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DRAFT 
APPLICATION FOR NON-CAPACITY-RELATED LICENSE 

AMENDMENT FOR MAJOR MODIFIED PROJECT                  
(18 CFR §4.41) 

 

FOR DENVER WATER’S                                                      
GROSS RESERVOIR HYDROELECTRIC PROJECT                

FERC PROJECT NO. 2035 

 

Through this application, the City and County of Denver, acting by and through its Board of 
Water Commissioners (“Denver Water”) is seeking to amend its Federal Energy Regulatory 
Commission (FERC) hydroelectric license for Gross Reservoir (FERC Project No. 2035).  Gross 
Reservoir was originally licensed by the FERC in 1950, with the reservoir and dam built soon 
after.  Power generation was installed on site pursuant to a renewed license issued in 2001 and 
amended in 2004. 
   
Denver Water is a municipal corporation that provides water to the City and County of Denver, 
Colorado, and surrounding suburbs.  The changes at Gross Reservoir proposed in this 
amendment (“Proposed Project”) are part of a water supply project (“The Moffat Collection 
System Project”) being analyzed by the U.S. Army Corps of Engineers (Corps) for purposes of a 
Clean Water Act Section 404 Permit.  The Corps is the lead agency in preparing the Draft 
Environmental Impact Statement (DEIS), as required by the National Environmental Policy Act 
(NEPA).  The FERC and the Environmental Protection Agency (EPA) are cooperating agencies 
in the NEPA process, and Grand County is a Consulting Agency.  The Corps’ environmental 
analysis in the DEIS provides information required under Exhibit E of this license amendment 
application. 
   
Gross Reservoir is a FERC-licensed hydroelectric project; therefore, Denver Water must seek the 
approval of the FERC for proposed changes to the dam, reservoir, hydroelectric project facilities, 
and surrounding area and facilities within the FERC Project Boundary.  The proposed 
modifications to the Gross Reservoir hydroelectric project would not increase the total installed 
capacity of the project, would not result in an increase in the installed nameplate capacity of 2 
megawatts (MW) or more, and would not increase the hydroelectric project’s maximum 
hydraulic capacity by 15 percent or more.  Thus, this amendment is a “non-capacity-related 
amendment” [18 CFR §4.201(b)].  Nonetheless, the changes in the physical features of Gross 
Reservoir and Dam would result in a significant change in the water surface elevation of the 
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impoundment and in the normal maximum surface area of the reservoir and would require a 
change in the FERC Project Boundary.   
 
To prepare this license amendment application, Denver Water followed the three-stage agency 
consultation process (18 CFR §4.38) and is filing this application pursuant to 18 CFR §4.201 to 
revise the current license exhibits required in 18 CFR §4.41 for a major modified project.  Under 
18 CFR §4.201(c), this license amendment application is required to include only those exhibits 
that require revision in light of the nature of the proposed amendments. 
  
The modifications proposed in this license amendment application include 1) Denver Water’s 
Preferred Alternative in the Corps’ DEIS (enlarging Gross Reservoir by an additional 72,000 
acre-feet) and 2) an additional approximately 5,000 acre-feet of storage for an Environmental 
Pool that is described as a component of the mitigation in the Corps’ DEIS.  Thus, for purposes 
of this license amendment application, the Proposed Project is an enlargement of Gross 
Reservoir by approximately 77,000 acre-feet total, for a total storage capacity of approximately 
119,000 acre-feet.  This Proposed Project is contingent upon Denver Water and the City of 
Boulder and/or the City of Lafayette entering into an intergovernmental agreement (IGA) to 
contribute finances and water for the Environmental Pool prior to the submittal of Denver 
Water’s final license amendment application to the FERC.  
  
Absent an IGA for the addition of an Environmental Pool, Denver Water will apply for the 
Preferred Alternative in the Corps’ DEIS without the Environmental Pool, which, for purposes of 
this license amendment application, is referred to as the Alternative Proposed Project.  The 
Alternative Proposed Project is the enlargement of Gross Reservoir to store an additional 72,000 
acre-feet, for a total storage capacity of approximately 114,000 acre-feet for Denver Water’s 
water supply purposes.  Both scenarios are presented in this draft application.  The final license 
amendment application will ultimately propose either the Proposed Project (119,000 acre-feet) or 
the Alternative Proposed Project (114,000 acre-feet), depending on whether an IGA for an 
Environmental Pool can be reached.
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INITIAL STATEMENT 
 

Before the Federal Energy Regulatory Commission Application for Amendment of License 

(1) The City and County of Denver, acting by and through its Board of Water 
Commissioners (Denver Water), applies to the Federal Energy Regulatory Commission 
for an amendment of license for the Gross Reservoir (FERC Project No. 2035) water 
power project. 
   

(2) Project No. 2035 is located in Boulder County, Colorado, on South Boulder Creek at 
Gross Reservoir.   

 
Denver Water is located at 1600 W. 12th Avenue, Denver, Colorado, 80204.  The 
business phone number is (303) 628-6000. 

 

(3) The applicant is a municipal corporation of the State of Colorado and licensee for the 
water power project, designated as Project No. 2035 in the records of the Federal Energy 
Regulatory Commission, issued on the 16th day of March, 2001, and amended on the 1st 
day of October, 2004. 
 

(4) The amendments of license proposed and the reasons why the proposed changes are 
necessary are as follows.   

 
Denver Water proposes to raise Gross Dam in order to increase the storage capacity of 
Gross Reservoir.  The proposed changes are necessary to increase Denver Water’s water 
supply to meet demand and system reliability needs.  The proposed enlargement of Gross 
Reservoir would store water diverted under Denver Water’s existing water rights. 

 
 

(5) The statutory or regulatory requirements of the state in which the project would be 
located that affect the project as proposed with respect to bed and banks and to the 
appropriation, diversion, and use of water for power purposes and the steps which the 
applicant has taken or plans to take to comply with each of laws cited are as follows.  
 
The 2001 license application submitted by Denver Water in 1998 provides that Colorado 
is a prior appropriation state.  Denver Water owns water rights that may be stored and 
released from Gross Reservoir in accordance with state law.  Water delivered to Gross 
Reservoir comes from two different sources: West Slope diversions via the Moffat 
Tunnel and native flows in South Boulder Creek.  The enlarged Gross Reservoir would 
store water diverted under the following existing water rights: 
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a) South Boulder Creek: Denver Water can store up to 113,078 acre-feet of water from 
South Boulder Creek under a decree entered in C.A. 12111, Boulder County District 
Court dated September 28, 1953. 

b) Fraser River Diversion Project: Denver Water can store up to 113,078 acre-feet of 
water in Gross Reservoir from the Fraser River and its tributaries through the Moffat 
Tunnel under decrees entered in C.A. 657, Grand County District Court dated 
November 11, 1937, and April 15, 1946. 

c) Cabin Meadow Creek Collection System: Denver Water transports water through the 
Moffat Tunnel for direct use or storage in its municipal water system, including Gross 
Reservoir, from the tributaries of the Fraser River into the Fraser River diversion 
project at Ranch Creek.  Denver Water diverts from the Cabin Meadow Creek System 
pursuant to an agreement with the City of Englewood and Cyprus Climax Metals 
Company dated August 11, 1995, and under decrees entered in C.A. 657 dated 
November 11, 1937, Case No. W-750-78 dated January 17, 1980, and C.A. 1430 
dated November 7, 1974. 

d) Williams Fork Diversion Project: Denver Water diverts water from the Williams Fork 
River and its tributaries under the decree entered in C.A. 657 dated November 11, 
1937.  Denver Water transports this water for direct use or storage in its municipal 
water system, including Gross Reservoir 

 
The Constitution of Colorado delegates specific authorities to home rule cities.  Denver is 
a home rule city pursuant to Article XX of the Constitution of Colorado.  Article XX 
provides that the City and County of Denver may: “maintain, conduct, and operate water 
works, light plants, [and] power plants ….”  Article X, Section 10.1.5 of the Charter of 
the City and County of Denver specifically authorizes Denver Water to generate and sell 
electric energy. Operation of the hydroelectric project and water supply facility is in 
compliance with Colorado state law and the Charter of the City and County of Denver.  
Denver Water currently holds all necessary water rights to fill the enlarged reservoir, and 
no new conveyance structures or changes to existing conveyance structures are needed. 
 
In addition to this FERC license amendment, Denver Water must acquire a Clean Water 
Act Section 404 Permit from the Corps to discharge dredge or fill material resulting from 
project construction into waters of the United States.  Clean Water Act Section 401 also 
requires that a water quality certification be acquired from the Colorado Department of 
Public Health and Environment (CDPHE).  Denver Water will acquire construction-
related permits from the CDPHE for air quality, stormwater discharge, and other related 
permits.
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EXHIBIT A 
 

PROJECT DESCRIPTION 
 

Description of the Proposed Project and Alternative Proposed Project for Amendment 

Table A-1 Comparison of Gross Dam and Reservoir Features by Alternative provides a 
summary of the proposed changes to Gross Dam and Reservoir that are described in this Exhibit 
A. 

 
Table A-1 

Comparison of Gross Dam and Reservoir Features by Alternative 
 

Gross Dam and Reservoir Features  Existing  Proposed Project 
(with an Environmental 

Pool) 

Alternative 
Proposed 
Project   

Additional Storage Volume (acre-feet)  --  77,000  
(72,000 + 5,000)  

72,000  

Approximate Storage Volume (acre-feet)  42,000  119,000 114,000  
Normal Water Surface Elevation at 
Spillway Crest (feet msl*)  

7,282 ** 7,406 7,400  

Surface Area (acres)  418  842 818  
Dam Raise (feet)  --  131 125  
Dam Height (feet)***  340  471 465  
Dam Crest Length (feet)***  1,050  1,840 1,799  
Dam Raise Volume, including Spillway 
(cubic yards) 

--  930,000 860,000  

Spillway Elevation (feet msl*)  7,282 ** 7,406 7,400  
Auxiliary Spillway  --  Added Added  
Outlet Works  Existing  No change No change 
Inlet Existing No change No change 

* msl –  above mean sea level.  
**  Existing spillway crest includes 2 feet of flashboards. 
*** The approximate dam height and dam crest length in the proposals are based on preliminary design work 

and may change once the final design is approved by the FERC.    
 

(1) The physical composition, dimensions, and general configuration of any dams, 
spillways, penstocks, powerhouses, tailraces, or other structures proposed to be 
included as part of the project. 

The existing hydroelectric project at Gross Reservoir includes the dam, the penstock, and the 
powerhouse.  The existing powerhouse contains two horizontal Francis turbines, two 
synchronous generators, and associated mechanical and electrical equipment.  
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The current FERC license describes the current physical composition, dimensions, and general 
configuration of the dam and other structures appurtenant to the hydroelectric project, and these 
specifications are depicted in the Exhibit F drawings in the current license.  The physical 
composition and dimensions of the existing dam and spillway are also described in Chapter 2, 
Section 2.3.2 Project Components of the Corps’ DEIS.   
 
General preliminary design drawings showing proposed changes to the dam and penstock for 
both the Proposed Project and the Alternative Proposed Project are included in Exhibit F, Sheets 
1 through 6, of this license amendment application.  No existing structures beyond the scope of 
the current license would be affected by the proposed amendment.  All project design drawings 
and supporting reports will be submitted with final design.   
 
Dam 

Proposed Project:  Under the Proposed Project, the dam crest would be raised by approximately 
131 feet to a height of approximately 471 feet.  Based on preliminary design, the length of the 
dam crest would increase by approximately 790 feet to 1,840 feet.  The dam crest length will be 
determined during final design. The raised dam would have the same dam axis, arch radius, crest 
width, and downstream slope as the existing dam.    

Alternative Proposed Project:  Under the Alternative Proposed Project, the dam crest would be 
raised by approximately 125 feet to a height of approximately 465 feet.  Based on preliminary 
design, the length of the dam crest would increase by approximately 749 feet to 1,799 feet.  The 
dam crest length will be determined during final design.  The raised dam would have the same 
dam axis, arch radius, crest width, and downstream slope as the existing dam.  A description of 
the Alternative Proposed Project is also provided in Chapter 2, Section 2.3.2.1 [Project 
Components] Gross Reservoir of the Corps’ DEIS.  

Service Spillway 

Proposed Project:  The existing spillway crest (including 2 feet of flashboards) is at elevation 
7,282 feet above mean sea level (msl) and has a length of 160 feet.  Under the Proposed Project, 
the spillway crest would be raised approximately 124 feet to elevation 7,406 feet msl and would 
be located near the center of the dam or an abutment.   

Alternative Proposed Project:  Under the Alternative Proposed Project, the service spillway 
crest would be raised approximately 118 feet to elevation 7,400 feet msl and would be located 
near the center of the dam or an abutment.  The size and location of an auxiliary spillway, if 
needed, will be determined during final design.   

Auxiliary Spillway 

The size and location of the service spillway will be determined during final design.  For either 
the Proposed Project or the Alternative Proposed Project, an auxiliary spillway may need to be 
constructed to convey flood flows in excess of the service spillway capacity, up to the Probable 
Maximum Flood (PMF).  The auxiliary spillway may be located in a topographic saddle located 
approximately 1 mile south of Gross Dam or on the abutment of Gross Dam (see Exhibit G, 
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Preliminary Project Boundary Map).  In the Corps’ DEIS, the auxiliary spillway in the saddle 
south of Gross Dam is described as a concrete weir structure. 

Inlet and Outlet Works 

Proposed Project:  There would be no change to the existing inlet works.  Prior to final design, 
Denver Water will verify that the existing discharge valves are sufficient for the new hydrostatic 
conditions.   

Alternative Proposed Project:  There would be no change to the existing inlet works.  Prior to 
final design, Denver Water will verify that the existing discharge valves are sufficient for the 
new hydrostatic conditions.   

Penstock and Turbine Equipment 

Proposed Project:  The proposed dam raise under the Proposed Project would require some 
modification of an existing 66-inch-diameter penstock valve vault and, because the generating 
capacity would increase due to the new hydrostatic conditions, would also affect the 
hydroelectric equipment inside the powerhouse.  An existing valve vault on the penstock 
upstream of the two turbines would be modified.  The modifications would include replacing the 
66-inch butterfly valve with a pressure reducing valve (PRV).     

The existing 66-inch-diameter penstock is suitable for the higher pressure conditions that would 
exist after the dam is raised.  However, the turbine equipment was not originally designed for an 
increase in dam height greater than 60 feet.  After final design, Denver Water will evaluate 
modifications to extend the operating range of the turbine equipment for the proposed new 
higher head conditions to determine whether such efficiency improvements would be 
economical.  Refer to item (5), below, for details.  

Alternative Proposed Project:  Same as the Proposed Project. 

(2) The normal maximum surface area and normal maximum water surface elevation 
(mean sea level) [and] gross storage capacity of any impoundments to be included as 
part of the project. 

 
The existing Gross Reservoir stores 41,811 acre-feet of water and has a maximum surface area of 
418 acres at its maximum water surface elevation of 7,282 feet msl (service spillway elevation 
with flashboards). 
 
Proposed Project:  Gross Reservoir would be expanded to approximately 119,000 acre-feet of 
storage and would have a maximum surface area of 842 at its maximum water surface elevation 
of 7,406 feet msl. 

 
Alternative Proposed Project: Gross Reservoir would be expanded to approximately 114,000 
acre-feet of storage and would have a maximum surface area of 818 acres at its maximum water 
surface elevation of 7,400 feet msl. 
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(3) The number, type, and rated capacity of any proposed turbines or generators to be 
included as part of the project. 

 
The two existing horizontal Francis turbines and two synchronous generators have a total rated 
hydraulic capacity of 7,598 kilowatts (kW).  For either the Proposed Project or the Alternative 
Proposed Project, the new rated hydraulic capacity would be 8,100 kW.  Table A-2 Comparison 
of Existing and Proposed Turbines and Generators compares the ratings of the Proposed Project 
and the Alternative Proposed Project with those of the existing project.   

 
Table A-2  

Comparison of Existing and Proposed Turbines and Generators 
 

* kW – kilowatts 

 Existing 
Project 

Proposed 
Project 

Proposed 
Increase 

Alternative 
Proposed 
Project 

Proposed 
Increase 

Number and Type of Unit Two horizontal 
Francis units 

No change None No change None 

Total Generator 
Nameplate Capacity 
(kW*) 

8,100 kW  
(4,050 kW each) 

No change None No change None 

Total Hydraulic Capacity 
(kW*) 

7,598 kW     
(3,799 kW each) 

8,100 kW 
(4,050 kW 

each) 

502 kW 8,100 kW 
(4,050 kW 

each) 

502 kW 

Rated Flow (cfs**) 315 cfs         
(157.5 cfs each) 

No change None No change None 

Rated Head (feet)*** 320 feet 451 feet 131 feet 445 feet 125 feet 

** cfs  – cubic feet per second 
*** The rated head would increase due to the proposed higher elevation of Gross Dam.  

 

(4) The number, length, voltage, and interconnections of any primary transmission 
lines proposed to be included as part of the project. 

Denver Water is proposing no changes to the existing primary transmission lines under either the 
Proposed Project or the Alternative Proposed Project. 

(5) The description of any additional mechanical, electrical, and transmission 
equipment appurtenant to the project. 

Under either the Proposed Project or the Alternative Proposed Project, a PRV would be installed 
where the existing isolation butterfly valve is located in the valve vault on the penstock upstream 
of the inlet piping to the two turbines.  The valve vault would be modified to allow installation of 
the PRV.  The PRV would be either a cone valve or a special type of valve such as a non-
cavitating-type butterfly valve.  Pressure reduction across the PRV would only occur when 
hydraulic conditions are outside the operating range of the turbine units, as could occur at the 
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higher reservoir elevations made possible by raising the dam under either the Proposed Project or 
the Alternative Proposed Project.  The PRV would be used to lower the inlet pressure to the 
turbine units under head conditions that exceed 380 feet of net head.  The expected maximum 
pressure reduction for the PRV is 71 feet of water (28 pounds per square inch [psig]) for the 
Proposed Project and 65 feet of water (also 28 psig) for the Alternative Proposed Project.  
Automatic controls would be designed and installed to regulate the inlet pressure to stay within 
the turbine operating range. 

Denver Water will evaluate modifications of the existing hydroelectric turbine equipment to 
extend the operating range of the turbine equipment at higher operating heads.  The turbine 
equipment manufacturer, Alstom, will be asked to perform an analysis to determine what 
modifications can be made to extend the operating range for the conditions proposed under the 
Proposed Project or the Alternative Proposed Project.  The analysis will include: 

• Thorough analysis of all components to determine the higher stresses due to the 
higher operating head 

• Recommendations for replacing or modifying the components to allow for operation 
at higher heads up to the maximum value 

• Cost estimates for providing the new components 
• A final recommended operating range for the modified units. 

 
A preliminary review indicates that the existing hydroelectric turbine equipment is capable of 
operating at head conditions that somewhat exceed current conditions (320 feet rated head).  The 
manufacturer’s hill chart indicates that the units could possibly operate without modification to 
380 feet of head.  The extent of the turbine modifications and the cost to perform the work will 
not be known until the manufacturer completes the analysis.  For purposes of this license 
amendment application, no turbine modifications are proposed.  The goal would be to increase 
energy production by implementing only the most cost-effective turbine modifications. 

Regardless of what modifications are recommended by Alstom, the generators would have the 
same nameplate rating of 8,100 kW.   

