wetlands, delineated wetlands are 

exposed to the atmosphere (not submerged) for a range of time from 24 percent of the 
normal growing season up to 100 percent of the growing season.  Similarly, delineated fens 
are exposed between 40 and 100 percent of the growing season. 

 
• Considering inundation periods for an average year, wetlands continue to survive with 

exposure duration of 40 percent of the normal growing season.  However, a more detailed 
examination of wetlands areas during drawdown might reveal the existence of wetlands at 
lower elevations than identified during the delineation which would further reduce the 
percent of average-year growing season exposure for existing wetlands.
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Historical Information 
 
The Overland Ditch and Reservoir Company was established on July 1, 1895, with the purpose 
of completing ditch construction and building two reservoirs identified as Overland Reservoir 
No. 1 and Overland Reservoir No. 2.  Ditch construction was initiated in 1893, which is the 
appropriation date, and continued through 1905.  The reservoir has an “1891” easement because 
it was constructed under an easement issued by the General Land Office, pursuant to the Act of 
March 3, 1981.  Overland Dam No. 1 (the original dam at the site of the existing Overland Dam) 
was started in 1903 and completed in 1905, with a capacity of about 2,500 acre-feet of irrigation 
water.  Two dams were constructed to form the reservoir, the main dam across Cow Creek and 
Auxiliary Dam No. 1, crossing Hubbard Creek.  During 1950 the reservoir was enlarged to a 
total active capacity of 5,960 acre-feet by enlarging the main dam and Auxiliary Dam No. 1 and 
adding a small Auxiliary Dam No. 2, located in a saddle just to the left of the main dam.  The 
main dam and Auxiliary Dam No. 2 were connected as part of this project.  Construction in 1950 
included replacing the old wood stave outlet pipe and construction of a new spillway.  An 
attempt was also made to install a second outlet pipe in the Auxiliary Dam No. 1.  However, due 
to difficult and unstable excavation conditions, efforts to install this second outlet were 
abandoned.  The presently existing ditch downstream from the current Auxiliary Dam is a 
remnant from this attempt.  Approximately seven years after the enlargement and during the first 
complete filling, a settlement of four feet occurred on the crest near the right side of the outlet 
works.  The State Engineer’s Office restricted the maximum storage to gage height 40 (5,690 
acre-feet).  This restriction was in effect from 1957 to 1963.  In 1963, a new wooden spillway 
was constructed near the left abutment to limit the filling to 5,690 acre-feet, or five feet below 
the reservoir capacity after the 1950 enlargement.  The reservoir storage level was further 
restricted to gauge height 35 in 1982 after surficial cracking was observed in the right 
embankment and abutment.  This reduced the allowable storage capacity to about 4,517 acre-
feet.  Since 1957, several studies have been conducted involving either construction of a new 
dam or rehabilitation of the existing dam.  Since 1966, it was determined that the cost to repair 
the existing dam would be greater than construction of a new dam, approximately one-quarter 
(0.25) mile downstream.  In 1976, McDermith and Schuster, Consulting Engineers, prepared a 
report entitled “Small Reclamation Project Application and Report and Feasibility Study for the 
Overland Ditch and Reservoir Company.” The purpose of this study was to secure funding for a 
new dam.  Plans and Specifications were prepared in 1982 for the new dam.  It was subsequently 
determined that the cost of the new dam would result in annual costs greater than the repayment 
capabilities of the Overland Ditch and Reservoir Company and, subsequently, the plans to 
construct a new dam were abandoned.  Western Engineers, Inc., was retained in early 1984 to 
perform an investigation of the existing Overland Dam to determine the feasibility of 
rehabilitating the structure and to identify the potential soils.  This investigation led to 
construction work in 1986 and 1987, during which the main dam was rehabilitated and the 
spillway was rebuilt and enlarged in conformance with Colorado dame safety regulations.  The 
storage capacity of the reservoir after rehabilitation was 5,811 acre-feet (5,788 acre-feet of active 
storage).  This left 292 acre-feet of the previous absolute storage decree un-restored as well as an 
additional conditional decree of about 1,051 acre-feet that could not be stored.  The rehabilitation 
design included provisions to accommodate future restoration projects that would allow storage 
of the full complement of water rights.  However, funds were not available at that time to allow 
for the needed additional construction work.  In 1987, the ODRC was able to buy out the USBR 
Small Projects loan at a significantly discounted amount.  This was made possible by a second 
loan from CWCB.  A secondary benefit of doing so was that dam safety jurisdiction was 
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transferred from the USBR to the Colorado State Engineer.  The effect was that minimum flood 
surcharge requirements were reduced, which allowed increasing of the normal water storage 
level by 1.5 feet and provided for storing the remaining 292 acre-feet of the absolute storage 
right along with 83 acre-feet of the conditional storage right for a total volume of 6,186 acre-feet 
(6,163 acre-feet of storage).  The construction to allow that additional storage was completed in 
1991.   
 