Denver Water has considered the alternative of increasing capacity.  However, a capacity 
increase above the existing nameplate rating would require major modifications to the 
powerhouse and complete replacement of the powerhouse equipment.  The electrical switchyard 
equipment would also have to be modified or replaced.  The cost to increase the capacity of the 
equipment above 8,100 kW would greatly exceed the cost of modifying the turbine equipment as 
described above. 

(6) All lands of the United States, including lands patented subject to the provisions of 
section 24 of the Act, 16 U.S.C. 818, that are enclosed within the project boundary 
described [under Exhibit G], identified and tabulated by legal subdivisions of a 
public land survey, by the best available legal description.  The tabulation must 
show the total acreage of the lands of the United States within the project boundary. 

 
All lands of the United States enclosed within the proposed expansion of the FERC Project 
Boundary under either the Proposed Project or the Alternative Proposed Project are shown in 
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Exhibit G.  Approximately 15 acres of additional undeveloped property and approximately 1.1 
additional acres of U.S. Forest Service land would need to be incorporated into the proposed 
FERC Project Boundary.  Parcels proposed to be included in the FERC Project Boundary, 
including both federal and private lands, are identified by land ownership and tabulated by legal 
subdivision in Table A-3 Land Ownership within Proposed FERC Project Boundary.  The total 
acreage of the lands of the United States within the proposed FERC Project Boundary is 
1,013.30 acres. 
 

Table A-3                                                                                              
Land Ownership within Proposed FERC Project Boundary 

 
National Forest Lands (Roosevelt National Forest) 

Location Acres 
Section 18, T1S, R71W 
S ½ Lot 15 22.78 
S ½ Lot 16 19.23 
S ½, SE ¼, SW ¼ 20.00 
S ½, SW ¼, SE ¼ 20.00 
Section 19, T1S, R71W  
NE ¼ Lot 6 11.34 
N ½, NE ¼, NW ¼ Lot 6 20.00 
SE ¼, NE ¼, NW ¼ Lot 6 10.00 
W ½, E ½ 160.00 
Lot 5 30.94 
Lot 8 31.05 
Lot 9 38.32 
SE ¼, SW ¼ 40.00 
S ½ Lot 10 22.73 
Lot 11 45.16 
Lot 12 23.77 
Lot 13 7.68 
Section 30, T1S, R71W 
Lot 10 15.36 
Lot 11 9.57 
Lot 12 43.52 
Lot 13 24.71 
Lot 14 42.63 
Lot 15 45.63 
Lot 16 42.41 
Lot 17 27.16 
Lot 18 30.38 
Tracts in T1S, R71W 
Tract 63 38.74 
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National Forest Lands (Roosevelt National Forest) 
 

Tract 62 39.13 
Tract 64 38.80 
Location Acres 
Section 24, T1S, R72W 
SE ¼, Lot 8 9.86 
NE ¼ Lot 8* 1.00 
NE ¼ Lot 11 9.93 
Section 25, T1S, R71W 
Lot 7 34.24 
Lot 8 37.23 
U.S. Forest Service Total Acreage 1,013.30 

 
Denver Water Property 

 
Location Acres 
Tracts in T1S, R71W 
Tract 49 42.62 
Ellis Lode Survey No. 18788 39.77 
Resumption Placer Survey No. 480am 47.37 
N ½ Tract 109 40.00 
NW Corner Tract 108 2.87 
N ½ Tract 107 40.00 
Tract 44 133.79 
Tract 47 160.00 
Tract 45 160.00 
Tract 48 80.00 
NE ¼, SW ¼ Section 30* 10.00 
NE ¼, N ½ Tract 109* 2.00 
NE ¼, S ½ Tract 107* 3.00 
N ½ Tract 65* 16.91 
N ¼ Tract 104* 3.27 
W ¼ Tract 103* 16.95 
N ½ Tract 54* 3.00 
Denver Water Property Total Acreage 801.55 
 
TOTAL ACREAGE WITHIN 
PROPOSED FERC PROJECT 
BOUNDARY  

1,814.85 

* Proposed property addition to the existing FERC Project Boundary. 
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EXHIBIT B 
 

PROJECT OPERATION AND RESOURCE 
UTILIZATION 

 
(1) A description of each alternative site considered in selecting the proposed site. 

Alternative sites were considered in the Corps’ NEPA analysis for purposes of locating the water 
supply project through reasonable and practicable alternatives.  These alternatives are described 
in Chapter 2 of the Corps’ DEIS.  Alternative hydropower sites were not considered in the DEIS 
analysis because the purpose and need of the water supply project is specific to meeting Denver 
Water’s water supply needs and because there is an existing hydropower project at the Gross 
Reservoir.  An enlargement of Gross Reservoir, at various sizes, is a component of all five 
alternatives analyzed in the Corps’ DEIS.   

(2) A description of any alternative facility designs, processes, and operations that were 
considered. 

Denver Water recently installed hydropower at Gross Dam pursuant to the 2001 FERC license 
and the 2004 amendment to that license.  Denver Water considered options available to 
modifying the existing hydropower project under this license amendment application and 
determined that significant changes to the hydropower equipment are not cost-effective at this 
time.  Therefore, changes in hydropower equipment analyzed in this license amendment 
application are limited to modifications to existing equipment that could be made to optimize 
power generation.  

Denver Water analyzed whether an increase in capacity above the existing nameplate rating 
would be feasible.  Increasing capacity would entail major modifications and/or complete 
replacement of the powerhouse equipment and the switchyard equipment.  Having recently 
purchased and installed the current hydropower project, an increase in capacity is not 
economically feasible at this time.  After final design, Denver Water will determine whether 
modifications to increase the operating range of the existing turbines would be economical.   

(3) A statement as to whether operation of the power plant will be manual or 
automatic, an estimate of the annual plant factor, and a statement of how the 
project will be operated during adverse, mean, and high water years. 

The power plant will normally be operated in automatic mode but has manual control capability, 
if needed. 

Since the primary purpose of the project is for municipal water supply, the project is operated in 
response to the water demands of Denver Water’s customers.  Power generation is a secondary 
benefit derived from the release of this water through the project turbines,   
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Similar to the current license, the annual plant factor is expected to vary depending on the 
weather, demands on the water supply system, and other operational variables. It is estimated 
that the plant factor may suffer during adverse water years due to the need to store all excess 
water, other than minimum flow releases, in Gross Reservoir.  It is estimated that the plant factor 
would be high during high water years due to additional water being released from Gross 
Reservoir for downstream demands. 

(4) An estimate of the dependable capacity and average annual energy production in 
kilowatt-hours (or mechanical equivalent), supported by the following data:  
 
(i) The minimum, mean, and maximum recorded flows in cubic feet per second of 
the stream or other body of water at the power plant intake or point of diversion, 
with a specification of any adjustments made for evaporation, leakage, minimum 
flow releases (including duration of releases), or other reductions in available flow; 
monthly flow duration curves indicating the period of record and the gauging 
stations used in deriving the curves; and a specification of the critical streamflow 
used to determine the dependable capacity  

 
Because Gross Reservoir is operated to supply water according to downstream water 
consumption demands and power is only produced as a secondary benefit as that water is 
released, Denver Water is not claiming dependable capacity with respect to Gross Reservoir’s 
hydroelectric production.  Therefore, the subject of dependable capacity is not applicable to this 
license amendment application.   

Energy generated under either the Proposed Project or the Alternative Proposed Project is 
expected to vary depending on the weather, demands of the water supply system, and other 
operational variables.  For the existing project, the minimum, mean, and maximum recorded 
flows through the turbines are 50 cubic feet per second (cfs), approximately 125 cfs, and 315 cfs, 
respectively, and these flows would be the same under either the Proposed Project or the 
Alternative Proposed Project. 

Monthly flow duration curves for the Proposed Project and the Alternative Proposed Project, 
indicating the period of record and gauging stations used in deriving the curves, are shown in 
Attachment B-1 Proposed Project Average Monthly Total Outflow from Gross Reservoir and 
Attachment B-2 Alternative Proposed Project Average Monthly Total Outflow from Gross 
Reservoir, respectively.  Attachments B-1 and B-2 show the total amount of water released from 
Gross Reservoir.  When the total amount of water released is between 50 cfs and 315 cfs, all of 
the water is released through the hydroelectric facility.  When the amount of water released is 
less than 50 cfs, it bypasses the turbines and is released through valve house.  Additionally, any 
water in excess of 315 cfs is also released through the valve house. 
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(ii) An area capacity curve showing the gross storage capacity and usable storage 
capacity of the impoundment, with a rule curve showing the proposed operation of 
the impoundment and how the usable storage capacity is to be utilized  
 

Since the primary purpose of the project is for municipal water supply, reservoir levels fluctuate 
in response to the water demands of Denver Water’s customers. Power generation is a secondary 
benefit derived from the release of this water through the project turbines.  Because the project is 
not operated to respond to power demand, either by maximizing power production or by peaking, 
there is no rule curve related to hydroelectric production.  
 
Gross Reservoir typically reaches its lowest point in March or April prior to spring runoff. As 
runoff begins, the reservoir begins to fill and is typically full by mid-July.  Gross Reservoir is 
then kept as full as possible until customer demand exceeds available water supply.  Typically, 
Denver Water begins lowering Gross Reservoir to meet customer water demand in August. The 
reservoir is then drawn down throughout the fall and winter until runoff begins again the 
following spring. 
 
Proposed Project:  The area capacity curve for the Proposed Project is provided in Attachment 
B-3 Proposed Project Area Capacity Curve, and the monthly operating elevation of Gross 
Reservoir under the Proposed Project is illustrated in Attachment B-4 Proposed Project Average 
End of Month Elevation.  The Proposed Project would have an operating range from water 
surface elevation 7,178 feet mean sea level (msl) at minimum pool to 7,406 feet msl at full pool.  
On average, Gross Reservoir would fluctuate between 7,364 feet msl and 7,406 feet msl under 
the Proposed Project.  

Alternative Proposed Project:  The area capacity curve for the Alternative Proposed Project is 
provided in Attachment B-5 Alternative Proposed Project Area Capacity Curve, and the monthly 
operating elevation of Gross Reservoir under the Alternative Proposed Project is illustrated in 
Attachment B-6 Alternative Proposed Project Average End of Month Elevation.  The Alternative 
Proposed Project would have an operating range from water surface elevation 7,178 feet msl to 
7,400 feet msl.  On average, Gross Reservoir would fluctuate between 7,358 feet msl and 7,400 
feet msl under the Alternative Proposed Project.  

(iii) The estimated minimum and maximum hydraulic capacity of the power plant in 
terms of flow and efficiency (cubic feet per second at one-half, full, and best gate) 
and the corresponding generator output in kilowatts 

 
The estimated flow and efficiency at minimum gate, best gate, and maximum gate and the 
corresponding generator output are presented in Table B-1 Power Plant Hydraulic Capacity and 
Generator Output. 
 

Draft FERC License Amendment Application Exhibit B       
Gross Reservoir Hydroelectric Project  Project Operation and Resource Utilization 
FERC Project No. 2035  October 2009   

B-3



Table B-1 
Power Plant Hydraulic Capacity and Generator Output 

 
Gate Flow (cfs*) Turbine Efficiency 

(%) 
Generator Output 

(kW**) 
Minimum Gate 50 74.0 1,141 
Best Gate 275 94.0 8,055 
Maximum Gate 315 92.5 8,100 

* cfs – cubic feet per second.  
**  kW – kilowatts.  

 
(iv) A tailwater rating curve 

 
A tailwater rating curve is not applicable since the water elevation over the tailrace weir is 
always higher than the stream elevation under either the Proposed Project or the Alternative 
Proposed Project. 
 

(v) A curve showing power plant capability versus head and specifying maximum, 
normal, and minimum heads. 

 
Annual energy generated under either the Proposed Project or the Alternative Proposed Project is 
expected to vary depending on the weather, demands of the water supply system, and other 
operational variables.  A series of spreadsheets showing power plant capability versus head and 
specifying maximum, normal, and minimum heads is included as Attachment B-7 Existing and 
Expected Turbine Generator Performance.  The spreadsheets represent three different scenarios 
of expected annual energy generation based on hydrology and on the hydroelectric equipment 
manufacturer’s stated output and efficiency for various flows and heads.  Each scenario includes 
an estimate of the energy (in kilowatt-hours [kWh]) that would be generated in an average 
hydrologic year. 

 
The three scenarios are: 

• Existing Turbine Generator Performance – Existing Conditions 
• Expected Turbine Generator Performance – Proposed Project or Alternative Proposed 

Project with reservoir enlargement but no change to hydropower facilities 
• Expected Turbine Generator Performance – Proposed Project or Alternative 

 Proposed Project with a pressure reducing valve (PRV). 
 

Table B-2 Summary of Annual Energy Production provides a summary of the annual energy 
produced under each scenario. 
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Table B-2 
Summary of Annual Energy Production 

 
Scenario Annual Energy Produced 

(kWh*) 
Comments 

Existing Turbine Generator 
Performance – Existing 
Conditions 

26,656,781 Existing base case. 

Expected Turbine Generator 
Performance – Proposed 
Project or Alternative 
Proposed Project (reservoir 
enlargement but no changes 
to hydropower facilities) 

5,031,330 Annual energy produced 
declines dramatically because 
the turbines can only operate 
at heads less than 380 feet. 

Expected Turbine Generator 
Performance – Proposed 
Project or Alternative 
Proposed Project (with 
PRV**) 

31,061,378 PRV allows turbines to 
operate at the higher  heads 
resulting from increased 
reservoir depth, and annual 
energy production increases. 

*  kWh – kilowatt hours. 
** PRV – pressure reducing valve. 
  

Based on the modeling and as indicated in Table B-2, with the PRV in operation, either the 
Proposed Project or the Alternative Proposed Project would produce approximately  31,061,378 
kWh per year, an increase in annual energy production of 16.5 percent over the existing project.  
This is because the PRV allows the turbines to operate at the higher heads (up to 451 feet) 
resulting from increased reservoir depths with the dam raise.   (Note that, with the PRV in 
operation, the existing generator capacity of 8,100 kW is only exceeded when flows through both 
units total 300 cfs or more, which occurs less than 20 percent of the time.)  Without the PRV, 
annual energy production would decline dramatically from the existing project because the 
turbines could only operate at heads less than 380 feet, which would occur less frequently with 
the increased reservoir depths under the Proposed Project or the Alternative Proposed Project.    
 
The Turbine Performance Envelopes for the Proposed Project and the Alternative Proposed 
Project are indicated on Sheet 2 of Exhibit F.   

(5) A statement of system and regional power needs and the manner in which the power 
generated at the project is to be utilized, including the amount of power to be used 
on-site, if any, supported by the following data: 
 
(i) Load curves and tabular data, if appropriate 
 
Refer to response to item (iii), below. 
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(ii) Details of conservation and rate design programs and their historic and 
projected impacts on system loads 
 
Refer to response to item (iii), below. 
 
(iii) The amount of power to be sold and the identity of proposed purchasers. 
 

Denver Water currently sells the power generated at Gross Reservoir to Xcel Energy under a 
power purchase agreement that expires in 2027.  The maximum capacity of Gross Dam 
generation is limited to 8,100 kW in the power purchase agreement.  All generated power will be 
sold except that needed to supply the powerhouse, existing valve house, and caretakers’ 
residences and facilities, an estimated average load of 146 kW.  The estimated annual amount of 
energy to be sold under the Proposed Project or the Alternative Proposed Project is 
approximately 31 million kWh.  These energy estimates are based on installation of a PRV in the 
penstock and on using the existing turbine equipment without any modifications. 
 

(6) A statement of the applicant’s plans for future development of the project or of any 
other existing or proposed water power project on the affected stream or other body 
of water, indicating the approximate location and estimated installed capacity of the 
proposed developments. 

There are currently no plans for water power projects on South Boulder Creek or any other 
affected body of water.   
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EXHIBIT C 
 

CONSTRUCTION SCHEDULE 
 

(1) The proposed commencement and completion dates of any new construction, 
modification, or repair of major project works. 

The construction schedule is the same for either the Proposed Project or the Alternative Proposed 
Project, with design and construction proposed from 2010 through 2016.  The construction 
schedule is provided in Chapter 2, Section 2.8.1 Schedule and Sequencing and Table 2-16 
Estimated Construction Schedules by Alternative of the Corps’ DEIS. 
   

(2) The proposed commencement date of first commercial operation of each new major 
facility and generating unit. 

The proposed commencement date for commercial operation of either the Proposed Project or 
the Alternative Proposed Project is projected to be in 2017, when the reservoir reaches full 
storage capacity, with an in-service date, when the hydropower facility is operated for the first 
time, of 2018.  The actual date in which the reservoir fills for the first time will depend on two 
factors: 1) the completion date of the project and 2) hydrologic conditions.  It is Denver Water’s 
intent to fill Gross Reservoir to its new proposed capacity as soon as possible.  Denver Water 
does not intend to operate the hydropower facilities during construction.   

 
(3) If any portion of the proposed project consists of previously constructed, unlicensed 

water power structures or facilities, a chronology of original completion dates of 
those structures or facilities . . . .  

 
Not applicable. 
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EXHIBIT D 
 

PROJECT COSTS AND FINANCING 
 

(1) A statement of estimated costs of any new construction, modification, or repair, 
including:  
 
(i) The cost of any land or water rights necessary to the new development 

 
The Proposed Project and Alternative Proposed Project would require the same amount of land 
to be purchased.  Depending upon the final design of the spillway and dam, Denver Water may 
need to acquire approximately 15 acres of private property for either the Proposed Project or the 
Alternative Proposed Project.  Denver Water estimates the cost of land to be between $10,000 
and $20,000 per acre.  
 
The Proposed Project would require that the City of Boulder and/or the City of Lafayette acquire 
a new water right to store water for the Environmental Pool.  The Alternative Proposed Project 
would not require any new water rights. 

 
(ii) The total cost of all major project works 

 
Feasibility-level cost estimating was used for the Corps’ DEIS to develop a capital construction 
cost estimate of $148 million and $140 million for the Proposed Project and the Alternative 
Proposed Project, respectively.  These estimates were used by Denver Water as a starting point 
to develop more in-depth cost estimates of $233 million for the Proposed Project and $225 
million for the Alternative Proposed Project. 
 

(iii) Indirect construction costs such as costs of construction equipment, camps, and 
commissaries 

 
All construction cost have been included in the cost estimates of $233 million and $225 million 
for the Proposed Project and the Alternative Proposed Project, respectively.  It is assumed that 
the workforce will commute daily to Gross Reservoir and that no camp or commissaries will be 
needed.  
 

(iv) Interest during construction 
 

The total interest during construction included in the cost estimates is $37.2 million for the 
Proposed Project and $37.0 million the Alternative Proposed Project.   
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(v) Overhead, construction, legal expenses, and contingencies. 
 
The total overhead costs included in the cost estimates are $16.6 million for the Proposed Project 
and $16.4 million for the Alternative Proposed Project.   

(2) If any portion of the proposed project consists of previously constructed, unlicensed 
water power structures or facilities, a statement of the original cost of these 
structures or facilities . . . . 

 
Not applicable.  Neither the Proposed Project nor the Alternative Proposed Project includes any 
previously constructed, unlicensed water power structures or facilities. 

(3) If the applicant is a licensee applying for a new license, and is not a municipality or 
a state, an estimate of the amount which would be payable if the project were to be 
taken over pursuant to section 14 of the Federal Power Act, 16 U.S.C. 807 . . . . 

 
Not applicable.  The applicant is a municipality. 
 

(4) A statement of the estimated average annual cost of the total project as proposed,  
specifying any projected changes in the costs (life-cycle costs) over the estimated 
financing or licensing period if the applicant takes such charges into account, 
including: 

 

(i)  Cost of capital (equity and debt)  
 

(ii) Local, state, and federal taxes 
  

(iii) Depreciation or amortization 
 

(iv) Operation and maintenance expenses, including interim replacements, 
insurance, administrative and general expenses, and contingencies 

 
(v) The estimated capital cost and estimated annual operation and maintenance 
expense of each proposed environmental measure. 

 
The estimated annual cost of the total project is approximately $11.0 million for the Proposed 
Project and $10.6 million for the Alternative Proposed Project, respectively.  This amount was 
calculated by forecasting the estimated project cash flows (costs and revenues) over a 30-year 
financing period.   A discount rate was then applied to each incremental cash flow to calculate 
the net present value of the project.   The net present value was then divided by a factor of 30 to 
derive the estimated annual project cost over the 30-year financing period.    
 
Key costs and revenues included in the cash flow calculations include construction costs, 
capitalized interest during construction, operations and maintenance expenditures, a sinking fund 
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contribution for depreciation, hydropower revenues from electricity generated by the project, and 
cash receipts from participation fees forecast to be paid by the City of Arvada pursuant to an 
existing contractual agreement.  Because Denver Water is a non-taxable municipal government 
entity, no provision for income taxes was made in the cash flow forecasts. 
 
Cash flows for the Proposed Project and the Alternative Proposed Project are forecast in 2009 
dollars, and no inflation factors have been applied.  Because inflation factors are not applied, the 
discount rate used to calculate the net present value is 2.5 percent for both the Proposed Project 
and the Alternative Proposed Project.  This rate is assumed to represent the natural or “real” rate 
of interest in the underlying economy without additions for inflation or other factors.  Key data 
assumptions and analytical methods used in calculating the annual cost of the Proposed Project 
and the Alternative Proposed Project include the following. 

 
• The 30-year forecasting period is 2010 – 2039.  The period of project design and 

construction is assumed to be 2010 – 2016.  Capitalized project costs incurred prior to 
2009 are also included in the cash flow calculation as a time-zero cash outflow.  The 
project is assumed to reach full storage capacity in 2017, with an in-service date of 
2018.  In order to simplify the calculation, it assumed that the 30-year financing 
period for the project would be 2010 – 2039. 

 
• During the period 2009 – 2017 (the 8 years prior to the 2018 in-service date), the cash 

flow calculation includes cash outflows associated with the design and construction 
of the project.  The cash flow calculation also includes cash inflows from third-party 
participation payments forecast to be made by the City of Arvada equal to 16.67 
percent of total estimated construction cost.  The exact timing of these payments, 
which sum to an estimated $59.0 million, is uncertain, but, for purposes of the 
forecast, they are assumed to be received during the period 2012 – 2016.  
Hydropower revenues of approximately $1 million are included for 2009 based on the 
sale of approximately 26 million kilowatt-hours (kWh) of electricity, but no other 
costs or revenues, including revenues from the sale of electricity, are otherwise 
included in cash flows for the period 2009 – 2017.  The total undiscounted project 
cost is estimated at $364.1 million for the Proposed Project and $353.5 million for the 
Alternative Proposed Project.  These amounts include construction costs expressed in 
2009 dollars, estimated inflation, overhead allocations, and interest during 
construction. 

 
• Beginning in 2018, after the in-service date of the project, the cash flow calculation 

includes cash outflows for on-going operations and maintenance and for depreciation 
sinking fund contributions (80-year useful life).  Also beginning in 2018, cash inflows 
from the sale of electricity generated by the project are included in the cash flow 
forecast.  The amount of energy to be sold under the Proposed Project or the 
Alternative Proposed Project is estimated at approximately 31 million kWh per year 
after installation of a pressure reducing valve (PRV), an increase of approximately 5 
million kWh over current levels of approximately 26 million kWh per year.     
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Table D-1 Summary of Average Annual Estimated Cost summarizes the key components of the 
average annual total cost calculation. 
 

Table D-1 
Summary of Average Annual Estimated Cost 

 
Item Proposed 

Project Cost 
($ in 

thousands) 

Alternative 
Proposed 

Project Cost 
($ in 

thousands) 
   
Construction Cost Through 2008 $10,625 $10,625 
Budgeted Construction Cost 2009 $1,235 $1,235 
Incremental Construction Cost 2010 – 2016 $233,415 $225,415  

Total Construction Cost Before Inflation $245,275 $237,275 
   
Construction Cost Inflation 2010 – 2016 $65,066 $62,836 
Indirect Overhead Allocations $16,570 $16,443 
Interest During Construction $37,233 $36,977  

Total Estimated Construction Cost $364,144 $353,531 
   
Less: Third-Party Participation ($60,703) ($58,934)  

Estimated Construction Costs Net of Third-Party 
Participation 

$303,441 $294,598 

   
Incremental Capital Costs Related to Hydropower and 
Capitalized Maintenance 

$4,641 $4,535 

Estimated O&M Costs $23,016 $23,016 
Less:  Estimated Hydropower Revenue ($28,598) ($28,598) 
Depreciation Sinking Fund $100,139 $97,221  

Net Cash Flows $397,474 $385,606 
   
Discount Rate 2.5% 2.5% 
Net Present Value $328,980 $319,244 
Levelized Cost Over 30-Year Financing Term $10,966 $10,641 
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(5) A statement of the estimated annual value of project power based on a showing of 
the contract price for sale of power or the estimated average annual cost of 
obtaining an equivalent amount of power (capacity and energy) from the lowest cost 
alternative source of power, specifying any projected changes in the costs (life-cycle 
costs) of power from that source over the estimated financing or licensing period if 
the applicant takes such changes into account. 

 
The estimated annual value of project power is based on the Primary General electric purchase 
rate in affect for 2009, as posted by Xcel Energy under Contract 10426A: 
 

 
• 2009 Capacity Payment Rates:

  
$7.33 per kilowatt (kW) (for 8,100-kW capacity)  

for the  8 months October through May 
 $9.01 per kW (for 8,100-kW capacity) for the 4 

months June through September 
• 2009 Energy Payment Rate: $0.02360 per kWh 

 
Based on these 2009 rates, the future annual value of project power for either the Proposed 
Project or the Alternative Proposed Project without escalation is estimated to be $766,908 for 
capacity (8,100 kW) and $731,600 for energy (31million kWh), for a total value of $1,498,508. 
 

(6) A statement describing other electric energy alternatives, such as gas, oil, coal, and 
nuclear-fueled power plants and other conventional and pumped storage 
hydroelectric plants.   

  
No change to license. 
 

(7) A statement and evaluation of the consequences of denial of the license application 
and a brief perspective of what future use would be made of the proposed site if the 
proposed project were not constructed. 

 
The No Action Alternative in the Corps’ DEIS describes the consequences of denial of the 
Corps’ Section 404 Permit.  Since enlargement of the reservoir requires both Corps and FERC 
approval, the denial of this license amendment would have the same consequences.  The No 
Action Alternative is described in Chapter 2 of the DEIS, and its impacts are analyzed in Chapter 
4 of the DEIS.  Without approval from both federal agencies, the hydropower project would 
continue to operate under the current license. 
 

(8) A statement specifying the sources and extent of financing and annual revenues 
available to the applicant to meet the costs identified in [sections] (1) and (4), of this 
[exhibit]. 

 
The total estimated construction cost for the Proposed Project, prior to any payments from third-
party participation, is estimated at approximately $364.1 million.  The estimated payments from 
third-party participation are estimated to be $60.7 million. The total estimated construction cost 
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for the Alternative Proposed Project is estimated to be $353.5 million, with payments of $58.9 
million from third-party participation. 
 
Denver Water has adequate sources of financing and annual revenues to construct and operate 
either the Proposed Project or the Alternative Proposed Project.  Key Denver Water financial 
metrics supporting this assertion are given in Table D-2 Key Denver Water Financial Metrics. 

 
Table D-2 

Key Denver Water Financial Metrics 
 

Revenue Metrics 2008 Actual  
($ in millions) 

Water Sales Revenue $205.9 
Hydropower Revenue $10.3 

Operating Revenues $216.3 
  
Operating Income $44.9 
 

 
System Development Charges $21.5 
Contributions in Aid of Construction $18.5 

Total Capital Contributions $40.0 
  
Increase in Net Assets $71.9 
  
Cash Flow Metrics 2008 Actual  

($ in millions) 
Cash Flow from Operating Activities $76.0 
Cash Flow from Financing Activities ($116.1) 
Cash Flow from Investing Activities $61.5 
Change Increase (Decrease) in Cash $21.5 
  
Ending Cash Balance at December 31, 2008 $186.5 
Forecast Ending Cash  Balance at December 31, 2009 $198.3 
  
Debt Financing Metrics 2008 Actual  

($ in millions) 
Outstanding Long-term Debt $377.8  
Net Fixed Assets $1,506.5 
Debt to Fixed Assets Ratio 25.06% 
Debt Service $49.6 
Debt Service Coverage Ratio 2.48 
Debt Rating as of May 28, 2009  

Moody’s Aa2 
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Standard & Poors AAA 
Fitch AA+ 
  

 
(9) An estimate of the cost to develop the license application. 

 
Denver Water estimates the cost to develop the license amendment application to be 
approximately $300,000.  This does not include any cost associated with developing the Corps’ 
DEIS or any additional studies.  The current cost of the Corps’ DEIS is estimated to be 
approximately $12 million. 
 

(10) The on-peak and off-peak values of project power and the basis for estimating the 
values, for projects which are proposed to operate in a mode other than run-of-
river. 

 
Gross Reservoir will not be operated as a “run-of-river” reservoir because its primary purpose is 
for water supply.  Hydropower is produced as a secondary benefit as the water is released for 
water supply purposes. Consequently, neither the Proposed Project nor the Alternative Proposed 
Project would operate as a peaking facility, and the values of on-peak and off-peak project power 
are not germane to this analysis. 
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EXHIBIT E 
 

ENVIRONMENTAL REPORT 
 

As described in the Introduction to this license amendment application, the Proposed Project is 
the Proposed Action described in the Corps’ DEIS plus additional storage capacity for an 
Environmental Pool, a mitigation measure proposed by Denver Water.  The Alternative Proposed 
Project is the Proposed Action of the DEIS without an Environmental Pool.  The primary 
differences between the Proposed Project and the Alternative Proposed Project are the proposed 
dam heights and the resulting differences in the physical dimensions of an enlarged Gross 
Reservoir, namely total storage volume, normal water surface elevation, surface area, maximum 
and mean depth, and shoreline length (see Table E-1 Comparison of Gross Dam and Reservoir 
Features by Alternative, below for details).  In general, these parameters would be slightly 
greater (5 percent or less) under the Proposed Project than under the Alternative Proposed 
Project.  Therefore, Denver Water believes that the impact analyses for the Proposed Action of 
the DEIS (the Alternative Proposed Project of this license amendment application) reasonably 
represent impacts for both the Proposed Project and the Alternative Proposed Project.  Unless 
otherwise noted, the information provided in this Exhibit E relates to both the Proposed Project 
and Alternative Proposed Project, which are referred to here as the (lowercase) proposed project. 
 
 

(1) General Description of the locale.  The applicant must provide a general description 
of the environment of the proposed project area and its immediate vicinity.  The 
description must include location and general information helpful to an 
understanding of the environmental setting. 

The general location and description of the environment of the Gross Reservoir hydroelectric 
project and its immediate vicinity are the same as provided in the current FERC license. 
Additionally, Chapter 3 of the Corps’ DEIS describes the existing environment of Gross 
Reservoir and is organized by resources at and surrounding Gross Reservoir.  The information 
can be found in Chapter 3, Section 3.5.1.1 [Vegetation] Gross Reservoir, Section 3.6.1.1 
[Riparian and Wetland Areas] Gross Reservoir, Section 3.6.5.5 [Riparian and Wetland Areas] 
South Boulder Creek, Section 3.14.1.1 [Land Use] Gross Reservoir, and Section 3.17.1.1 
[Socioeconomics] Gross Reservoir. 

 
(2) Report on water use and quality.  The report must discuss water quality and flows 

and contain baseline data sufficient to determine the normal and seasonal 
variability, the impacts expected during construction and operation, and any 
mitigative, enhancement, and protective measures proposed by the applicant.  The 
report must include the items listed below. 

Existing water use and water quality associated with Gross Reservoir and South Boulder Creek 
are described in Chapter 3, Section 3.1.1.1 [Surface Water] Gross Reservoir and Section 3.1.5.5 
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[Surface Water] South Boulder Creek of the Corps’ DEIS, respectively.  Potential impacts of the 
project and the seasonal variability expected from construction and operation of the proposed 
project as compared to baseline conditions are discussed in Chapter 4, Section 4.1.1.1 [Surface 
Water] Gross Reservoir and Section 4.1.1.2 [Surface Water] River Segments of the DEIS.  
Denver Water’s proposed mitigation measures and enhancements are provided in the Draft 
Mitigation Plan for the Moffat Collection System Project, which is attached as Appendix M to 
the DEIS.  Mitigation, protection, and enhancement measures proposed by Denver Water are 
also discussed in this Exhibit E.  The Proposed Project, which includes storage capacity for an 
Environmental Pool, encompasses one of the mitigation measures proposed by Denver Water. 

 
(i) A description of existing instream flow uses of streams in the project area that 
would be affected by construction and operation; estimated quantities of water 
discharged from the proposed project for power production; and any existing and 
proposed uses of project waters for irrigation, domestic water supply, industrial, 
and other purposes. 

 
Existing Instream Flow Uses:  Instream flow uses in South Boulder Creek are described in 
Chapter 3, Section 3.1.5.5 [Surface Water] South Boulder Creek of the Corps’ DEIS.  The effects 
of project construction and operation on South Boulder Creek flows are discussed in Chapter 4, 
Section 4.1.1.2 [Surface Water] River Segments of the DEIS. 
 
Estimated Quantities of Flows for Power Production:  The minimum, mean, and maximum 
recorded flows through the turbines for the existing project are 50 cubic feet per second (cfs), 
approximately 125 cfs, and 315 cfs, respectively, and these flows would be the same under either 
the Proposed Project or the Alternative Proposed Project. 
 
Existing and Proposed Uses of Project Waters:  The use of Gross Reservoir for municipal 
drinking water supply remains the same as under the current FERC license.  Denver Water’s 
operation of an enlarged Gross Reservoir would continue under Colorado water rights laws and 
would use Denver Water’s decreed water rights.  Because Denver Water operates the 
hydroelectric project ancillary to water supply releases, the effects of operating Gross Reservoir 
for water supply encompass the effects of operating the hydroelectric project.   Denver Water 
would also operate the hydroelectric project ancillary to environmental releases made from the 
Environmental Pool. 
 
Due to the various components of Denver Water’s raw water collection system (see Chapter 1, 
Section 1.3 Denver Water’s Existing System of the Corps’ DEIS), the amount of water delivered 
from Gross Reservoir would vary depending upon hydrologic conditions, scheduled and 
unscheduled maintenance, and other factors.  In general, Denver Water anticipates that 
approximately 22 percent of the water needed to meet demand would flow through Gross 
Reservoir and then to Ralston Reservoir via the South Boulder Diversion Canal.  By the year 
2030, Denver Water is projecting total system demand to be 379,000 acre-feet per year, and 
Gross Reservoir would help meet approximately 82,500 acre-feet of this demand.     
 

Draft FERC License Amendment Application Exhibit E       
Gross Reservoir Hydroelectric Project  Environmental Report 
FERC Project No. 2035 October 2009   

E-2



Denver Water’s raw water collection system is described in Chapter 1, Section 1.3 Denver 
Water’s Existing System of the DEIS, and the treated water system is explained in Section 1.3.2 
[Denver Water’s Existing System] Treated Water System. 
 

(ii) A description of the seasonal variation of existing water quality for any stream, 
lake, or reservoir that would be affected by the proposed project, including (as 
appropriate) measurements of: significant ions, chlorophyll a, nutrients, specific 
conductance, pH, total dissolved solids, total alkalinity, total hardness, dissolved 
oxygen, bacteria, temperature, suspended sediments, turbidity, and vertical 
illumination. 

 
Existing water quality associated with Gross Reservoir and South Boulder Creek is described in 
Chapter 3, Section 3.1.1.1 [Surface Water] Gross Reservoir and Section 3.1.5.5 [Surface Water] 
South Boulder Creek of the Corps’ DEIS, respectively.   
 

(iii) A description of any existing lake or reservoir and any of the proposed project 
reservoirs including surface area, volume, maximum depth, mean depth, flushing 
rate, shoreline length, substrate classification, and gradient for streams directly 
affected by the proposed project. 

 
Gross Reservoir is described in Chapter 2, Section 2.3.2.1 [Project Components] Gross 
Reservoir and Chapter 3, Section 3.1.1.1 [Surface Water] Gross Reservoir of the Corps’ DEIS.  
Table E-1 Comparison of Gross Dam and Reservoir Features by Alternative provides a summary 
of Gross Reservoir features under the Proposed Project and the Alternative Proposed Project. 
 

Table E-1 
Comparison of Gross Dam and Reservoir Features by Alternative 

 
Gross Dam and Reservoir Features  Existing  Proposed Project 

(with an Environmental 
Pool) 

Alternative 
Proposed 
Project   

Additional Storage Volume (acre-feet)  --  77,000  
(72,000 + 5,000)  

72,000  

Approximate Storage Volume (acre-feet)  42,000  119,000 114,000  
Normal Water Surface Elevation at 
Spillway Crest (feet msl*)  

7,282 ** 7,406 7,400  

Surface Area (acres)  418  842 818  
Maximum Depth (feet)*** 297 421 415 
Mean Depth (feet)*** 261 379 373 
Flushing Rate (times per year) 2.58 1.00 1.04 
Shoreline Length (miles) 11 13.6 13.5 

* msl –  above mean sea level.  
**  Existing spillway crest includes 2 feet of flashboards. 
*** The approximate dam height and dam crest length in the proposals are based on preliminary design work 

and may change once the final design is approved by the FERC.    
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Under existing conditions, Gross Reservoir has a maximum depth of 297 feet (7,282 feet msl 
[normal water surface elevation at spillway crest] less 6,985 feet msl [bottom elevation]) and, in 
an average year, decreases by 36 feet to an average water surface elevation of 7,246 feet msl and 
a mean depth of 261 feet.  Under the Proposed Project, the reservoir would have a maximum 
depth of 421 feet (7,406 feet msl less 6,985 feet msl) and, on average, would decrease by 42 feet 
to an average water surface elevation of 7,364 feet msl and a mean depth of 379 feet.  Under the 
Alternative Proposed Project, the reservoir would have a maximum depth of 415 feet (7,400 feet 
msl less 6,985 feet msl) and, on average, would decrease by 42 feet to an average water surface 
elevation of 7,358 feet msl and a mean depth of 373 feet. 
 
The existing flushing rate of Gross Reservoir is approximately 2.58 times per year (108,597 acre-
feet of inflow per year / 42,000 acre-feet of storage); thus, the average length of time water 
resides in the reservoir (residence time) is approximately 0.39 year.  The Proposed Project would 
decrease the flushing rate to approximately 1.00 (118,732 acre-feet of inflow per year / 119,000 
acre-feet of storage), with a residence time of approximately 1 year.  The Alternative Proposed 
Project would decrease the flushing rate to approximately 1.04 (118,732 acre-feet of inflow per 
year / 114,000 acre-feet of storage), a residence time of approximately 0.96 year.  
 