The ODRC provides irrigation water to an area that encompasses about 20 sq miles and is 
physically located such that it can provide water to a much larger area of about 450 sq miles, 
which extends from Paonia Reservoir on the east to Orchard City on the west, north of the North 
Fork of the Gunnison River.  Irrigated acreage within the service area is primarily used to raise 
pasture and crops such as hay, grains, corn and fruit.  The ODRC system provides water to a 
total of over 6,000 irrigated acres.  There are a total of 122 water users irrigating farm areas 
varying from 1 to 700 acres, averaging about 70 acres. 
Historical Reservoir Level Elevation versus Fill/Drawdown Time 

In order to evaluate the time increments during which wetlands and fen areas have historically 
been inundated by the reservoir, fill/drawdown data was collected for the period since 1987.  
This data was obtained from: 1) Official storage records maintained by the Colorado Division of 
Water Resources; 2) Instrument monitoring records from the files of the ODRC and the Colorado 
Division of Water Resources, Dam Safety Department; 3) Official ditch diversion records from 
the Colorado Division of Water Resources; 4) Personal records of the local water commissioner 
of Colorado Division of Water Resources) (CDWR 2007); and 5) First-hand observations of 
ODRC and Western Engineers. 
 
The historical records provide nineteen (19) years of water level history data (from 1988 through 
2007) for Overland Reservoir (no records were available for the year 1991).  Because the 
measurements are periodic, the exact dates for fill and start of drawdown are not generally 
identified.  These dates were interpolated using a combination of the following methods:   

• The fill and drawdown Reservoir Level Elevation (RLE) vs. time (month/day) slopes 
were extended to full stage (Figure A1, in Appendix) as appropriate. 

• It was possible to compare the interpolated fill RLE vs. time slopes with the range of 
typical slopes to judge their reasonableness.  This was possible because of the 
consistency in fill RLE vs. time slopes between known data points (Figure A1).   

• Time brackets were estimated when drawdown would have likely started.  This 
estimation was made from the records of ditch diversions (both diversion initiation 
date and quantity).  The rate of ditch diversions also provided a means to check the 
RLE vs. time slope during the early stages of drawdown. 

• The magnitude of spills provided a means to estimate time brackets for both fill date 
and date of drawdown initiation. This estimate was made possible by records 
maintained by the local water commissioner (CDWR 2007) of spill flows since 
2004. 
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It should be noted that there was generally sufficient data so that the actual date for either fill or 
start of drawdown would not deviate from the estimated date based on the interpolation by more 
than a few days.   
 
The resulting historic RLE vs. time patterns are shown on Figure A1.  The lowest point of the 
historically inundated wetlands and fens experiences the greatest inundation time of the 
wetland/fen areas.  In other words, these points have historically been and will continue to be 
subject to longest submergence.  The lowest point for historically inundated wetlands is 
delineation point N11 (refer to the JD request, WWE 2007) at an elevation of 9,876.04 feet.  The 
lowest point for historically inundated fen is delineation point F6-9 (WWE 2007) at an elevation 
of 9,886.73 feet.  The wetland and fen delineation elevation is shown in Figures A1-A3 for 
comparison. 
Estimate of Wetland (Including Fen) Inundation Duration 

In order to visualize the range of historic wetlands inundation time intervals, the RLE vs. time 
data was normalized so that each year is centered at its maximum fill point (Figure A2).  This 
was done by shifting the time reference for each year’s data so that a zero date occurs either at 
the point of maximum storage or at the middle of the full stage time period.  This also allowed 
for determination of a median RLE vs. time relationship.  It should be noted that there were no 
individual years which closely matched the median of the daily data, so the median RLE vs. time 
curve was determined based on connection of daily median values rather than selection of a 
single year’s data to represent the median.  The normalized data are shown on Figure A2.  The 
zero date shown was determined as described above with the negative date values representing 
the fill part of the cycle and the positive date values being the drawdown portion of the cycle.  
The following conclusions can be drawn from the data: 

• The reservoir did not fill for four (4) of the 19 years evaluated (1988, 1990, 2000 and 
2002).  This means that during these 4 years the upper-most portion of the historically 
inundated wetlands and fen areas were not submerged.  In 2002, the driest year during 
this period of record, the reservoir filled to only about half of its capacity and the 
maximum reservoir level elevation was 9,882.58 ft, significantly below the lowest 
elevation point in the fen areas.  Therefore, in 2002 none of the fen areas were 
submerged. 

• Excluding the year 2002, the year which exhibited the shortest duration of wetland/fen 
inundation was 1990 (Figure A3). 

• The year during which the greatest duration of wetland/fen inundation occurred was 2005 
(Figure A3). 

• The median curve, determined as described above, is also shown on Figure A3. 
Summary of Historical Overland Reservoir Wetland/Fen Inundation 

Table 2, below, tabulates a summary of the range of wetlands inundation periods at the current 
OHWL elevation (9,896.5 feet), at the minimum historically inundated wetland elevation 
(9,886.73 feet) and at the minimum historically inundated fen elevation (9,876.04 feet) for the 
historic data at the current OHWL. 
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Table 2.  Inundation Period (days) of Wetland/Fen at Minimum and Maximum Elevations 

Reservoir 
Operation Year 

Inundation Period (Days)
At Elevation 9,896.5 feet

(Current OHWL) 

Inundation Period (Days) 
at Elevation 9,886.73 feet 
(Minimum Fen Elevation) 

Inundation Period (Days) 
at Elevation 9,876.04 feet 

(Minimum Wetland Elevation)

Minimum Year 
(1990)  

0  
(did not fill) 

37 
(6/4 through 7/11, 1990)  

79 
(5/16 through 8/3, 1990)  

Maximum Year 
(2005)  

60 
(5/17 through 7/16, 2005)

99 
(4/30 through 8/7, 2005)  

134 
(4/12 through 8/24, 2005)  

Median 17  56  93  
 

 
Conclusions 

Historically, wetland submergence duration has varied up to 134 days, with a median duration of 
93 days and fen submergence duration has ranged up to 99 days, typically lasting 56 days based 
on the median inundation period.  The historically inundated wetlands and fens have persisted 
for nearly twenty (20) years throughout these periods of inundation.   
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APPENDIX B - PHOTOGRAPHS OF OVERLAND RESERVOIR WETLAND 

 
 
 
 
 
 

 
 
 
 

Carex in Fen 7 

Carex in Fen 7 – Exposed to Growing Season 

High Water Line 
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Carex in Fen 7 

High Water Line 
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Sampling Soils in Fen 2 

Sampling Soils in Fen 6 

High Water Line 
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Looking west below Fen 6 
Nearby lowest fen elevation 

Inundated Wetland 
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APPENDIX C  

Estimation of Growing Season 

Western Engineers, Inc.  
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General 
 
For the purpose of this report, the wetlands growing season is defined as recommended by the 
Corps of Engineers (COE 1992): 
 
 “Growing season starting and ending dates will generally be determined based on the ‘28 

degrees F or lower’ temperature threshold at a frequency of ‘5 years in 10’.” 
 