The length of the existing shoreline at Gross Reservoir is approximately 11 miles at the 
maximum water surface elevation of 7,282 feet (spillway crest elevation including 2 feet of 
flashboards).  The shoreline length would increase to approximately 13.6 miles under the 
Proposed Project or approximately 13.5 miles under the Alternative Proposed Project. 
 
The geology at Gross Reservoir is described in Chapter 3, Section 3.3.1.1 [Geology] Gross 
Reservoir of the DEIS.  The hydrology of South Boulder Creek is described in Chapter 3, 
Section 3.1.5.5 [Surface Water] South Boulder Creek.  Channel dynamics, including stream 
gradient and classification, for South Boulder Creek above and below Gross Reservoir are 
described in Chapter 3, Section 3.1.6.5 [Channel Dynamics] South Boulder Creek. 
  

(iv)  A quantification of the anticipated impacts of the proposed construction and 
operation of the project facilities on water quality and downstream flows, such as 
temperature, turbidity, and nutrients. 

 
Chapter 4 of the Corps’ DEIS discusses the impacts of the proposed project.  Potential changes 
in reservoir evaporation, fluctuation, and water quality of Gross Reservoir are discussed in 
Section 4.1.1.1 [Surface Water] Reservoir Evaporation, Fluctuation, and Quality.  Potential 
changes in stream flows and water quality in South Boulder Creek are discussed in Section 
4.1.1.2 [Surface Water] River Segments. 
 
Gross Reservoir: The expansion of Gross Reservoir is likely to temporarily affect water quality 
during the early years of filling the reservoir by increasing organic matter and total organic 
carbon and possibly decreasing dissolved oxygen.  The increased volume and seasonal 
operations of Gross Reservoir could also result in long-term changes in reservoir turnover and 
thermal stratification due to the increased size.  Increasing the proportion of water in Gross 
Reservoir derived from Moffat Tunnel deliveries may also affect the reservoir’s general water 
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quality.  See Chapter 4, Section 4.1.1.1 [Surface Water] Reservoir Evaporation, Fluctuation, and 
Quality of the DEIS. 
 
South Boulder Creek: Predicted changes in South Boulder Creek stream flows resulting from the 
Moffat Collection System Project are discussed in detail in Chapter 4, Section 4.1.1.2 [Surface 
Water] River Segments of the DEIS.  No water quality impacts are anticipated in South Boulder 
Creek upstream of Gross Reservoir.  Downstream from the reservoir, water quality may be 
temporarily affected during the early years of reservoir filling due to potential changes in 
reservoir water quality.  See Chapter 4, Section 4.1.1.2 [Surface Water] River Segments of the 
DEIS. 
 

(v) A description of measures recommended by federal and state agencies and the 
applicant for the purpose of protecting or improving water quality and stream flows 
during project construction and operation; an explanation of why the applicant has 
rejected any measures recommended by an agency; and a description of the 
applicant’s alternative measures to protect or improve water quality stream flow. 

 
Water Quality at Gross Reservoir:  At this time, no agencies have recommended measures for 
protecting or improving water quality at Gross Reservoir.  Potential water quality impacts should 
be substantially prevented or mitigated by compliance with existing project license articles.  
These articles include Article 401: Erosion Control Plan, Article 405: Rehabilitation and 
Restoration Plan, Article 406: Weed Management Plan, and Article 407: Forest Management 
Plan.  Potential water quality impacts should be further prevented or mitigated by the 
requirement for an erosion and sediment control plan approved by the FERC prior to the start of 
construction.   
 
Chapter 2, Section 2.8.2 Temporary Sediment and Erosion Control of the Corps’ DEIS discusses 
Denver Water’s intention to obtain a Stormwater Discharge Permit for Construction Activities 
from the Colorado Department of Public Health and Environment (CDPHE).  Denver Water will 
also obtain a Section 401 Water Quality Certification from the CDPHE. 
 
South Boulder Creek below Gross Reservoir:  At this time, no agencies have recommended 
measures for improving water quality in South Boulder Creek below Gross Reservoir.  The City 
of Boulder has requested that storage capacity be included in Gross Reservoir for an 
Environmental Pool to enhance flows in South Boulder Creek below Denver Water’s diversion 
structure (the South Boulder Diversion Canal).  Denver Water proposes to include this 
enhancement in its Proposed Project.   
 
During consultation, stakeholders raised concerns about low flows in South Boulder Creek 
below Gross Reservoir.  These low flows occur downstream from Denver Water’s diversion 
structure as a result of other water uses.  During the relicensing of Gross Reservoir in 2001, 
Denver Water committed to not divert native South Boulder Creek water in the winter 
(November through March) if diversions would cause flows downstream from the diversion 
structure to fall below 7 cfs  (Project No. 2035-006 FERC License, page 9, item 1 “The Denver-
Boulder Agreement”). Denver Water will maintain this commitment in a new intergovernmental 
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agreement (IGA) with the cities of Boulder and Lafayette, which would replace the Denver-
Boulder Agreement.   
   
Additionally, under its current FERC license, Denver Water releases a minimum flow of 5 cfs 
into the 200-foot-long reach of South Boulder Creek from the valve house and outlet works 
downstream to the powerhouse during hydropower project operation.  Denver Water will 
maintain this requirement.   
 
Under Article 402: Dissolved Oxygen and Water Temperature Monitoring of South Boulder 
Creek below Hydroelectric Facility of the current FERC license, Denver Water is required to 
monitor dissolved oxygen (DO) levels and water temperatures of South Boulder Creek 
immediately downstream from the project tailrace.  Denver Water commits to continuing this 
monitoring for 3 years after project construction. 
 

(vi)  A description of groundwater in the vicinity of the proposed project, including 
water table and artesian conditions, the hydraulic gradient, the degree to which 
groundwater and surface water are hydraulically connected, aquifers and their use 
as water supply, and the location of springs, wells, artesian flows, and disappearing 
streams; a description of the anticipated impacts on groundwater and measures 
proposed by the applicant and others for the mitigation of impacts on groundwater. 

 
Groundwater in the project area is described in Chapter 3, Section 3.2.1.1 [Groundwater] Gross 
Reservoir and Section 3.2.5.5 [Groundwater] South Boulder Creek of the Corps’ DEIS.  
Potential impacts to groundwater are discussed in Chapter 4, Section 4.2.1.1 [Groundwater] 
Gross Reservoir and Section 4.2.1.2 [Groundwater] River Segments of the DEIS. 
 

(3) Report on fish and wildlife, and botanical resources.  The applicant must provide a 
report that describes the fish, wildlife, and botanical resources within the vicinity of 
the proposed project; expected impacts of the project on those resources; and 
mitigation, enhancement, or protection measures proposed by the applicant.  The 
report must contain: 
 
(i) A description of existing fish, wildlife, and plant communities of the proposed 
project area and its vicinity, including any downstream areas that may be affected 
by the proposed project and the area within the transmission line corridor or right-
of-way.  A map of vegetation types should be included in the description.  For 
species considered important because of commercial or recreational value, the 
information provided should include temporal and spatial distributions and 
densities of such species.  Any fish, wildlife, or plant species proposed or listed as 
threatened or endangered by the U.S. Fish and Wildlife Service or National Marine 
Fisheries Service must be identified. 

 
Existing conditions at Gross Reservoir for fish, wildlife, and botanical resources are described in 
the following sections of Chapter 3 of the Corps’ DEIS. 
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Section 3.5.1.1 – [Vegetation] Gross Reservoir and Figure 3.5-1 Vegetation – Gross 
Reservoir 

Section 3.6.1.1 – [Riparian and Wetland Areas] Gross Reservoir and Figure 3.6-1 
Wetlands – Gross Reservoir 

Section 3.6.5.5 – [Riparian and Wetland Areas] South Boulder Creek and Figure 3.6-1 
Wetlands – Gross Reservoir 

 Section 3.7.1.1 – [Wildlife] Gross Reservoir 
 Section 3.7.5.5 – [Wildlife] South Boulder Creek 

Section 3.8.1.1 – [Special Status Species] Gross Reservoir and Appendix G Biological 
Resources 

Section 3.8.5.5 – [Special Status Species] South Boulder Creek and Appendix G 
Biological Resources 

 Section 3.9.1.1 – [Aquatic Biological Resources] Gross Reservoir 
 Section 3.9.5.5 – [Aquatic Biological Resources] South Boulder Creek 
 
Fish Entrainment:  Fish entrainment at Gross Reservoir is non-existent or negligible under 
existing conditions because of the depth of the inlet works and the nature of habitat for resident 
fish species at that depth.  The inlet works at Gross Reservoir are very deep.  The centerline of 
the intake trashrack screen is approximately 289 feet below the full pool water surface elevation 
as represented by the elevation of the spillway crest.  Fluctuations in water surface elevation 
throughout the year reduce this depth somewhat, but, regardless of the time of year, the inlet 
works are very deep.   
 
Temperature data are not available at the inlet depth of 289 feet, but temperature profiles from 
summer and fall 2009 indicate temperatures from less than 6° C (43 ° F) to less than 9° C (48 ° 
F) at a depth of approximately 180 feet.  The trends in these profiles suggest that temperatures 
would likely be consistently quite low at the intake, probably very near 4° C (39° F) year round.  
Such temperatures which would provide unattractive habitat for resident fish species.  Given 
these cold temperatures and the great depth (and pressure) at the intake, resident fish species in 
Gross Reservoir are unlikely to be distributed as deep in the reservoir water column as the 
location of the inlet works.  Furthermore, evidence of fish entrainment and mortality has not 
historically been observed at the powerhouse outlet.  For these reasons, entrainment was not 
considered an issue of concern when the project was relicensed in 2001. 
 

(ii) A description of the anticipated impacts on fish, wildlife, and botanical resources 
of the proposed construction and operation of project facilities, including possible 
changes in size, distribution, and reproduction of essential populations of these 
resources and any impacts on human utilization of these resources. 

 
Potential impacts to fish, wildlife, and botanical resources at Gross Reservoir and South Boulder 
Creek are discussed in the following sections of Chapter 4 of the Corps’ DEIS. 
 
 Section 4.5.1.1 – [Vegetation] Gross Reservoir 
 Section 4.6.1.1 – [Riparian and Wetland Areas] Gross Reservoir 
 Section 4.6.1.2 – [Riparian and Wetland Areas] River Segments 
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 Section 4.7.1.1 – [Wildlife] Gross Reservoir  
 Section 4.7.1.2 – [Wildlife] River Segments 
 Section 4.8.1.1 – [Special Status Species] Gross Reservoir 
 Section 4.8.1.2 – [Special Status Species] River Segments 
 Section 4.9.1.1 – [Aquatic Biological Resources] Gross Reservoir 
 Section 4.9.1.2 – [Aquatic Biological Resources] River Segments 
 
Fish Entrainment:  Fish entrainment at Gross Reservoir is non-existent or negligible under 
existing conditions because of the depth of the inlet works and the nature of habitat for resident 
fish species at that depth.  See item (3)(i), above. 
 
The Proposed Project would increase the height of the spillway by almost 124 feet, which would 
increase the depth of the intake structure at full pool to approximately 413 feet.  The Alternative 
Proposed Project would increase the height of the spillway by 118 feet, which would increase the 
depth of the intake structure at full pool to approximately 407 feet.  These increases in intake 
depth would further reduce any potential for entrainment from existing conditions.  The depth, 
pressures, and temperatures near the intake, as well as empirical evidence from the operation of 
the existing project, clearly indicate that fish entrainment is highly unlikely and is not a resource 
issue of concern under either the Proposed Project or the Alternative Proposed Project. 
 
Impacts on human utilization of fish, wildlife, and botanical resources are discussed in the 
following sections of Chapter 4 of the DEIS. 
 

Section 4.13.1.1 – [Recreation] Gross Reservoir  
Section 4.13.1.2 – [Recreation] River Segments  
Section 4.15.1.1 – [Visual Resources] Gross Reservoir 

  Section 4.15.1.2 – [Visual Resources] River Segments  
 

(iii) A description of any measures or facilities recommended by state or federal 
agencies for the mitigation of impacts on fish, wildlife, and botanical resources or 
for the protection or enhancement of these resources, the impact on threatened or 
endangered species, and an explanation of why the applicant has determined any 
measure or facilities recommended by an agency are inappropriate, as well as a 
description of alternative measures proposed by the applicant to protect fish, 
wildlife, and botanical resources. 

 
Threatened and Endangered Species: The Corps met with the U.S. Fish and Wildlife Service 
(USFWS) to initiate Section 7 consultation on the likely occurrence of and potential impacts to 
threatened and endangered species in the project area (see Appendix G Biological Resources of 
the Corps’ DEIS).  Two documents were submitted to the USFWS in February 2009: Biological 
Assessment for Moffat Project and Biological Assessment of Moffat Project Depletions and 
Request for Formal Section 7 Consultation for Federally-Listed Species in Nebraska.  The 
USFWS issued a final Biological Opinion, dated July 31, 2009 (see Appendix G Biological 
Resources of the Corps’ DEIS). 
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Wildlife: Denver Water consulted with stakeholders and agencies during the FERC consultation 
process.  Comments regarding potential impacts to elk and other wildlife at Gross Reservoir 
during project construction are addressed in Chapter 4, Section 4.7.1.1 [Wildlife] Gross 
Reservoir of the DEIS. 
 
Botanical Resources/Tree Removal: During the consultation process, many stakeholders 
commented about tree removal that must occur around the shoreline in order to enlarge Gross 
Reservoir.  Denver Water hired a consultant and the Colorado State Forest Service to assess the 
best methods for removing and disposing of trees removed for project construction.  This study 
has been supplemented to include more information about the location of temporary roads and 
helicopter landing sites.   
 
The U.S. Forest Service (USFS) has requested that Denver Water conduct a cruise design, 
approved by a qualified USFS cruiser, to determine the number of trees on USFS lands that 
would be removed for project construction.  Denver Water will conduct this study prior to 
removal of the trees and will work closely with the USFS during this process.  Denver Water’s 
proposed method for removing trees is included as Attachment E-1 Gross Reservoir Tree 
Removal Plan for Pool Enlargement February 2008 and Supplement to Gross Reservoir Tree 
Removal Plan for Pool Enlargement October 2008 to this license amendment application and is 
generally described in Chapter 2, Section 2.3.2.1 [Project Components] Gross Reservoir of the 
DEIS.  Impacts of tree removal at Gross Reservoir are analyzed in Chapter 4, Section 4.5.1.1 
[Vegetation] Gross Reservoir of the DEIS.   
 
Stakeholders also expressed a concern about erosion following the removal of trees.  Following 
reservoir filling, the area where trees are to be removed would be inundated except for the 
shoreline buffer area.  Under Articles 401: Erosion Control Plan and Article 405: Rehabilitation 
and Restoration Plan of the current FERC license, Denver Water developed an Erosion Control 
and Rehabilitation and Restoration Plan.  The existing plan will be amended to incorporate Best 
Management Practices (BMPs) for the tree removal areas during and after logging operations.  In 
addition, under Article 406: Weed Management Plan of the current FERC license, Denver Water 
will conduct a weed survey within the logged area around the reservoir and will control any new 
weed infestation, as needed. 
 
Tree Thinning and Wildfire Management: Many stakeholders expressed interest in Denver 
Water’s conducting tree thinning and other wildfire management activities at Gross Reservoir.  
Under Article 407: Forest Management Plan of the current FERC license, Denver Water 
developed a Forest Management Plan to reduce insect infestation and the danger of wildfire.  
This plan includes prescribed fires within the current FERC Project Boundary and fuel break 
thinning.  The existing plan will be reviewed and revised, as needed, to reflect any new BMPs to 
be implemented within the proposed FERC Project Boundary.  In addition, Denver Water is 
conducting a watershed assessment within the Gross Reservoir watershed to identify other areas 
that require forest treatment to protect Denver Water’s water supply and infrastructure.  The 
watershed assessment process and follow-up development of forest treatments will be developed 
in cooperation with the USFS and other stakeholders in an on-going effort separate from this 
FERC process. 
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Environmental Pool within Gross Reservoir: Local governments and stakeholders have requested 
that additional storage capacity be provided at Gross Reservoir for environmental releases.  
Denver Water is currently exploring an agreement with the City of Boulder and the City 
Lafayette to provide this enhancement.  The dam height increase under the Proposed Project 
would provide 5,000 acre-feet of additional storage capacity to Gross Reservoir (Environmental 
Pool [aka additional environmental storage]) to allow the City of Boulder and/or Lafayette to 
store water for the purpose of maintaining instream flows in South Boulder Creek.  Releases 
from the Environmental Pool would occur during times when the natural flow of South Boulder 
Creek does not meet minimum flow recommendations.  This release of water during low flow 
periods would increase the amount of aquatic habitat in South Boulder Creek below Gross 
Reservoir.  None of Denver Water’s existing or future water supply would be stored in the 
Environmental Pool. 
 
Acreage Compensation: Boulder County has requested that Denver Water compensate for the 
loss of “approximately 400 acres of shoreline, tributary and bank habitat” that would result from 
expansion of Gross Reservoir.  Denver Water anticipates that the lost riparian resources would 
reestablish over time along the shoreline of an expanded Gross Reservoir.  Denver Water will 
determine those areas of an expanded Gross Reservoir that would likely support riparian 
vegetation and will plant native woody riparian vegetation in these areas to speed the 
establishment of riparian vegetation.  To provide supportive hydrology for riparian vegetation, 
these plantings would occur once an expanded Gross Reservoir has filled.  Denver Water will 
prepare a riparian vegetation establishment plan that will: 

• Establish a schedule for the proposed plantings 
• Identify the areas (location and size) for proposed riparian establishment 
• Identify the quantity, size, and species of plant materials 
• Establish success criteria and monitoring requirements. 

 
Existing Measures to Continue to be Implemented and/or Amended under the Proposed Project 
or the Alternative Proposed Project:  
 

Article 401: Erosion Control Plan and Article 405: Rehabilitation and Restoration Plan.  
Will continue to be implemented and will be revised to incorporate BMPs to control 
erosion related to tree removal, dam construction, and other ground-disturbing activities. 
 
Article 402: Dissolved Oxygen and Water Temperature Monitoring of South Boulder 
Creek below Hydroelectric Facility.  Will continue to be implemented for an additional 3 
years after project construction. 
 
Articles 403 and 404: Ramping Rate Compliance.  Will continue to be implemented.  
Denver Water is proposing to add the following language to Article 403: “In maintaining 
the limits on the maximum rate of change, the licensee is allowed a tolerance of plus or 
minus 5 cubic feet per second (cfs) per hour.”  Denver Water is proposing this 5 cfs 
margin for reservoir outflow rate changes to allow for the imprecise and essentially 
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empirical nature of attempting to adjust relatively small amounts of water by means of 
very large valves. 
 
Articles 406 and 408: Weed Management Plan.  Will continue to be implemented and 
will be revised to address new lands to be incorporated into the proposed FERC Project 
Boundary.  Denver Water will conduct a weed survey of the new lands, as well as a 
survey of newly disturbed areas resulting from dam enlargement and shoreline tree 
removal. 
 
Article 407: Forest Management Plan.  Will continue to be implemented and will be 
revised to address shoreline tree removal. 
 
Articles 411 and 412: Participation in the Recovery Programs for the Colorado River 
and Platte River Endangered Species.  Will continue to be implemented and will be 
revised to address additional depletions caused by the Moffat Collection System Project. 