Since no U.S. National Resource Conservation Service WETS (Wetland Determination) station 
is located near the Overland Reservoir, it was necessary to estimate the growing season 
indirectly.  This was accomplished by comparing the results of three methods which are 
described in the following paragraphs. 
 
Correlation Using Applicable WETS Stations 
 
The data was obtained for all of the WETS stations in the local county (Delta) and the immediate 
adjacent counties (Garfield, Gunnison, Mesa, Montrose and Pitkin).  The growing season was 
correlated against station elevation.  Correlations were produced for each of the WETS growing 
season probabilities (50% - average, 70% - likely) and index temperatures (24, 28 and 32 degrees 
F).  Following is the list of WETS stations within this local county area: 
 
 Delta County: 
  Delta 
  Paonia 1 SW 
  
 Garfield County: 
  Altenbern 
  Glenwood Springs # 2 
  Rifle 
  Shoshone 
 
 Gunnison County: 
  Blue Mesa Lake 
  Cimarron 
  Cochetopa Creek 
  Crested Butte 
  Gunnison 1 N 
  Taylor Park 
 
 Mesa County: 
  Collbran 
  Colorado National Monument 
  Fruita 1 W 
  Gateway 1 SE 
  Grand Junction WSO 
  Grand Junction 6 ESE 
  Palisade 
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Montrose County: 
 Montrose 2 
 Uravan 
 
Pitkin County: 
 Aspen 1 SW 

 
The 21 WETS stations listed above included only one station above the 9,200 ft elevation – 
Taylor Park in Gunnison County.  The reference elevation used for Overland wetlands is 9,890.  
Therefore, the data from the WETS stations in the six local and adjacent counties did not include 
sufficient information to satisfactorily extend the correlation to elevations at and above that for 
Overland Reservoir.  Therefore, the data set was expanded by including all other WETS stations 
in Colorado near and above elevation 8,000.  This added the 28 stations listed below: 
 
 Alamosa County: 
  Great Sand Dunes, Elev 8120 
 
 Boulder County: 
  Gross Reservoir, Elev 7,920 
 
 Chaffee County: 
  Buena Vista, Elev 7,930 
 
 Clear Creek County: 
  Cabin Creek, Elev 10,020 
 
 Custer County: 
  Westcliffe, Elev 7,860 
 
 Dolores County: 
  Rico, Elev 8,780 
 
 Eagle County: 
  Meredith, Elev 7,830 
 
 El Paso County: 
  Ruxton Park, Elev 9,050 
 
 Fremont County: 
  Guffey, Elev 8,200 
 
 Grand County: 
  Grand Lake 1 NW, Elev 8,720 
  Grand Lake 6 SSW, Elev 8,290 
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 Hinsdale County: 
  Lake City, Elev 8,670 
  Rio Grande Reservoir, Elev 9,460 
 

Jackson County: 
 Spicer, Elev 8,340 
 Walden, Elev 8,120 
 

 Lake County: 
  Climax, Elev 11,350 
  Leadville, Elev 9,940 
  Sugarloaf Reservoir, Elev 9,740 
  Twin Lakes Reservoir, Elev 9,200 
 
 Mineral County: 
  Hermit, Elev 9,000 
  Wolf Creek Pass, Elev 10,640 
 
 Park County: 
  Antero Reservoir, Elev 8,920 
  Grant, Elev 8,670 
  Lake George, Elev 8,520 
 