 
(iv) The following materials and information regarding any mitigation measures or 
facilities identified above [that are] proposed for implementation or construction: 
(A) functional design drawings; (B) a description of proposed operations and 
maintenance procedures for any proposed measures or facilities; (C) an 
implementation, construction, and operation schedule for any proposed measures or 
facilities; (D) an estimate of the costs of construction, operation, and maintenance of 
any proposed facilities or implementation of any measures; (E) a statement of the 
sources and amount of financing for mitigation measures or facilities; and (F) a map 
or drawing showing, by the use of shading, cross-hatching, or other symbols, the 
identity and location of any proposed measures or facilities. 

 
Denver Water’s Draft Mitigation Plan for the Moffat Collection System Project is provided in 
Appendix M of the Corps’ DEIS.  The Plan is conceptual and is intended to provide the agencies 
and public with information for review and comment as part of the EIS process.  The Draft 
Mitigation Plan will be revised based on comments received, additional coordination with the 
resource agencies, and direction from the FERC, USFS, and the Corps.  The revised plan will 
include details for implementation and construction of mitigation measures.  
   

(4) Report on historical and archeological resources.  The applicant must provide a 
report that discusses any historical and archaeological resources in the proposed 
project area, the impact of the proposed project on those resources, and the 
avoidance, mitigation, and protection measures proposed by the applicant.  The 
report must contain: 
 
(i) A description of any discovery measures, such as surveys, inventories, and 
limited subsurface testing work recommended by the specified state and federal 
agencies for the purpose of locating, identifying, and assessing the significance of 
historic and archaeological resources that would be affected by construction and 
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operation of the proposed project, together with a statement of the applicant’s 
position regarding the acceptability of the recommendations. 

 
An overview of federal and state agency and Native American consultation on cultural resources 
and the discovery measures used to identify cultural resources is provided in Chapter 3, Section 
3.16.0 [Cultural Resources/Paleontology] Overview of the Corps’ DEIS.  Cultural resource 
inventories at Gross Reservoir are described in Chapter 3, Section 3.16.1.1 [Cultural 
Resources/Paleontology] Gross Reservoir. 
 

(ii)  The results of surveys, inventories, and subsurface testing work recommended 
by the state and federal agencies, together with an explanation by the applicant of 
any variations from the survey, inventory, or testing procedures recommended. 

 
The Corps consulted with the State Historic Preservation Officer (SHPO), the Advisory Council 
on Historic Preservation (ACHP), the FERC, the USFS, various Native American tribes, and the 
Boulder County Historic Preservation Advisory Board (as a Certified Local Government).   See 
response to item (4)(iii), below, for the results of the cultural resources inventories. 
 

(iii) An identification (without providing specific site or property locations) of any 
historic or archaeological site in the proposed project area, with particular emphasis 
on sites or properties either listed in or recommended by the SHPO for inclusion in 
the National Register of Historic Places that would be affected by the construction 
of the proposed project. 

 
Sites recorded at Gross Reservoir, along with their eligibility for listing on the National Register 
of Historic Places (NRHP), are identified in Chapter 3, Section 3.16.1.1 [Cultural 
Resources/Paleontology] Gross Reservoir and in Table 3.16-1 Previously Recorded Sites in the 
Gross Reservoir APE and Table 3.16-2 Newly Recorded Sites in the Gross Reservoir APE of the 
Corps’ DEIS.  Gross Dam and Reservoir, the Resumption Flume, and a Denver and Rio Grande 
Western Railroad tunnel are officially eligible for listing on the NRHP.  Only Gross Dam and 
Reservoir and the Resumption Flume would be affected by either the Proposed Project or the 
Alternative Proposed Project. 
  

(iv) A description of the likely direct and indirect impacts of proposed project 
construction or operation on sites or properties listed in or recommended as eligible 
for the National Register of Historic Places. 

 
The likely direct and indirect impacts to cultural resources at Gross Reservoir are discussed in 
Chapter 4, Section 4.16 Cultural Resources/Paleontology of the Corps’ DEIS. 
 

(v)  A management plan for the avoidance of or mitigation of impacts on historic or 
archaeological sites and resources based upon the recommendations of state and 
federal agencies and containing the applicant’s explanation of variations from those 
recommendations. 
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The SHPO, ACHP, FERC, USFS, Native American tribes, and Denver Water reviewed and 
provided comments to the Corps on a Draft Programmatic Agreement to comply with Section 
106 of the National Historic Preservation Act (NHPA).  The Programmatic Agreement can be 
found in Appendix L Draft Programmatic Agreement of the DEIS. 
 
Mitigation of potential adverse impacts to cultural resources will be determined by the SHPO 
and the Corps during Section 106 consultation.  Treatment plans will be developed in accordance 
with the terms of the Programmatic Agreement.  Possible treatment would be documentation of 
the historic resource per the Colorado SHPO’s standards for site documentation, including 
historic resource documentation of Gross Dam and the Resumption Flume.  
 
The Programmatic Agreement provides procedures to be followed should archaeological 
resources be discovered during construction.   
 

(vi)  The following materials and information regarding the mitigation measures 
described: 

 
(A)  A schedule for implementing the mitigation proposals 

 
Historic resource documentation of Gross Dam and the Resumption Flume would occur prior to 
construction. 
 

(B)  An estimate of the cost of the measures 
 
Based on similar levels of historic site documentation per Historic American Buildings 
Survey/Historic American Engineering Record (HABS/HAER) standards, the estimated cost of 
treatment for both Gross Dam and the Resumption Flume would be approximately $15,000 to 
$20,000. 
 

(C) A statement of the sources and extent of financing 
 
The sources and extent of funding for either the Proposed Project or Alternative Proposed Project 
are described in Exhibit D Project Costs and Financing. 
 

(vii) The applicant must provide five copies of any survey, inventory, or 
subsurface testing reports containing specific site and property information and 
including maps and photographs showing the location and any required alteration 
of historic and archaeological resources in relation to proposed project facilities. 

 
Copies of “Cultural Resources Survey of Gross Reservoir for the Moffat Collection System 
Project EIS, Boulder County, Colorado” (URS Corporation 2006) will be submitted to the FERC 
with the license amendment application.  A description of affected cultural resources is provided 
in items 4(iii) and (iv), above. 
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(5) Report on socio-economic impacts.  The applicant must provide a report which 
identifies and quantifies the impacts of constructing and operating the proposed 
project on employment, populations, housing, personal income, local governmental 
services, local tax revenues, and other factors within the towns and counties in the 
vicinity of the proposed project.  The report must include: 
 
(i) A description of the socio-economic impact area. 

 
The socioeconomic impact area is described in Chapter 3, Section 3.17.1.1 [Socioeconomics] 
Gross Reservoir and Section 3.17.5.2 [Socioeconomics] Boulder County of the Corps’ DEIS.   
 

(ii) A description of employment, population, and personal income trends in the 
impact area. 

 
Descriptions of the impacts to employment, population, and personal income trends in the 
socioeconomic impact area are provided in Chapter 4, Section 4.17.1.1 [Socioeconomics] 
Economic Conditions and Section 4.17.1.2 [Socioeconomics] Demographic Conditions of the 
Corps’ DEIS. 
 

(iii) An evaluation of the impact of any substantial in-migration of people on the 
impact area’s governmental facilities and services, such as police, fire, health and 
educational facilities and programs. 

 
An evaluation of the impact of any in-migration of people on governmental facilities and 
services within the socioeconomic impact area is provided in Chapter 4, Section 4.17.1.6 
[Socioeconomics] Public Facilities and Services of the Corps’ DEIS.  Population changes are not 
expected as a result of the proposed project.  In general, there would be no impacts on public 
facilities and services, including police departments, fire departments, health services, libraries, 
education, water providers, wastewater treatment, and solid waste disposal, although minor, 
temporary impacts on some services might occur during the construction phase.   

(iv)  On-site manpower requirements and payroll during and after project 
construction, including a projection of total on-site employment and construction 
payroll provided by month. 

 
On-site manpower requirements and payroll during construction are discussed in Chapter 4, 
Section 4.17.1.1 [Socioeconomics] Economic Conditions of the Corps’ DEIS.  Construction 
manpower estimates are also addressed in Chapter 2, Section 2.8.6 [Construction Activities for 
All Action Alternatives] Construction Manpower Estimate and Table 2-19 Construction 
Manpower Estimate of the DEIS.  Post-construction activities are described in Chapter 2, Section 
2.8.7 [Construction Activities for All Action Alternatives] Post-Construction Activities for All 
Action Alternatives of the DEIS. 
 

(v) Numbers of project construction personnel who: (A) reside within the area; (B) 
would commute daily to the construction site from places situated outside the 
impact area; and (C) would relocate on a temporary basis within the impact area. 
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The Gross Reservoir construction workforce would come mainly from the Denver Metro Area 
and Boulder County.  Construction workers would generally travel to the construction site each 
day and would not relocate to the Primary Impact Area (PIA). Impacts from construction 
personnel commuting into the area on a temporary basis are discussed in Chapter 4, Section 
4.17.1.1 [Socioeconomics] Economic Conditions, Section 4.17.1.2 [Socioeconomics] 
Demographic Conditions, and Section 4.17.1.5 [Socioeconomics] Fiscal Conditions of Public 
Entities other than Denver Water of the Corps’ DEIS.  A description of commuting worker 
vehicles is provided in Chapter 2, Section 2.8.5 [Construction Activities for All Action 
Alternatives] Construction Traffic and Table 2-18 Estimated One Way Vehicle Trips of the DEIS. 
 

(vi)  A determination of whether the existing supply of available housing within the 
impact area is sufficient to meet the needs of the additional population. 

 
Existing housing availability is described in Chapter 3, Section 3.17.1.1 [Socioeconomics] Gross 
Reservoir of the Corps’ DEIS, and impacts on housing are addressed in Chapter 4, Section 
4.17.1.4 [Socioeconomics] Housing Conditions. 

 
(vii) Numbers and types of residences and business establishments that would be 
displaced by the proposed project, procedures to be utilized to acquire these 
properties, and types and amounts of relocation assistance payments that would be 
paid to the affected property owners and businesses. 

 
As discussed in Chapter 4, Section 4.17.1.2 [Socioeconomics] Demographic Conditions of the 
Corps’ DEIS, no homes would be demolished, inundated, or relocated as a result of enlargement 
of Gross Reservoir.  Therefore, no residents would be required to move out of the project area as 
a result of the proposed project. Additionally, no new residents would be expected to move into 
the project area, and no additional homes would be built in the project area as a result of 
construction activities or operation of the enlarged reservoir. 
 
Likewise, it is not anticipated that any business establishments would be displaced as a result of 
the proposed project.  Temporary, positive benefits to area businesses are discussed in Chapter 4, 
Sections 4.17.1.1 [Socioeconomics] Economic Conditions of the DEIS.   
 
Denver Water would purchase or otherwise acquire the right to occupy private properties within 
the proposed FERC Project Boundary.  Up to 15 acres of undeveloped private property may need 
to be acquired.  The cost of land is estimated to be $10,000 to $20,000 per acre.   
  

(viii) A fiscal impact analysis evaluating the incremental local government 
expenditures in relation to the incremental local government revenues that would 
result from the construction of the proposed project.  Incremental expenditures may 
include, but are not limited to school operating costs, road maintenance and repair, 
public safety, and public utility costs. 
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The fiscal impact analysis evaluating incremental local governmental expenditures and local 
governmental revenues from project construction is provided in Chapter 4, Section 4.17.1.5 
[Socioeconomics] Fiscal Conditions of Public Entities other than Denver Water, Section 4.17.1.6 
[Socioeconomics] Public Facilities and Services, and Section 4.17.1.8 [Socioeconomics] 
Summary of Socioeconomic Impacts of the Proposed Action of the Corps’ DEIS.  

 
(6) Report on geological and soil resources.  The applicant must provide a report on the 

geological and soil resources in the proposed project area and other lands that 
would be directly or indirectly affected by the proposed action and the impacts of 
the proposed project on those resources.  The information required may be 
supplemented with maps showing the location and description of conditions.  The 
report must contain: 
 
(i) A detailed description of geological features, including bedrock lithology, 
stratigraphy, structural features, glacial features, unconsolidated deposits, and 
mineral resources. 

 
Descriptions of the topography, lithology, geologic structures, geologic resources, and geologic 
hazards at Gross Reservoir are provided in Chapter 3, Section 3.3.1.1 [Geology] Gross Reservoir 
of the Corps’ DEIS. 
 

(ii) A detailed description of the soils, including the types, occurrence, physical and 
chemical characteristics, erodability, and potential for mass soil movement. 

 
Descriptions of the soil types, physical characteristics, erodability, and potential for mass soil 
movement at Gross Reservoir are provided in Chapter 3, Section 3.4.1.1 [Soils] Gross Reservoir 
of the Corps’ DEIS. 
 

(iii) A description showing the location of existing and potential geological and soil 
hazards and problems, including earthquakes, faults, seepage, subsidence, solution 
cavities, active and abandoned mines, erosion, and mass soil movement, and an 
identification of any large landslides or potentially unstable soil masses which could 
be aggravated by reservoir fluctuation.   

 
Geological and soil hazards and problems are described in Chapter 3, Section 3.3.1.1 [Geology] 
Gross Reservoir and Section 3.4.1.1 [Soils] Gross Reservoir of the Corps’ DEIS. 
  

(iv)  A description of the anticipated erosion, mass soil movement, and other impacts 
on the geological and soil resources due to construction and operation of the 
proposed project. 

 
The impacts of the proposed project on geology and soils are discussed in Chapter 4, Section 
4.3.1.1 [Geology] Gross Reservoir and Section 4.4.1.1 [Soils] Gross Reservoir of the Corps’ 
DEIS. 
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(v) A description of any proposed measures or facilities for the mitigation of impacts 
to soils. 

 
Article 401: Erosion Control and Article 405:  Rehabilitation and Restoration Plan of the current 
FERC license will continue to be implemented and will be revised to incorporate BMPs to 
control erosion related to tree thinning, dam construction, and other ground-disturbing activities. 
 
Denver Water and its construction contractor will prepare and implement a stormwater 
management plan, including erosion and sediment control, for all construction activities per a 
Stormwater Discharge Permit for Construction Activities from the CDPHE.   

 
(7) Report on recreational resources.  The applicant must prepare a report containing a 

proposed recreation plan describing utilization, design and development of project 
recreational facilities, and public access to the project area.  Development of the 
plan should include consideration of the needs of the physically handicapped.  
Public and private recreational facilities provided by others that would abut the 
project should be noted in the report.  The report must contain: 
 
(i) A description of any areas within or in the vicinity of the proposed project 
boundary that are included in or have been designated for study for inclusion in: 
(A) the National Wild and Scenic Rivers System; (B) the National Trails System; or 
(C) a wilderness area designated under the Wilderness Act. 

 
No areas within or in the vicinity of the proposed FERC Project Boundary are included in or 
have been designated for study for inclusion in the National Wild and Scenic Rivers System or 
the National Trails System.  Likewise, no area within or in the vicinity of the proposed FERC 
Project Boundary has been designated as a wilderness area, recommended for such designation, 
or designated as a wilderness study area.  

 
(ii) A detailed description of existing recreational facilities within the project 
vicinity, the public recreational facilities which are to be provided by the applicant 
at its sole cost or in cooperation with others no later than 3 years from the date of 
first commercial operation of the proposed project, and those recreation facilities 
planned for future development based on anticipated demand.  Copies of 
agreements with cooperating entities are to be appended to the plan.  

 
Descriptions of existing recreation facilities in the project are provided in Chapter 3, Section 
3.13.1.1 [Recreation] Gross Reservoir and Section 3.13.5.5 [Recreation] South Boulder Creek of 
the Corps’ DEIS. 
 
In 2002, Denver Water developed a Recreation Management Plan (RMP) for Gross Reservoir, 
which was approved by the FERC.  The RMP followed the prescribed construction and 
maintenance of recreation facilities, pursuant to the conditions set in the current FERC license.  
Development of the RMP was a collaborative effort with stakeholder and agency input.  
Therefore, Denver Water is proposing to continue to adhere to the types of facilities and level of 
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management desired by the participants under that plan.  The impacts to recreational 
opportunities at Gross Reservoir under the proposed project are discussed in Chapter 4, Section 
4.13 Recreation, Section 4.13.1.1 [Recreation] Gross Reservoir, and Section 4.13.1.2 
[Recreation] River Segments of the DEIS. 
 
Denver Water has engaged consultant services to analyze the relocation of recreation facilities 
prescribed in the current FERC license.  The consultants have developed a plan that 
demonstrates where facilities could be relocated to provide the same recreational opportunities 
that exist at Gross Reservoir under the current FERC license.  The Recreation Relocation Plan is 
provided as Attachment E-2 Gross Reservoir Recreation Relocation Plan.  Denver Water will 
revise the RMP in coordination with the USFS and other stakeholders to reflect relocation areas 
and construction schedules.  Copies of agreements with cooperating entities for development of 
recreation facilities are included in Attachment E-3 IGA and MOU for Management of 
Recreational Activities at Gross Reservoir May 2005. 
 
Denver Water intends to keep certain areas of Gross Reservoir open to limited recreation during 
construction.  However, some areas would need to be closed temporarily during construction for 
public safety.  
 
See also responses to items (7)(iv) and (7)(v), below. 
 

(iii) A provision for a shoreline buffer zone that must be within the project 
boundary, above the normal maximum surface elevation of the project reservoir, 
and of sufficient width to allow public access to project lands and waters and to 
protect the scenic, public recreational, cultural, and other environmental values of 
the reservoir shoreline 

 
Denver Water is proposing a shoreline buffer within the proposed FERC Project Boundary.  The 
Gross Reservoir Tree Removal Plan for Pool Enlargement February 2008 and Supplement to 
Gross Reservoir Tree Removal Plan for Pool Enlargement October 2008 (Attachment E-1) 
proposes removing trees along the perimeter of the reservoir to the 7,410-foot elevation.  This 
would create a publically accessible buffer zone that would allow access to reservoir waters and 
adjacent lands within the proposed FERC Project Boundary.  In certain areas, this buffer zone 
would be used in the development of shoreline trails to replicate those shoreline trails that 
currently exist but would be inundated.  These trails would provide recreational access for 
fishing, wildlife observation, and hiking. 

 
(iv)  Estimates of existing and future recreational use at the project, in daytime and 
overnight visitation (recreation days), with a description of the methodology used in 
developing these data  

   
Use of the day-use only recreation areas on the north, east, and south sides of Gross Reservoir 
are estimated at around 23,000 annual recreational visitor days (RVDs) based on 2006 (22,808 
RVDs) and 2007 (23,465 RVDs) figures.  Overnight camping at Gross Reservoir within the 
current FERC Project Boundary only takes place on Winiger Ridge on the west side of the 
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reservoir.  Based on user surveys supported by use observations, there are approximately 3,000 
overnight visitor days at Winiger Ridge annually. 
   
Because it is Denver Water’s intention to have no net gain in recreational use at Gross Reservoir, 
Denver Water anticipates that these use figures would remain stable under the proposed project. 

 
(v)  A development schedule and cost estimates of construction, operation, and 
maintenance of existing, initial, and future public recreational facilities, including a 
statement of the source and extent of financing for such facilities 

 
Denver Water will be responsible for implementation, construction, management, and 
maintenance of existing, proposed, or relocated recreation facilities at Gross Reservoir.  It is 
anticipated that relocation of recreation facilities would be completed during the final cleanup 
and restoration phases of construction. The proposed construction schedule is described in 
Chapter 4, Section 4.13.1.1 [Recreation] Gross Reservoir of the Corps’ DEIS.   
 
Depending on economic conditions and funding availability, all recreation facilities would be 
installed within 5 to 8 years of issuance of an amended FERC license. The estimated cost of 
construction of the proposed facilities, which is based on relocating existing facilities, is 
$2,160,000.  This figure is based on the actual cost of constructing the existing facilities, with an 
added 10 percent per year increase over 6 years.  If Denver Water determines that recreation 
facilities can be moved rather than reconstructed during the relocation process, the overall cost 
could be less.  Because there would be no net increase in recreation facilities, there would be no 
increase in the cost of maintenance apart from normal cost-of-living increases.  Denver Water 
will fund all recreation facility construction as part of the overall project. 

 
(vi)  A description of any measures or facilities recommended by the agencies 
consulted for the purpose of creating, preserving, or enhancing recreational 
opportunities at the proposed project and for the purpose of ensuring the safety of 
the public in its use of project lands and waters, including an explanation of why the 
applicant has rejected any measures or facilities recommended by an agency  

 
As stated above, Denver Water does not intend to change the current recreational opportunities 
or management of Gross Reservoir under the proposed project.  Similar or enhanced recreational 
opportunities for the handicapped public will be instituted at Gross Reservoir with the relocation 
of recreation facilities. 
 
Comments received during the consultation process pertaining to recommended measures and 
facilities for recreational opportunities and Denver Water’s responses to those comments are 
summarized below. 
 
Trails:  Boulder County would like to establish a trail corridor along the South Boulder 
Diversion Canal.  This area is well outside the proposed FERC Project Boundary.  Denver Water 
is willing to discuss this trail corridor with Boulder County outside the FERC license amendment 
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process.  Denver Water is proposing to construct new trails within the proposed FERC Project 
Boundary to replace trails that would be inundated.  
 
No Net Increase:  Many entities expressed a preference that there be no net increase in dispersed 
or overall recreational opportunities at Gross Reservoir.  Boulder County gave the following 
reasons:  timely emergency response, law enforcement, patrolling of recreation/shoreline/closure 
areas, wildlife needs and habitat protection including possible seasonal or impact mitigation 
closures, and wildfire prevention.  Other entities and stakeholders expressed a preference that 
there be no net increase in the types of recreation, recreation facility locations, parking, seasons 
and hours and that the same types of activities that are currently prohibited remain prohibited.  
Denver Water endorses the “no net increase” approach and supports the conclusions and 
recommendations that arose from the cooperative development of the current RMP. 
 
Water Quality: The City of Louisville suggested that any recreation facilities should be designed 
and located to minimize their impacts upon water quality.  Denver Water will follow all water 
quality regulations and BMPs for recreational development. 
 
Picnic Areas:  One stakeholder expressed concern about potential fire hazards from the grills in 
the picnic areas.  Denver Water will take this suggestion under advisement.  The current 
pedestal-mounted grills were selected as a safer alternative to ground-level grills because they 
have a lid that can be pivoted over coals or embers in windy or other conditions. 
 
Patrol:  It was suggested that Denver Water or Boulder County provide additional rangers and 
extend patrols of the recreation area at Gross Reservoir past 8:00 p.m..  Denver Water will take 
this suggestion under advisement.  Denver Water has not noticed any major issues with the 
current ranger schedule.  The rangers currently stay beyond normal working hours if there are 
immediate issues to address.  The Boulder Sheriff’s Department does provide patrols after hours 
and responds to public calls. 
 
New Types of Recreation:  A stakeholder expressed interest in Denver Water providing for ice 
skating at Gross Reservoir.  Denver Water has considered this new recreational opportunity and 
has decided not to include ice skating at Gross Reservoir because of the unpredictability of ice 
conditions, safety concerns, and a possible need for additional facilities and patrol.  Because of 
its locations in the eastern Colorado foothills, the ice at Gross Reservoir is very susceptible to 
warming, downslope westerly winds that can change ice conditions very quickly, and there are 
occasions when open water can occur even in winter months.  
 
A stakeholder requested that Denver Water open its property at Gross Reservoir to hunting.  
Denver Water would be opposed to the introduction of hunting on Denver Water property at 
Gross Reservoir because the majority of this land is developed for public picnic uses and 
because, in some cases, it borders residential neighborhoods.  Hunting is currently allowed 
within the FERC Project Boundary on USFS property on the west side of the reservoir.  Denver 
Water would consider working with the Colorado Division of Wildlife (CDOW) to make Gross 
Reservoir a State Wildlife Area if the CDOW has funding and is interested in pursuing this 
designation.  The CDOW has not raised this possibility with Denver Water at this time.  

Draft FERC License Amendment Application Exhibit E       
Gross Reservoir Hydroelectric Project  Environmental Report 
FERC Project No. 2035 October 2009   

E-20



Regardless of any potential CDOW State Wildlife Area designation, Denver Water would 
remain opposed to hunting on Denver Water property because of the potential conflict with other 
public uses.  
 
It was also suggested that non-motorized boating, such as kayaks, inner tubes, sailboats, and 
fishing float tubes be allowed at Gross Reservoir.  Kayaks and multi-chambered fishing float 
tubes are currently allowed at Gross Reservoir, and Denver Water does not intend to change the 
current boat restrictions and regulations at Gross Reservoir.  
  
In discussions with emergency services agencies during the development of the RMP, the 
following concerns were raised about hazardous conditions at Gross Reservoir that could impact 
boating.  1) Because the water that fills Gross Reservoir comes from high mountain snow runoff, 
the water temperature is dangerously cold.  2) One of the highest wind speeds in Colorado, over 
120 mph, was recorded at a town near Gross Reservoir.  The reservoir regularly receives 
extremely high sustained winds and higher wind gusts.  3) Because of the location of the 
mountains west of Gross Reservoir, severe thunderstorms, which typically come from the west, 
can approach the reservoir with almost no warning.  These storms regularly produce very high 
wind gusts and downdraft winds, which have unpredictable and changing wind direction as they 
are influenced by the surrounding mountains.  4) Gross Reservoir has many fingers, and, at any 
location, portions of the reservoir would not be visible by patrol and emergency services.   
 
Therefore, it was determined that sail boating at Gross Reservoir represented a high and 
prohibitive safety risk.  Inner-tubes are not permitted because of the dangers noted above and the 
prohibitive risk associated with their deflation potential under adverse conditions.  As noted 
above, multi-chambered fishing float tubes and multi-chambered inflatable kayaks are allowed at 
Gross Reservoir.   
 
Signs:  It was suggested that Denver Water provide fencing marked with private property 
signage below the residential area along the north shore of Gross Reservoir.  Denver Water will 
take this suggestion under advisement.   
 
Fees:  It was suggested that Denver Water charge daily use fees.  Daily use fees were examined 
as part of the development of the current RMP.  It was determined that fee collection would not 
be practical because there are multiple access points and there would be a minimal net return 
from fees collected after accounting for collection costs.  With an expansion of Gross Reservoir, 
Denver Water would take this suggestion under advisement, but it is unlikely that there would be 
a change from the original determination. 

 
(vii) A drawing or drawings, one of which describes the entire project area, 
clearly showing: (A) the location of project lands and the types and number of 
existing recreation facilities and  those proposed for initial development, including 
access roads and trails and facilities for camping, picnicking, swimming, boat 
docking and launching, fishing, and hunting, as well as provisions for sanitation and 
waste disposal; (B) the location of project lands and the type and number of 
recreation facilities planned for future development; (C) the location of all project 
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lands reserved for recreational uses other than those listed above, and (D) the 
project boundary of all areas designated for recreational development, sufficiently 
referenced to the appropriate Exhibit G drawings to show that all lands reserved for 
existing and future public recreational development and the shoreline buffer zone 
are included within the proposed project boundary. 

 
Attachment E-2 Gross Reservoir Recreation Relocation Plan is a concept plan for relocating the 
recreation facilities.  Maps showing the locations of existing recreation facilities and the 
proposed facility relocation sites are included in the Recreation Relocation Plan.   
 
No plans have been developed for the Winiger Ridge area.  Denver Water will generate plans for 
relocating facilities at Winiger Ridge in coordination with the USFS pursuant to a revised RMP.  
All recreation facilities contained in the current FERC license would be relocated per the 
distribution pattern developed by the USFS.   
 

(8) Report on aesthetic resources.  The applicant must provide a report that describes 
the aesthetic resources of the proposed project area, the expected impacts of the 
project on these resources, and the mitigation, enhancement, or protection measures 
proposed.  The report must contain: 
  
(i) A description of the aesthetic character of lands and waters directly and 
indirectly affected by the proposed project facilities.   

 
The existing aesthetic character of lands and waters potentially affected by the proposed project 
is described in the following sections of Chapter 3 of the Corps’ DEIS. 
 

Section 3.10.1.1 – [Transportation] Gross Reservoir 
Section 3.11.2  – [Air Quality] Regional Haze/Visibility/Extinction 
Section 3.12.1.1 – [Noise] Gross Reservoir 
Section 3.14.1.1 – [Land Use] Gross Reservoir  
Section 3.15.1.1 – [Visual Resources] Gross Reservoir 
Section 3.15.5    – [Visual Resources] River Segments 
 
(ii) A description of the anticipated impacts on aesthetic resources from 
construction activity and related equipment and material and the subsequent 
presence of proposed project facilities in the landscape 

 
Impacts to aesthetics related to the enlarged reservoir are discussed in the following sections of 
Chapter 4 of the Corps’ DEIS. 
 

Section 4.10  – [Transportation] and Section 4.10.1 [Transportation] Gross Reservoir 
Section 4.11.1.1 – [Air Quality] Gross Reservoir 
Section 4.12.1  – [Noise] Proposed Action 
Section 4.14.1.1 – [Land Use] Gross Reservoir  
Section 4.15.1.1 – [Visual Resources] Gross Reservoir 
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Section 4.15.1.2 – [Visual Resources] River Segments 
 
(iii) A description of the mitigative measures proposed by the applicant, including 
architectural design, landscaping, and other reasonable treatment to be given 
project works to preserve and enhance aesthetic and related resources during 
construction and operation of project facilities.   

 
In addition to the design criteria identified in Chapter 2, Section 2.3.2.1 [Project Components] 
Gross Reservoir of the Corps’ DEIS, recommended mitigation measures to minimize effects to 
visual resources are discussed in Chapter 4, Section 4.15.7 [Visual Resources] Mitigation and 
Monitoring. 
 
During Initial Consultation, Boulder County, the USFS, and residents around Gross Reservoir 
requested that Denver Water explore options for reducing construction-related traffic.  Denver 
Water conducted a traffic study, which is included as Attachment E-4 Borrow Haul Study 
January 2009 of this license amendment application. Denver Water is still exploring the most 
practical options for reducing construction-related traffic. 
 

(iv)  Maps, drawings and photographs sufficient to provide an understanding of the 
information required under this section.  Maps or drawings may be consolidated 
with other maps or drawings required in this exhibit. 

 
Maps showing the location and nature of measures proposed to ensure public use and aesthetic 
values are included in the Recreation Relocation Plan in Attachment E-2 Gross Reservoir 
Recreation Relocation Plan.  
 

Report on land use. The applicant must provide a report that describes the existing 
uses of the proposed project lands and adjacent property and those land used that 
would occur if the project is constructed.  The report must include: 
 
(i) A description of existing land use in the proposed project area, including 
identification of wetlands, floodlands, prime or unique farmland as designated by 
the Natural Resources Conservation Service of the U.S. Department of Agriculture, 
and lands owned or subject to control by government agencies. 

 
Existing and planned land uses in the project area are described in Chapter 3, Section 3.14.1.1 
[Land Use] Gross Reservoir of the Corps’ DEIS.  Land use is also discussed in the context of 
various resources in many other sections of Chapter 3 of the DEIS.  
 
Land ownership surrounding Gross Reservoir is described in Exhibit G Project Boundary of this 
license amendment application.  The lands abutting the impoundment within the current FERC 
Project Boundary are owned by Denver Water and the USFS.  Boulder County representatives 
encouraged Denver Water to contact the owners of lands adjoining the roads leading to the site, 
as well as contacting those landowners whose properties abut the FERC Project Boundary.  Any 
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of these landowners not on Denver Water’s stakeholder list were added to the list prior to 
releasing this license amendment application for public comment. 
   
Wetlands near Gross Reservoir and South Boulder Creek are identified in Chapter 3, Section 
3.6.1.1 [Riparian and Wetland Areas] Gross Reservoir and Section 3.6.5.5 [Riparian and 
Wetland Areas] South Boulder Creek of the Corps’ DEIS, respectively.  Floodplains along South 
Boulder Creek are identified in Chapter 3, Section 3.1.5.5 [Surface Water] South Boulder Creek 
of the DEIS. 
 
The proposed project would not impact any prime or unique farmland.  See Table F-1 in 
Appendix F Soils within the Project Area of the Corps’ DEIS. 
 

(ii) A description of the proposed land uses within and abutting the project 
boundary that would occur as a result of development and operation of the project. 
 

Potential impacts to land use near Gross Reservoir are discussed in Chapter 4, Section 4.14.1.1 
[Land Use] Gross Reservoir of the Corps’ DEIS.  Approximately 15 acres of undeveloped 
private property would need to be acquired along the southern FERC Project Boundary, and 
approximately 1.1 additional acres of USFS land (woodland) would need to be included within 
the proposed FERC Project Boundary.  Most of these lands would be inundated under either the 
Proposed Project or the Alternative Proposed Project. 
 

(iii) Aerial photographs, maps, drawings, or other graphics sufficient to show the 
location, extent, and nature of the land uses referred to in this section.  

 
Current land ownership around Gross Reservoir is shown on the map provided in Exhibit G 
Project Boundary of this license amendment application. 
 

(9) Alternative locations, designs, and energy sources.  The applicant must provide an 
environmental assessment of the following: 
 
(i) Alternative sites considered in arriving at the selection of the proposed project 
site. 

 
Alternative sites considered in arriving at the Proposed Project are described in Chapter 2, 
Section 2.3.2.1 [Proposed Action – Gross Reservoir Expansion (72,000 (AF)] Project 
Components Gross Reservoir of the Corps’ DEIS.  Additionally, for purposes of the water supply 
project to be permitted by the Corps, Denver Water explored the four other alternatives described 
in Chapter 2, Section 2.4 Alternative 1c – Gross Reservoir Expansion (40,700 AF) / New Leyden 
Gulch Reservoir (31,300 AF), Section 2.5 Alternative 8a – Gross Reservoir Expansion (52,000 
AF) / Reusable Return Flows / Gravel Pit Storage (5,000 AF), Section 2.6 Alternative 10a – 
Gross Reservoir Expansion (52,000 AF) / Reusable Return Flows / Denver Basin Aquifer 
Storage (20,000 AF), and Section 2.7 Alternative 13a –Gross Reservoir Expansion (60,000 AF) / 
Transfer of Agricultural Water Rights / Gravel Pit Storage (3,625 AF) of the DEIS.  Each of 
these alternatives considered a different size for an enlarged Gross Reservoir. 
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(ii) Alternative facility designs, processes, and operations that were considered and 
the reasons for their rejection. 

 
Denver Water considered options for modifying the existing hydropower project and determined 
that significant changes to the hydropower equipment are not cost-effective at this time.  Denver 
Water analyzed increasing generating capacity above the existing nameplate rating, which would 
entail major modifications and/or complete replacement of the powerhouse equipment, and 
determined that an increase in capacity is not economically feasible at this time.   
 
Changes in hydropower equipment analyzed for this license amendment application focused on 
modifications to existing equipment to optimize power generation.  Denver Water evaluated 
increasing hydropower production by modifying the valve vault on the penstock to include a 
pressure reducing valve (PRV).  The analysis determined that a PRV is economically feasible 
because it would increase energy production by allowing the existing hydropower equipment to 
operate at all reservoir surface water elevations.  Without the PRV, energy production would 
decline dramatically from the existing project because the turbines could only operate at heads 
less than 380 feet, which would occur less frequently with the increased reservoir depths under 
either the Proposed Project or the Alternative Proposed Project. 
 

(iii) Alternative electrical energy sources, such as gas, oil, coal, and nuclear-fueled 
power plants, purchased power or diversity exchange, and other conventional and 
pumped-storage hydroelectric plants. 

 
Alternative energy sources are not explored because Gross Reservoir currently generates 
hydroelectric energy. 
 

(iv)  The overall consequences if the license application is denied. 
 
The overall consequences of denial of the Corps’ Section 404 Permit is described by the No 
Action Alternative in the Corps’ DEIS; the No Action Alternative is described and its impacts 
analyzed in Chapter 2 and Chapter 4 of the DEIS, respectively.  Since enlargement of the 
reservoir requires both Corps and FERC approval, denial of this FERC license amendment 
application would have the same consequences described for the No Action Alternative in the 
DEIS.  Without approval from both federal agencies, Denver Water would continue to operate 
Gross Reservoir under its existing FERC license. 
 

(10) List of literature.  Exhibit E must include a list of all publications, reports, 
and other literature which were cited or otherwise utilized in the preparation of any 
part of the environmental report.   

Chapter 7 References of the Corps’ DEIS includes a list of all publications, reports, and other 
literature used in the preparation of the environmental report.  
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CONSULTATION 
 
Attachment E-5 Summary of Consultation contains a summary of the FERC consultation process 
for this license amendment application.   
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EXHIBIT F 
 

GENERAL DESIGN DRAWINGS OF PRINCIPAL 
PROJECT WORKS 

 
Exhibit F provides general design drawings of the principal project works described in Exhibit A 
of this license amendment application, as well as supporting information used as the basis of 
design.  The Exhibit F drawings conform to the specifications of 18 CFR §4.39.  This Exhibit F 
is preliminary in nature. 
 

(1) The drawings must show all major project structures in sufficient detail to provide a 
full understanding of the project, including:  (i) plans (overhead view), (ii) elevations 
(front view), (iii) profiles (side view), and (iv) sections. 

 
General preliminary design drawings for the Proposed Project and the Alternative Proposed 
Project are included in Exhibit F, Sheets 1 through 6, as follows: 
 
 SHEET 1 – Location Map and Sheet Index 
 
 SHEET 2 – Dam Section, Site Plan, and Performance Envelope 
  

SHEET 3 – Hydraulic Piping Plan and Profile  
 
 SHEET 4 – Hydraulic Piping Plan and Profile 
 
 SHEET 5 – Powerhouse Mechanical Equipment Plan 
 
 SHEET 6 – Powerhouse Mechanical Equipment Section. 
 
No existing structures beyond the scope of the current license would be affected by the Proposed 
Project or the Alternative Proposed Project. 
 

(2) The applicant may submit preliminary design drawings with the application.  The 
final Exhibit F may be submitted during or after the license process and must show 
the precise plans and specifications for proposed structures.  If the project is 
licensed on the basis of preliminary design, the applicant must submit a final 
Exhibit F for Commission approval prior to commencement of any construction of 
the project. 

 
This Exhibit F contains preliminary design drawings.  The final Exhibit F, showing precise plans 
and specifications for proposed structures, will be submitted during or after the licensing process 
for Commission approval prior to commencement of any project construction. 
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(3) Supporting design report.  The applicant must furnish, at a minimum, the following 
supporting information to demonstrate that existing and proposed structures are 
safe and adequate to fulfill their stated functions and must submit such information 
in a separate report at the time the application is filed.  The report must include: 

 
(i)  An assessment of the suitability of the site and the reservoir rim stability based 
on geological and subsurface investigations, including investigation of soils and rock 
boring and tests for the evaluation of all foundations and construction materials 
sufficient to determine the location and type of dam structure suitable for the site 
 
(ii) Copies of boring logs, geology reports, and laboratory test reports 
 
(iii) An identification of all borrow area and quarry sites and an estimate of 
required quantities of suitable construction material 
 
(iv) Stability and stress analysis for all major structures and critical abutment slopes 
under all probable loading conditions, including seismic and hydrostatic forces 
induced by water loads up to the Probable Maximum Flood, as appropriate 
 
(v) The bases for determination of seismic loading and the Spillway Design Flood in 
sufficient detail to permit independent staff evaluation. 
 