 Rio Grande County: 
  Del Norte, Elev 7,880 
 
 Routt County: 
  Pyramid, Elev 8,010 
  Yampa, Elev 7,890 
 
 Saguache County: 
  Sargents, Elev 8,470 
 
 San Juan County: 
  Silverton, Elev 9,270 
 
 San Miguel County: 
  Telluride, Elev 8,800 
 
 Summit County: 
  Breckenridge, Elev 9,580 
  Dillon, Elev 9,060 
 
 
The Winter Park WETS station (Grand County) was not included in the data set even though it is 
at elevation 9,060 because it clearly falls well outside a trend established by the data from 
stations listed above.  Polynomial regression curves were calculated for this set of data.  The 
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95% and 50% confidence intervals were also determined for the regression curves.  The 
confidence intervals represent statistical ranges of the growing season start and end dates which 
possess the specified probability that the values would continue to lie within the range with 
either the addition of data or a different data set from the same region.  Additionally, calculations 
were made for the 95% prediction interval, which represents the range within which there is a 
95% probability that all data points from unrepresented locations (locations not included in the 
data set) within the region would lie.  The resulting data points, regression curves and statistical 
intervals are shown on Figures C-1 through C-6.  Tables 1 and 2 below summarize the resulting 
growing season dates along with the calculated statistical parameters at the Overland wetlands 
reference elevation (9,890): 
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Table 1. Estimate of Growing Season Based on Regression 

Index 
Temperature 

(ºF) 

Probability 
that the 
Growing 

Season Will 
Fall Within 

the Dates (%) 

Growing 
Season 
Limit 

Date of 
Growing 

Season Limit 

Regression 
Curve 

Correlation 
Coefficient 

(R2) 

24 50 Begin 5/31 0.83 
24 50 End 9/18 0.71 
28 50 Begin 6/18 0.83 
28 50 End 9/7 0.73 
32 50 Begin 7/4 0.78 
32 50 End 8/23 0.73 
24 70 Begin 5/25 0.83 
24 70 End 9/24 0.79 
28 70 Begin 6/12 0.83 
28 70 End 9/12 0.75 
32 70 Begin 6/12 0.79 
32 70 End 9/12 0.73 

 
 
Table 2. Growing Season Regression Statistical Parameters 

Index 
Temperature 

(ºF) 

Probability 
that the 
Growing 

Season Will 
Fall Within 
the Dates 

(%) 

Growing 
Season 
Limit 

95% Confidence 
Interval (Days 

Prior to or After 
Regression Date) 

50% Confidence 
Interval (Days Prior 

to or After 
Regression Date) 

95% Prediction 
Interval (Days 

Prior to or After 
Regression Date) 

24 50 Begin 5.5 2.5 20 
24 50 End 4.5 2 17.5 
28 50 Begin 5.5 2.5 22 
28 50 End 5.5 2.5 20.5 
32 50 Begin 6.5 3 25 
32 50 End 5.5 2.5 22 
24 70 Begin 5.5 2.5 20 
24 70 End 4.5 2 17.5 
28 70 Begin 5.5 3 21 
28 70 End 5 2 19 
32 70 Begin 6 3 24.5 
32 70 End 5.5 3 21.5 
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Correlation Using Nearby Climatological Stations 
 
It is seen from the previous paragraph that, even though the confidence intervals using data from 
the WETS stations listed are quite narrow, the prediction intervals are relatively wide.  This 
means that, although the addition of data from other locations would not be expected to result in 
substantial changes in the regression curves, the actual growing season dates for Overland 
Reservoir could vary within a fairly wide range.  There are two climatological stations that are 
close to Overland Reservoir and at about the same elevation, but are not included within the 
WETS system because their periods of record are shorter than the minimum 30 years required 
for the WETS system.  One of these stations is Bonham Reservoir located about 14 miles west of 
Overland Reservoir at elevation 9,915 with a useable period of record from March, 1970 through 
May, 1971 and September, 2003 through July, 2008.  The second nearby station is Mesa Lakes, 
approximately 24 miles west of Overland Reservoir at an elevation of 9,806 with a useable 
period of record from September, 1971 through March, 1979.  Daily minimum and maximum 
temperature records are available for these stations from the National Oceanic and Atmospheric 
Administration (NOAA), National Climate Data Center (NCDC).  The growing season was 
calculated from the data for these two stations using the NRCS WETS procedure as follows: 
 
 The growing season is defined as the period for each year during which the temperature 

has not fallen below the index value.  The beginning of the growing season is the last 
occurrence of the index temperature on, or prior to, July 31.  The end of the growing 
season is the first occurrence of the index temperature on, or after, August 1. 

 
In order to determine the 50% and 70% probability for each of the index temperatures, a normal 
distribution curve was best-fit to the frequency/date histogram for each individual index 
temperature.  The 70%, 50% and 30% percentile values were then determined from the normal 
distribution of the data.   
 
Because the temperature data records for these two stations do not overlap, it was possible to 
combine the two data sets and effectively extend the combined period of record.  Combining the 
data from the two stations seemed appropriate for the following reasons: 
 

• The two stations are generally within the same meteorological regime. 

• The two stations are within 110 feet in elevation and bracket the Overland wetlands 
reference elevation. 

 
Therefore, the growing season dates were also determined for this combined data set in a similar 
manner to that described above for the separated data. 
 
The results of the growing season data analysis for Bohnam Reservoir, Mesa Lakes and the 
combined data are shown on Figures C-1 through C-6 and are summarized in Table 3 below and 
compared with the result of the WETS station regression evaluation: 
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Table 3.  Comparison of Growing Season Characteristics Resulting From Various Evaluation Methods 

Index 
Temperature 

(ºF) 

Probability 
that the 
Growing 

Season Will 
Fall Within the

Dates (%) 

Growing
Season 
Limit 

Date of 
Growing 

Season Limit 
From WETS 

Station 
Regression 

Date of 
Growing Season

Limit From 
Bonham 

Reservoir Data

Date of Growing 
Season Limit 
From Mesa 
Lakes Data 

Date of 
Growing 

Season Limit 
From 

Combined Data

24 50 Begin 5/31 5/28 6/5 6/1 
24 50 End 9/18 9/14 9/30 9/23 
28 50 Begin 6/18 6/14 6/9 6/11 
28 50 End 9/7 9/3 9/13 9/8 
32 50 Begin 7/4 7/2 6/30 7/1 
32 50 End 8/23 8/29 9/1 8/31 
24 70 Begin 5/25 5/20 5/30 5/25 
24 70 End 9/24 9/21 10/3 9/30 
28 70 Begin 6/12 6/7 6/2 6/5 
28 70 End 9/12 9/8 9/22 9/16 
32 70 Begin 6/12 6/19 6/18 6/19 
32 70 End 9/12 9/6 9/11 9/8 
 
 
It is seen that the results of the regression analysis performed on data from the Colorado WETS 
stations compare closely (within a few days) with the growing season values calculated from the 
Bonham Reservoir and Mesa Lakes data.  Therefore, the WETS regression analysis and Bonham 
Reservoir/Mesa Lakes evaluation are mutually validating.  In general, the Bonham 
Reservoir/Mesa Lakes data produces either essentially no change or an increase in growing 
season length.  Only the data for the 70% probability that the growing season will fall within the 
indicated time period for the 32 degree index temperature exhibits a slight decrease in growing 
season length. 
 
Data From The Overland Reservoir SNOTEL Station 
 
The U.S. National Resource and Conservation Service (NRCS) operates Snowpack Telemetry 
(SNOTEL) stations which collect continuous climatological data including snow depth, snow 
water equivalent, precipitation, and temperature.  There is a SNOTEL station very close (less 
than a mile) from Overland Reservoir and at about the same elevation (elevation = 9840 – 50 feet 
below the reference elevation used for Overland wetlands of 9,890).  SNOTEL data is not 
included in the WETS system.  The Overland Reservoir SNOTEL data includes a useable period 
of record from October, 1989 through the present.  The SNOTEL temperature sensors were 
inoperable for the period from the last half of 2006 through the middle of 2007 resulting in a 
useful period of record of 18 years.  Daily minimum and maximum temperature records are 
available for this station from the NRCS, National Water and Climate Center (NWCC).  The 
growing season was calculated from the data for these two stations using the NRCS WETS 
procedure as previously described. 
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In order to determine the 50% and 70% probability for each of the index temperatures, a normal 
distribution curve was best-fit to the frequency/date histogram for each individual index 
temperature.  The 70%, 50% and 30% percentile values were then determined from the normal 
distribution of the data.   
 