A separate preliminary supporting design report providing the supporting information listed 
above will be submitted to the FERC with the final license amendment application.  All final 
project design drawings and the final supporting design report will be submitted with the final 
design. 
 

(4) The applicant must submit two copies of the supporting design report described in 
[item (3), above] at the time preliminary and final design drawings are submitted to 
the Commission for review.  If the report contains preliminary drawings, it must be 
designated a “Preliminary Supporting Design Report.” 

 
Two copies of the preliminary supporting design report labeled “Preliminary Supporting Design 
Report” will be submitted to the FERC with the final license amendment application.  Two 
copies of the final supporting design report will be submitted with final design. 
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EXHIBIT G 
 

PROJECT BOUNDARY 
 

Exhibit G provides a map of the project that conforms to the specifications of 18 CFR §4.39 and 
to other requirements for paper maps at 18 CFR §4.41(h).  The project boundary data will also be 
provided in a geo-referenced electronic format, as specified under 18 CFR §4.41(h).  If there is 
any change in the project boundary at any time after the application is filed, a final Exhibit G 
showing the extent of such changes will be submitted within 90 days following completion of 
project construction. 
 
The Exhibit G provides the: 
 

(1) Location of the project and principal features 
 

The Exhibit G map shows the location of the project as a whole with reference to the affected 
stream (South Boulder Creek), a nearby town (Boulder, Colorado), and other permanent features 
such as local roads.  The map also shows the locations and physical interrelationships of the 
principal project works and other features described in Exhibit A of this FERC license 
amendment application.  The use of a large scale for Exhibit G is utilized to portray important 
project and site features. 
 

(2) Project boundary 
 

The Exhibit G map shows a proposed FERC Project Boundary enclosing all project works and 
other features described under Exhibit A that are to be licensed.  The applicant is submitting a 
preliminary FERC Project Boundary because accurate survey information is not yet available.  
The proposed FERC Project Boundary encloses only those lands necessary for operation and 
maintenance of the project and for other project purposes, such as recreation, shoreline control, 
or protection of environmental resources.  Existing residential, commercial, or other structures 
are included within the proposed FERC Project Boundary only to the extent that underlying 
lands are needed for project purposes such as flowage, public recreation, shoreline control, or 
protection of environmental resources. 
 
The proposed FERC Project Boundary around the project impoundment, continuous project 
features, and noncontiguous project work is described on the Exhibit G map according to the 
methods required under 18 CFR §4.41(h)(2).  
 

(3) Federal lands 

The Exhibit G map identifies public lands of the United States, including lands administered by 
the U.S. Forest Service, that are within the proposed FERC Project Boundary and shows the 
boundaries of those federal lands.  Public lands are identified on the Exhibit G map according to 
the requirements of 18 CFR §4.41(h)(3).  The proposed FERC Project Boundary would 
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encompass approximately 1.1 acres of additional federal lands not included in the current FERC 
Project Boundary. 

 
(4) Non-federal lands 

The proposed FERC Project Boundary would encompass additional non-federal lands not 
included in the current FERC Project Boundary.  Approximately 15 acres of undeveloped private 
property would need to be acquired along the southern FERC Project Boundary.  Denver Water 
plans to purchase or otherwise acquire the rights to occupy these non-federal lands.  The Exhibit 
G map identifies non-federal lands 1) owned in fee by the applicant and lands that the applicant 
plans to acquire in fee and 2) lands over which the applicant has acquired or plans to acquire 
rights to occupancy and use other than fee title, including rights acquired or to be acquired by 
easements or lease. 
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Attachment B-7
EXISTING AND EXPECTED TURBINE GENERATOR PERFORMANCE

Gross Reservoir Hydroelectric Project

FERC Project No. 2035

EXISTING TURBINE GENERATOR PERFORMANCE - EXISTING CONDITIONS

(15 years @ 5% Discount Rate)

Indicates Turbine Operation is   

is out of design range  Energy Rate = 0.0483 $ / kWh Average Annual Energy = kWh/year

26 47 68 89 110 131

5 25 50 75 100 125

Net Head
Duration    

% Duration Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 
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Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

330 2.10% 184 0.00% 0.00% 0 $0 2.33% 204 50.00% 95.00% 331 $3,263 2.01% 176 76.00% 96.00% 1018 $8,661 0.41% 36 86.00% 96.00% 1727 $2,999 2.50% 219 90.80% 97.00% 2457 $26,007 1.91% 167 94.00% 97.00% 3180 $25,712

320 4.56% 400 0.00% 0.00% 0 $0 4.56% 400 47.00% 95.00% 302 $5,833 0.05% 4 76.00% 96.00% 987 $209 0.05% 4 86.50% 96.00% 1685 $357 2.01% 176 89.80% 97.00% 2356 $20,053 1.55% 136 94.00% 97.00% 3083 $20,234

310 0.46% 40 0.00% 0.00% 0 $0 1.32% 116 47.00% 95.00% 293 $1,639 0.98% 86 76.00% 96.00% 956 $3,967 0.72% 63 86.00% 96.00% 1623 $4,947 2.28% 200 91.20% 97.00% 2318 $22,379 2.09% 183 94.00% 97.00% 2987 $26,430

300 0.00% 0 0.00% 0.00% 0 $0 0.46% 40 45.00% 95.00% 271 $524 0.05% 4 75.00% 96.00% 913 $193 0.09% 8 86.00% 96.00% 1570 $598 1.28% 112 91.25% 97.00% 2245 $12,165 0.73% 64 94.00% 97.00% 2890 $8,934

290 3.97% 348 0.00% 0.00% 0 $0 1.41% 124 45.00% 95.00% 262 $1,569 0.82% 72 75.50% 96.00% 888 $3,085 0.14% 12 86.00% 96.00% 1518 $900 2.19% 192 91.20% 97.00% 2169 $20,109 1.05% 92 94.00% 97.00% 2794 $12,422

280 1.09% 96 0.00% 0.00% 0 $0 1.60% 140 45.00% 95.00% 253 $1,710 0.83% 73 76.50% 96.00% 869 $3,054 0.82% 72 86.00% 96.00% 1466 $5,088 0.32% 28 91.00% 97.00% 2089 $2,831 1.28% 112 93.60% 97.00% 2686 $14,558

265 2.60% 228 0.00% 0.00% 0 $0 1.05% 92 40.00% 95.00% 213 $945 0.05% 4 75.50% 96.00% 812 $172 0.09% 8 86.00% 96.00% 1387 $529 0.69% 60 90.50% 97.00% 1967 $5,745 0.32% 28 92.50% 97.00% 2513 $3,404

250 0.00% 0 0.00% 0.00% 0 $0 0.36% 32 40.00% 95.00% 201 $310 0.27% 24 75.00% 96.00% 761 $870 0.00% 0 85.00% 96.00% 1293 $0 0.91% 80 89.50% 97.00% 1835 $7,069 0.55% 48 91.00% 97.00% 2332 $5,430

235 0.00% 0 0.00% 0.00% 0 $0 0.09% 8 35.00% 95.00% 165 $64 0.73% 64 75.00% 96.00% 715 $2,210 0.05% 4 84.00% 96.00% 1201 $254 0.50% 44 88.00% 97.00% 1696 $3,590 0.41% 36 88.50% 97.00% 2132 $3,701

220 0.00% 0 0.00% 0.00% 0 $0 0.00% 0 30.00% 95.00% 133 $0 0.00% 0 68.50% 96.00% 611 $0 0.00% 0 81.50% 96.00% 1091 $0 0.14% 12 85.80% 97.00% 1548 $917 0.14% 12 85.00% 97.00% 1917 $1,136

TOTALS: 14.78% $0 13.18% $15,857 5.79% $22,421 2.37% $15,671 12.82% $120,867 10.03% $121,962

% of Total $ = 0.00% % of Total $ = 1.23% % of Total $ = 1.74% % of Total $ = 1.22% % of Total $ = 9.39% % of Total $ = 9.47%

152 173 194 215 236

150 175 200 225 250

Net Head
Duration    

% Duration Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

330 0.59% 52 92.75% 97.00% 3765 $9,404 0.99% 87 88.80% 97.00% 4205 $17,626 2.86% 251 90.80% 97.00% 4914 $59,505 1.32% 116 92.75% 97.00% 5647 $31,560 0.95% 83 94.00% 97.00% 6359 $25,578

320 1.14% 100 92.40% 97.00% 3637 $17,554 0.09% 8 89.00% 97.00% 4087 $1,557 0.96% 84 89.80% 97.00% 4713 $19,155 0.63% 55 92.75% 97.00% 5476 $14,606 0.59% 52 94.00% 97.00% 6166 $15,404

310 1.41% 124 92.00% 97.00% 3508 $20,942 0.37% 32 88.80% 97.00% 3950 $6,188 0.41% 36 91.20% 97.00% 4637 $8,049 0.41% 36 92.75% 97.00% 5305 $9,209 0.09% 8 94.00% 97.00% 5974 $2,276

300 1.54% 135 91.50% 97.00% 3376 $22,015 0.64% 56 89.00% 97.00% 3831 $10,382 0.10% 9 91.25% 97.00% 4489 $1,901 0.32% 28 92.75% 97.00% 5134 $6,955 0.05% 4 94.00% 97.00% 5781 $1,224

290 1.28% 112 90.50% 97.00% 3228 $17,495 0.14% 12 89.00% 97.00% 3704 $2,195 0.00% 0 91.20% 97.00% 4337 $0 0.19% 17 92.75% 97.00% 4963 $3,992 0.14% 12 94.00% 97.00% 5588 $3,312

280 1.46% 128 89.50% 97.00% 3082 $19,054 0.09% 8 88.50% 97.00% 3556 $1,355 0.00% 0 91.00% 97.00% 4179 $0 0.05% 4 92.25% 97.00% 4766 $1,009 0.05% 4 93.60% 97.00% 5373 $1,137

265 0.64% 56 87.50% 97.00% 2852 $7,728 0.32% 28 89.00% 97.00% 3384 $4,585 0.00% 0 90.50% 97.00% 3933 $0 0.00% 0 91.75% 97.00% 4486 $0 0.00% 0 92.50% 97.00% 5025 $0

250 0.05% 4 85.00% 97.00% 2614 $553 0.00% 0 87.50% 97.00% 3139 $0 0.00% 0 89.50% 97.00% 3669 $0 0.00% 0 91.00% 97.00% 4197 $0 0.00% 0 91.00% 97.00% 4664 $0

235 0.14% 12 80.00% 97.00% 2312 $1,371 0.23% 20 86.30% 97.00% 2910 $2,834 0.18% 16 88.00% 97.00% 3391 $2,585 0.32% 28 89.20% 97.00% 3867 $5,240 0.09% 8 88.50% 97.00% 4263 $1,625

220 0.05% 4 78.00% 97.00% 2111 $447 0.32% 28 83.80% 97.00% 2646 $3,584 0.05% 4 85.80% 97.00% 3096 $655 0.00% 0 86.70% 97.00% 3519 $0 0.05% 4 85.00% 97.00% 3833 $812

TOTALS: 8.30% $116,563 3.19% $50,308 4.56% $91,850 3.24% $72,572 2.01% $51,368

% of Total $ = 9.05% % of Total $ = 3.91% % of Total $ = 7.13% % of Total $ = 5.64% % of Total $ = 3.99%

257 278 299 #REF! #REF!

275 300 315

Net Head
Duration    

% Duration Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

330 1.08% 95 94.00% 97.00% 6995 $31,986 3.04% 266 92.75% 97.00% 7529 $96,913 8.60% 753 91.80% 97.00% 7825 $284,590

320 0.27% 24 94.00% 97.00% 6783 $7,754 0.19% 17 92.40% 97.00% 7274 $5,851 0.95% 83 91.75% 97.00% 7584 $30,402

310 0.05% 4 93.75% 97.00% 6554 $1,387 0.55% 48 92.00% 97.00% 7016 $16,338 0.50% 44 90.80% 97.00% 7271 $15,451

300 0.10% 9 93.70% 97.00% 6339 $2,684 0.09% 8 91.50% 97.00% 6753 $2,573 0.55% 48 90.20% 97.00% 6990 $16,205

290 0.18% 16 93.25% 97.00% 6098 $4,647 0.23% 20 90.50% 97.00% 6456 $6,287 1.02% 89 88.50% 97.00% 6629 $28,497

280 0.05% 4 92.75% 97.00% 5856 $1,240 0.05% 4 89.50% 97.00% 6165 $1,305 0.54% 47 87.50% 97.00% 6328 $14,366

265 0.09% 8 90.00% 97.00% 5378 $2,049 0.14% 12 87.50% 97.00% 5704 $3,381 0.76% 67 85.00% 97.00% 5818 $18,828

250 0.00% 0 87.50% 97.00% 4933 $0 0.05% 4 85.00% 97.00% 5227 $1,107 0.37% 32 80.00% 97.00% 5166 $7,984

235 0.00% 0 84.90% 97.00% 4499 $0 0.14% 12 80.00% 97.00% 4625 $2,741 0.18% 16 75.00% 97.00% 4552 $3,518

220 0.00% 0 78.00% 97.00% 3870 $0 0.00% 0 78.00% 97.00% 4221 $0 0.00% 0 70.00% 97.00% 3978 $0

TOTALS: 1.82% $51,748 4.48% $136,496 13.46% $419,841

% of Total $ = 4.02% % of Total $ = 10.60% % of Total $ = 32.61%

Average Turbine Flow 

Rate

Average Annual 

Revenue =

Total Present Worth 

Revenue =1,287,523$               13,364,484$             

26,656,781
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Attachment B-7
EXISTING AND EXPECTED TRUBINE GENERATOR PERFORMANCE

Gross Reservoir Hydroelectric Project

FERC Project No. 2035

EXPECTED TURBINE GENERATOR PERFORMANCE - PROPOSED PROJECTS AND ALTERNATIVE PROPOSED PROJECT WITHOUT A PRESSURE REDUCTION VALVE (PRV)
No Modifications to Turbines or Penstock PRV

(15 years @ 5% Discount Rate)

Indicates Turbine Operation is   

is out of design range  Energy Rate = 0.0483 $ / kWh Average Annual Energy = kWh/year

26 47 68 89 110 131

5 25 50 75 100 125

Net Head
Duration    %

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

430 2.10% 184 0.00% 0.00% 0 $0 2.33% 204 0.00% 0.00% 0 $0 2.01% 176 0.00% 0.00% 0 $0 0.41% 36 0.00% 0.00% 0 $0 2.50% 219 0.00% 0.00% 0 $0 1.91% 167 0.00% 0.00% 0 $0

420 4.56% 400 0.00% 0.00% 0 $0 4.56% 400 0.00% 0.00% 0 $0 0.05% 4 0.00% 0.00% 0 $0 0.05% 4 0.00% 0.00% 0 $0 2.01% 176 0.00% 0.00% 0 $0 1.55% 136 0.00% 0.00% 0 $0

410 0.46% 40 0.00% 0.00% 0 $0 1.32% 116 0.00% 0.00% 0 $0 0.98% 86 0.00% 0.00% 0 $0 0.72% 63 0.00% 0.00% 0 $0 2.28% 200 0.00% 0.00% 0 $0 2.09% 183 0.00% 0.00% 0 $0

400 0.00% 0 0.00% 0.00% 0 $0 0.46% 40 0.00% 0.00% 0 $0 0.05% 4 0.00% 0.00% 0 $0 0.09% 8 0.00% 0.00% 0 $0 1.28% 112 0.00% 0.00% 0 $0 0.73% 64 0.00% 0.00% 0 $0

390 3.97% 348 0.00% 0.00% 0 $0 1.41% 124 0.00% 0.00% 0 $0 0.82% 72 0.00% 0.00% 0 $0 0.14% 12 0.00% 0.00% 0 $0 2.19% 192 0.00% 0.00% 0 $0 1.05% 92 0.00% 0.00% 0 $0

380 1.09% 96 0.00% 0.00% 0 $0 1.60% 140 0.00% 0.00% 0 $0 0.83% 73 74.00% 96.00% 1141 $4,010 0.82% 72 85.00% 96.00% 1966 $6,826 0.32% 28 90.20% 97.00% 2811 $3,808 1.28% 112 93.50% 97.00% 3642 $19,737

365 2.60% 228 0.00% 0.00% 0 $0 1.05% 92 0.00% 0.00% 0 $0 0.05% 4 75.00% 96.00% 1111 $235 0.09% 8 85.50% 96.00% 1899 $724 0.69% 60 90.50% 97.00% 2709 $7,913 0.32% 28 94.00% 97.00% 3517 $4,765

350 0.00% 0 0.00% 0.00% 0 $0 0.36% 32 0.00% 0.00% 0 $0 0.27% 24 76.00% 96.00% 1079 $1,234 0.00% 0 86.00% 96.00% 1832 $0 0.91% 80 90.80% 97.00% 2606 $10,040 0.55% 48 94.00% 97.00% 3372 $7,853

335 0.00% 0 0.00% 0.00% 0 $0 0.09% 8 0.00% 0.00% 0 $0 0.73% 64 77.00% 96.00% 1047 $3,235 0.05% 4 86.00% 96.00% 1754 $371 0.50% 44 91.00% 97.00% 2500 $5,292 0.41% 36 94.00% 97.00% 3228 $5,603

320 0.00% 0 0.00% 0.00% 0 $0 0.00% 0 45.00% 96.00% 292 $0 0.00% 0 77.50% 96.00% 1006 $0 0.00% 0 86.00% 96.00% 1675 $0 0.14% 12 91.00% 97.00% 2388 $1,415 0.14% 12 94.00% 97.00% 3083 $1,828

TOTALS: 14.78% $0 13.18% $0 5.79% $8,714 2.37% $7,921 12.82% $28,469 10.03% $39,785

% of Total $ = 0.00% % of Total $ = 0.00% % of Total $ = 3.59% % of Total $ = 3.26% % of Total $ = 11.71% % of Total $ = 16.37%

152 173 194 215 236

150 175 200 225 250

Net Head
Duration    %

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

430 0.59% 52 0.00% 0.00% 0 $0 0.99% 87 0.00% 0.00% 0 $0 2.86% 251 0.00% 0.00% 0 $0 1.32% 116 0.00% 0.00% 0 $0 0.95% 83 0.00% 0.00% 0 $0

420 1.14% 100 0.00% 0.00% 0 $0 0.09% 8 0.00% 0.00% 0 $0 0.96% 84 0.00% 0.00% 0 $0 0.63% 55 0.00% 0.00% 0 $0 0.59% 52 0.00% 0.00% 0 $0

410 1.41% 124 0.00% 0.00% 0 $0 0.37% 32 0.00% 0.00% 0 $0 0.41% 36 0.00% 0.00% 0 $0 0.41% 36 0.00% 0.00% 0 $0 0.09% 8 0.00% 0.00% 0 $0

400 1.54% 135 0.00% 0.00% 0 $0 0.64% 56 0.00% 0.00% 0 $0 0.10% 9 0.00% 0.00% 0 $0 0.32% 28 0.00% 0.00% 0 $0 0.05% 4 0.00% 0.00% 0 $0

390 1.28% 112 0.00% 0.00% 0 $0 0.14% 12 0.00% 0.00% 0 $0 0.00% 0 0.00% 0.00% 0 $0 0.19% 17 0.00% 0.00% 0 $0 0.14% 12 0.00% 0.00% 0 $0

380 1.46% 128 93.00% 97.00% 4347 $26,870 0.09% 8 0.00% 0.00% 0 $0 0.00% 0 90.20% 97.00% 5621 $0 0.05% 4 92.00% 97.00% 6450 $1,365 0.05% 4 93.50% 97.00% 7284 $1,542

365 0.64% 56 93.00% 97.00% 4175 $11,314 0.32% 28 90.50% 97.00% 4740 $6,422 0.00% 0 90.50% 97.00% 5417 $0 0.00% 0 92.50% 97.00% 6229 $0 0.00% 0 94.00% 97.00% 7033 $0

350 0.05% 4 92.75% 97.00% 3993 $845 0.00% 0 90.00% 97.00% 4520 $0 0.00% 0 90.80% 97.00% 5212 $0 0.00% 0 92.75% 97.00% 5989 $0 0.00% 0 94.00% 97.00% 6744 $0

335 0.14% 12 92.75% 97.00% 3822 $2,265 0.23% 20 89.50% 97.00% 4302 $4,190 0.18% 16 91.00% 97.00% 4999 $3,810 0.32% 28 92.80% 97.00% 5736 $7,771 0.09% 8 94.00% 97.00% 6455 $2,460

320 0.05% 4 92.50% 97.00% 3641 $771 0.32% 28 89.00% 97.00% 4087 $5,537 0.05% 4 91.00% 97.00% 4776 $1,011 0.00% 0 92.50% 97.00% 5461 $0 0.05% 4 94.00% 97.00% 6166 $1,305

TOTALS: 8.30% $42,065 3.19% $16,149 4.56% $4,821 3.24% $9,137 2.01% $5,307

% of Total $ = 17.31% % of Total $ = 6.65% % of Total $ = 1.98% % of Total $ = 3.76% % of Total $ = 2.18%

257 278 299 #REF! #REF!