The results of the growing season data analysis for the Overland Reservoir SNOTEL station are 
shown on Figures C-1 through C-6 and are summarized in Table 4 below and compared with the 
result of the WETS station regression evaluation as well as the analysis of data from the Mesa 
Lakes and Bonham Reservoir climatological stations: 
 

Table 4.  Comparison of Growing Season Characteristics Resulting From Various Evaluation Methods 

Index 
Temperature 

(ºF) 

Probability 
that the 
Growing 

Season Will 
Fall Within the

Dates (%) 

Growing
Season 
Limit 

Date of 
Growing 

Season Limit 
From WETS 

Station 
Regression 

Date of 
Growing Season

Limit From 
Bonham 

Reservoir Data

Date of Growing 
Season Limit 
From Mesa 
Lakes Data 

Date of 
Growing 

Season Limit 
From Overland 

Reservoir 
SNOTEL Data

24 50 Begin 5/31 5/28 6/5 5/21 
24 50 End 9/18 9/14 9/30 9/27 
28 50 Begin 6/18 6/14 6/9 6/2 
28 50 End 9/7 9/3 9/13 9/19 
32 50 Begin 7/4 7/2 6/30 6/30 
32 50 End 8/23 8/29 9/1 9/11 
24 70 Begin 5/25 5/20 5/30 5/15 
24 70 End 9/24 9/21 10/3 10/4 
28 70 Begin 6/12 6/7 6/2 5/24 
28 70 End 9/12 9/8 9/22 9/25 
32 70 Begin 6/12 6/19 6/18 6/13 
32 70 End 9/12 9/6 9/11 9/17 
 
 
The above tabulation shows that the results of the Overland Reservoir SNOTEL data analysis 
indicated a growing season consistently longer than the results from evaluation of the other data 
sets.  For example, the growing season for the pertinent wetlands index temperature and 
frequency (28 degrees F or lower temperature threshold at a frequency of 5 years in 10) based on 
the Overland SNOTEL data is longer than that determined using the other data sets by a range of 
13 to 28 days (longer by 14 to 34 percent).  However, it should also be noted that the growing 
season based on the Overland SNOTEL data falls well within the 95 percent prediction intervals 
which resulted from analysis of the applicable WETS stations throughout Colorado as previously 
described (See figures C-1 through C-6).  There could be a number of reasons for the differences 
between the Overland SNOTEL data and the Mesa Lakes/Bonham Reservoir data.  Even though 
all three stations are located in the Grand Mesa vicinity and are at about the same elevation, 
Mesa lakes and Bonham Reservoir are located on the northern flank of the Mesa while Overland 
Reservoir is on the eastern (downwind) end.  It would, therefore, not be unexpected for the 
climatological regimes to vary significantly.  The combined data for the Mesa Lakes and 
Bonham Reservoir stations encompassed 11 years.  Only four of those years overlapped with the 
18 year useable period of record from the Overland SNOTEL station.  Consequently, the 
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Overland SNOTEL period of record not only extended to a much longer time range, but 
practically represented a different time interval.  The regression analysis from the WETS station 
data compares closely (16 days difference or less) with the growing season lengths calculated 
from the Bonham Reservoir and Mesa Lakes data.  The results of the data analyses from the 
Overland  
SNOTEL station are used for the estimate of the growing season for Overland Reservoir as 
presented in this report for the following reasons: 
 

• The data from the Overland SNOTEL station represents the longest period of record of 
the Grand Mesa stations evaluated (Bonham Reservoir, Mesa Lakes and Overland 
SNOTEL). 

 
•  The Overland SNOTEL station is very near the Overland Reservoir and likely 

provides the best representation of the climatological conditions at Overland. 
 
• There is a relatively long useable period of record (18 years) for the Overland 

SNOTEL station. 
 
• The results of the growing season analysis performed on the data from the Overland 

SNOTEL station produced beginning and ending dates that were well within the 95 
percent prediction intervals resulting from growing season analyses of applicable 
Colorado WETS stations. 

 
 

It is interesting to not that all three of the Grand Mesa stations which were evaluated (Bonham 
Reservoir, Mesa Lakes and Overland SNOTEL) produced growing season lengths which were 
exactly the same, or longer than the growing season intervals resulting from analyses of the 
applicable Colorado WETS stations.  This suggests a possibility that the Grand Mesa climate for 
elevations near 10,000 ft MSL produces growing season intervals longer than typical for areas at 
the same elevation in other locations of Colorado. 
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OVERLAND RESERVOIR GROWING SEASON

50% PROBABILITY OF 24 DEGREES OR HIGHER

2/28

3/29

4/29

5/30

6/29

7/30

8/30

9/29

10/30

11/30

4000 5000 6000 7000 8000 9000 10000 11000 12000
ELEVATION

D
A

TE

Beginning Date, 6 Local Counties End Date, 6 Local Counties Beginning Date, Other High Elev Stations
End Date, Other High Elev Stations Bonham Reservoir Mesa Lakes
Combined Bonham Res/Mesa Lakes Overland Snotel Regression
95% Confidence Interval 50% Confidence Interval 95% Prediction Interval
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 OVERLAND RESERVOIR GROWING SEASON
50% PROBABILITY OF 28 DEGREES OR HIGHER

2/28

3/29

4/29

5/30

6/29

7/30

8/30

9/29

10/30

11/30

4000 5000 6000 7000 8000 9000 10000 11000 12000
ELEVATION

D
A

TE

Beginning Date, 6 Local Counties End Date, 6 Local Counties Beginning Date, Other High Elev Stations
End Date, Other High Elev Counties Bonham Reservoir Mesa Lakes
Combined Bonham Res/Mesa Lakes Overland Snotel Regression
95% Confidence Interval 50% Confidence Interval 95% Prediction Interval
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OVERLAND RESERVOIR GROWING SEASON

50% PROBABILITY OF 32 DEGREES OR HIGHER

2/28

3/29

4/29

5/30

6/29

7/30

8/30

9/29

10/30

11/30

4000 5000 6000 7000 8000 9000 10000 11000 12000
ELEVATION

D
A
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Beginning Date, 6 Local Counties End Date, 6 Local Counties Beginning Date, Other High Elev Stations
End Date, Other High Elev Satations Bonham Reservoir Mesa Lakes
Combined Bonham Res/Mesa Lakes Overland Snotel Regression
95% Confidence Interval 50% Confidence Interval 95% Prediction Interval
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OVERLAND RESERVOIR GROWING SEASON

70% PROBABILITY OF 24 DEGREES OR HIGHER

2/28

3/29
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7/30
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ELEVATION

D
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Beginning Date, 6 Local Counties End Date, 6 Local Counties Beginning Date, Other High Elev Stations
End Date, Other High Elev Stations Bonham Reservoir Mesa Lakes
Combined Bonham Res/Mesa Lakes Overland Snotel Regression
95% Confidence Interval 50% Confidence Interval 95% Prediction Interval
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OVERLAND RESERVOIR GROWING SEASON
70% PROBABILITY OF 28 DEGREES OR HIGHER

2/28
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Beginning Date, 6 Local Counties End Date, 6 Local Counties Beginning Date, Other High Elev Stations
End Date, Other high Elev Stations Bonham Reservoir Mesa Lakes
Combined Bonham Res/Mesa Lakes Overland Snotel Regression
95% Confidence Interval 50% Confidence Interval 95% Prediction Interval
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OVERLAND RESERVOIR GROWING SEASON
70% PROBABILITY OF 32 DEGREES OR HIGHER

2/28

3/29

4/29
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End Date, Other High Elev Stations Bonham Reservoir Mesa Lakes
Combined Bonham Res/Mesa Lakes Overland Snotel Regression
95% Confidence Interval 50% Confidence Interval 95% Prediction Interval



 

 

 
 
 
 
 
 
 
 
 
 

Exhibit 20 
Voluntary Relinquishment of 1891 Easment 



 

 

 



 

 

 
 
 
 
 
 
 
 

Exhibit 21 
2010, Forest Service Clarification Letter Vesting 1891 Easement at 35.04 Acres 



 

 



 

 

 