275 300 315

Net Head
Duration    %

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

430 1.08% 95 0.00% 0.00% 0 $0 3.04% 266 0.00% 0.00% 0 $0 8.60% 753 0.00% 0.00% 0 $0 Generator limit = 8100 kW

420 0.27% 24 0.00% 0.00% 0 $0 0.19% 17 0.00% 0.00% 0 $0 0.95% 83 0.00% 0.00% 0 $0

410 0.05% 4 0.00% 0.00% 0 $0 0.55% 48 0.00% 0.00% 0 $0 0.50% 44 0.00% 0.00% 0 $0

400 0.10% 9 0.00% 0.00% 0 $0 0.09% 8 0.00% 0.00% 0 $0 0.55% 48 0.00% 0.00% 0 $0

390 0.18% 16 0.00% 0.00% 0 $0 0.23% 20 0.00% 0.00% 0 $0 1.02% 89 0.00% 0.00% 0 $0

380 0.05% 4 94.00% 97.00% 8055 $1,705 0.05% 4 93.00% 97.00% 8100 $1,715 0.54% 47 92.50% 97.00% 8100 $18,388

365 0.09% 8 94.00% 97.00% 7737 $2,948 0.14% 12 92.75% 97.00% 8100 $4,801 0.76% 67 92.50% 97.00% 8100 $26,212

350 0.00% 0 94.00% 97.00% 7419 $0 0.05% 4 92.75% 97.00% 7986 $1,691 0.37% 32 92.00% 97.00% 8100 $12,519

335 0.00% 0 93.50% 97.00% 7063 $0 0.14% 12 92.75% 97.00% 7643 $4,531 0.18% 16 91.75% 97.00% 7939 $6,135

320 0.00% 0 94.00% 97.00% 6783 $0 0.00% 0 93.00% 97.00% 7321 $0 0.00% 0 91.50% 97.00% 7563 $0

TOTALS: 1.82% $4,653 4.48% $12,737 13.46% $63,255

% of Total $ = 1.91% % of Total $ = 5.24% % of Total $ = 26.03%

Average Turbine Flow Rate

Average Annual 

Revenue =

Total Present Worth 

Revenue =243,013$                  2,522,477$              

5,031,330
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Attachment B-7
EXISTING AND EXPECTED TURBINE GENERATOR PERFORMANCE

Gross Reservoir Hydroelectirc Project

FERC Project No. 2035

EXPECTED TURBINE GENERATOR PERFORMANCE - PROPOSED PROJECT AND ALTERNATIVE PROPOSED PROJECT WITH A PRESSURE REDUCTION VALVE (PRV)
PRV is installed in penstock

(15 years @ 5% Discount Rate)

Indicates PRV is in use   

 Energy Rate = 0.0483 $ / kWh Average Annual Energy = kWh/year

26 47 68 89 110 131

5 25 50 75 100 125

Net Head
Duration    

% Duration Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

380 2.10% 184 0.00% 0.00% 0 $0 2.33% 204 0.00% 0.00% 0 $0 2.01% 176 74.00% 96.00% 1141 $9,710 0.41% 36 85.00% 96.00% 1966 $3,413 2.50% 219 90.20% 97.00% 2811 $29,750 1.91% 167 93.50% 97.00% 3642 $29,451

380 4.56% 400 0.00% 0.00% 0 $0 4.56% 400 0.00% 0.00% 0 $0 0.05% 4 74.00% 96.00% 1141 $242 0.05% 4 85.00% 96.00% 1966 $416 2.01% 176 90.20% 97.00% 2811 $23,919 1.55% 136 93.50% 97.00% 3642 $23,900

380 0.46% 40 0.00% 0.00% 0 $0 1.32% 116 0.00% 0.00% 0 $0 0.98% 86 74.00% 96.00% 1141 $4,734 0.72% 63 85.00% 96.00% 1966 $5,993 2.28% 200 90.20% 97.00% 2811 $27,132 2.09% 183 93.50% 97.00% 3642 $32,226

380 0.00% 0 0.00% 0.00% 0 $0 0.46% 40 0.00% 0.00% 0 $0 0.05% 4 74.00% 96.00% 1141 $242 0.09% 8 85.00% 96.00% 1966 $749 1.28% 112 90.20% 97.00% 2811 $15,232 0.73% 64 93.50% 97.00% 3642 $11,256

380 3.97% 348 0.00% 0.00% 0 $0 1.41% 124 0.00% 0.00% 0 $0 0.82% 72 74.00% 96.00% 1141 $3,961 0.14% 12 85.00% 96.00% 1966 $1,165 2.19% 192 90.20% 97.00% 2811 $26,061 1.05% 92 93.50% 97.00% 3642 $16,190

380 1.09% 96 0.00% 0.00% 0 $0 1.60% 140 0.00% 0.00% 0 $0 0.83% 73 74.00% 96.00% 1141 $4,010 0.82% 72 85.00% 96.00% 1966 $6,826 0.32% 28 90.20% 97.00% 2811 $3,808 1.28% 112 93.50% 97.00% 3642 $19,737

365 2.60% 228 0.00% 0.00% 0 $0 1.05% 92 0.00% 0.00% 0 $0 0.05% 4 75.00% 96.00% 1111 $235 0.09% 8 85.50% 96.00% 1899 $724 0.69% 60 90.50% 97.00% 2709 $7,913 0.32% 28 94.00% 97.00% 3517 $4,765

350 0.00% 0 0.00% 0.00% 0 $0 0.36% 32 0.00% 0.00% 0 $0 0.27% 24 76.00% 96.00% 1079 $1,234 0.00% 0 86.00% 96.00% 1832 $0 0.91% 80 90.80% 97.00% 2606 $10,040 0.55% 48 94.00% 97.00% 3372 $7,853

335 0.00% 0 0.00% 0.00% 0 $0 0.09% 8 0.00% 0.00% 0 $0 0.73% 64 77.00% 96.00% 1047 $3,235 0.05% 4 86.00% 96.00% 1754 $371 0.50% 44 91.00% 97.00% 2500 $5,292 0.41% 36 94.00% 97.00% 3228 $5,603

320 0.00% 0 0.00% 0.00% 0 $0 0.00% 0 45.00% 96.00% 292 $0 0.00% 0 77.50% 96.00% 1006 $0 0.00% 0 86.00% 96.00% 1675 $0 0.14% 12 91.00% 97.00% 2388 $1,415 0.14% 12 94.00% 97.00% 3083 $1,828

TOTALS: 14.78% $0 13.18% $0 5.79% $27,603 2.37% $19,657 12.82% $150,563 10.03% $152,808

% of Total $ = 0.00% % of Total $ = 0.00% % of Total $ = 1.84% % of Total $ = 1.31% % of Total $ = 10.04% % of Total $ = 10.19%

152 173 194 215 236

150 175 200 225 250

Net Head
Duration    

% Duration Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

380 0.59% 52 93.00% 97.00% 4347 $10,858 0.99% 87 90.50% 97.00% 4935 $20,685 2.86% 251 90.20% 97.00% 5621 $68,068 1.32% 116 92.00% 97.00% 6450 $36,048 0.95% 83 93.50% 97.00% 7284 $29,297

380 1.14% 100 93.00% 97.00% 4347 $20,981 0.09% 8 90.50% 97.00% 4935 $1,880 0.96% 84 90.20% 97.00% 5621 $22,848 0.63% 55 92.00% 97.00% 6450 $17,205 0.59% 52 93.50% 97.00% 7284 $18,195

380 1.41% 124 93.00% 97.00% 4347 $25,950 0.37% 32 90.50% 97.00% 4935 $7,731 0.41% 36 90.20% 97.00% 5621 $9,758 0.41% 36 92.00% 97.00% 6450 $11,197 0.09% 8 93.50% 97.00% 7284 $2,775

380 1.54% 135 93.00% 97.00% 4347 $28,342 0.64% 56 90.50% 97.00% 4935 $13,372 0.10% 9 90.20% 97.00% 5621 $2,380 0.32% 28 92.00% 97.00% 6450 $8,739 0.05% 4 93.50% 97.00% 7284 $1,542

380 1.28% 112 93.00% 97.00% 4347 $23,557 0.14% 12 90.50% 97.00% 4935 $2,925 0.00% 0 90.20% 97.00% 5621 $0 0.19% 17 92.00% 97.00% 6450 $5,189 0.14% 12 93.50% 97.00% 7284 $4,317

380 1.46% 128 93.00% 97.00% 4347 $26,870 0.09% 8 90.50% 97.00% 4935 $1,880 0.00% 0 90.20% 97.00% 5621 $0 0.05% 4 92.00% 97.00% 6450 $1,365 0.05% 4 93.50% 97.00% 7284 $1,542

365 0.64% 56 93.00% 97.00% 4175 $11,314 0.32% 28 90.50% 97.00% 4740 $6,422 0.00% 0 90.50% 97.00% 5417 $0 0.00% 0 92.50% 97.00% 6229 $0 0.00% 0 94.00% 97.00% 7033 $0

350 0.05% 4 92.75% 97.00% 3993 $845 0.00% 0 90.00% 97.00% 4520 $0 0.00% 0 90.80% 97.00% 5212 $0 0.00% 0 92.75% 97.00% 5989 $0 0.00% 0 94.00% 97.00% 6744 $0

335 0.14% 12 92.75% 97.00% 3822 $2,265 0.23% 20 89.50% 97.00% 4302 $4,190 0.18% 16 91.00% 97.00% 4999 $3,810 0.32% 28 92.80% 97.00% 5736 $7,771 0.09% 8 94.00% 97.00% 6455 $2,460

320 0.05% 4 92.50% 97.00% 3641 $771 0.32% 28 89.00% 97.00% 4087 $5,537 0.05% 4 91.00% 97.00% 4776 $1,011 0.00% 0 92.50% 97.00% 5461 $0 0.05% 4 94.00% 97.00% 6166 $1,305

TOTALS: 8.30% $151,754 3.19% $64,624 4.56% $107,876 3.24% $87,515 2.01% $61,433

% of Total $ = 10.12% % of Total $ = 4.31% % of Total $ = 7.19% % of Total $ = 5.83% % of Total $ = 4.09%

257 278 299 #REF! #REF!

275 300 315

Net Head
Duration    

% Duration Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

Duration    

%

Duration 

Hours

Turbine 

Effc.
Gen Effc.

Gen.Out 

kW Revenue

380 1.08% 95 94.00% 97.00% 8055 $36,832 3.04% 266 93.00% 97.00% 8100 $104,257 8.60% 753 92.50% 97.00% 8100 $294,596 Generator limit = 8100 kW

380 0.27% 24 94.00% 97.00% 8055 $9,208 0.19% 17 93.00% 97.00% 8100 $6,516 0.95% 83 92.50% 97.00% 8100 $32,472

380 0.05% 4 94.00% 97.00% 8055 $1,705 0.55% 48 93.00% 97.00% 8100 $18,862 0.50% 44 92.50% 97.00% 8100 $17,214

380 0.10% 9 94.00% 97.00% 8055 $3,410 0.09% 8 93.00% 97.00% 8100 $3,087 0.55% 48 92.50% 97.00% 8100 $18,779

380 0.18% 16 94.00% 97.00% 8055 $6,139 0.23% 20 93.00% 97.00% 8100 $7,888 1.02% 89 92.50% 97.00% 8100 $34,819

380 0.05% 4 94.00% 97.00% 8055 $1,705 0.05% 4 93.00% 97.00% 8100 $1,715 0.54% 47 92.50% 97.00% 8100 $18,388

365 0.09% 8 94.00% 97.00% 7737 $2,948 0.14% 12 92.75% 97.00% 8100 $4,801 0.76% 67 92.50% 97.00% 8100 $26,212

350 0.00% 0 94.00% 97.00% 7419 $0 0.05% 4 92.75% 97.00% 7986 $1,691 0.37% 32 92.00% 97.00% 8100 $12,519

335 0.00% 0 93.50% 97.00% 7063 $0 0.14% 12 92.75% 97.00% 7643 $4,531 0.18% 16 91.75% 97.00% 7939 $6,135

320 0.00% 0 94.00% 97.00% 6783 $0 0.00% 0 93.00% 97.00% 7321 $0 0.00% 0 91.50% 97.00% 7563 $0

TOTALS: 1.82% $61,948 4.48% $153,348 13.46% $461,136

% of Total $ = 4.13% % of Total $ = 10.22% % of Total $ = 30.74%

Average Turbine 

Flow Rate

Average Annual 

Revenue =

Total Present Worth 

Revenue =1,500,265$               15,572,746$             

31,061,378
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License Amendment Application                                         

Gross Reservoir Hydroelectric Project                                    
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ATTACHMENT E-5                                                  
SUMMARY OF CONSULTATION 

 

Federal Energy Regulatory Commission (FERC) regulations at 18 CFR § 4.38 require that 
Denver Water consult with state and federal resource agencies and with the public before filing a 
license application.  The FERC application requirements include documentation of consultation, 
including a summary of consultation.  This Summary of Consultation documents Denver Water’s 
consultation with resource agencies and stakeholders through the end of the First Stage of 
Consultation and describes the major events comprising the Second Stage of Consultation 
(release of a draft license amendment application for agency and stakeholder review) and the 
Third Stage of Consultation (filing of the license amendment application with the FERC).  All 
correspondence and other documents underlying this Summary of Consultation will be provided 
to the FERC as part of the license amendment application.   
 

I. First Stage of Consultation 
A. Consultation Timeline 

 
Table 1 lists the tasks completed by Denver Water during the First Stage of Consultation.  
  

Table 1 
First Stage of Consultation 

Gross Reservoir Hydroelectric Project License Amendment Application 
 

Date Type of 
Correspondence 

Subject of Correspondence 

May 1, 2008 Stakeholder 
Letter 

Request for stakeholder participation in the Initial 
Consultation Process for Denver Water’s license 
amendment application. 

June 18, 2008 Stakeholder 
Letter 

Notice indicating that Denver Water Initial Consultation 
document is available for review. 

July 2008 Public Notice Announcement for a site visit and three public meetings to 

Draft FERC License Amendment Application Attachment E-5       
Gross Reservoir Hydroelectric Project  Summary of Consultation 
FERC Project No. 2035                    October 2009 

1



Date Type of Subject of Correspondence 
Correspondence 

be held in Coal Creek Canyon, Boulder, and Denver 
July 21, 2008 Stakeholder 

Letter 
Denver Water provided a revised “Tree Removal Plan for 
Pool Enlargement,” FERC process timeline, and 
correction of the deadline for public comment. 

July 29, 2008 Public Meeting Coal Creek Canyon Community Center from 1:00 to 3:00 
pm. 

July 29, 2008 Public Meeting Spice of Life Event Center in Boulder from 6:00 to 9:00 
pm. 

July 30, 2009 Public Meeting Trinity United Methodist Church Hall in Denver from 
6:00 to 9:00 pm. 

Sept. 29, 2008 - Initial Consultation Process comment period deadline. 
Sept. 29, 2008 Letter U.S. Forest Service and U.S. Fish & Wildlife Service 

request extension. 
Nov. 7, 2008 Stakeholder 

Letter 
Denver Water provides a 60-day extension of the 
comment period and provided information on hydrology. 

March 6, 2009 Letter Denver Water letter to the U.S. Forest Service responding 
to the request for additional studies. 

 

B. Request for Studies and Information 
 

1. Residents of the area around Gross Reservoir, Boulder County, and the U.S. Forest Service 
requested that Denver Water explore options for reducing construction-related traffic.  
Denver Water has conducted a study of construction traffic, which is included as Attachment 
E-4 Borrow Haul Study – January 2009 of the draft license amendment application. 

2. Boulder County requested that Denver Water contact all owners within 1,500 feet of travel 
routes about the proposed project.  Denver Water received a list of property owners from 
Boulder County and will notify all property owners of the release of the draft license 
amendment application and the U.S. Army Corps of Engineers (Corps) Draft Environmental 
Impact Statement (DEIS) for Denver Water’s Moffat Collection System Project. 

3. A number of stakeholders and agencies requested information about water rights that would 
be used to fill an enlarged Gross Reservoir.  Denver Water has incorporated a description of 
its water rights used at Gross Reservoir in the draft license amendment application. 

4. A number of stakeholders and agencies requested an analysis of the impacts of the project.  
Some entities requested an evaluation of the impacts the project will have on the West Slope.  
Exhibit E of Denver Water’s license amendment application references pertinent sections of 
the Corps’ DEIS that address the impacts of the proposed hydropower license amendments.  
While the Corp’s DEIS analyzes impacts on the West Slope from operation of Denver’s 
water supply system, Denver Water believes that impacts to the West Slope are beyond the 
scope of the amendments proposed for the hydroelectric project. 

5. Many stakeholders suggested mitigation efforts.  Denver Water is considering mitigation 
opportunities and will propose mitigation measures. 
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6. The U.S. Forest Service (USFS) has requested that, prior to Denver Water removing timber 
from National Forest System land, the volume of timber be determined.  The USFS suggests 
designing a tree cruise for estimating the volume of timber proposed to be removed to 
accommodate construction under the Gross Reservoir enlargement.  The tree cruise design 
should adhere to USFS estimating requirements and would need to be approved by a 
qualified USFS cruiser.  Denver Water will coordinate with the USFS to conduct this study 
prior to project construction.   

7. Boulder County asked Denver Water to explore opportunities to add more hydropower units 
under the proposed reservoir enlargement project.  In the license amendment application, 
Denver Water discusses why adding hydropower generating capacity is not economically 
feasible at this time. 

8. The U.S. Fish and Wildlife Service (USFWS) and the USFS requested an extension of time 
for comments on the Initial Consultation document.  Following an additional 60-day 
comment period, Denver Water received study requests from the USFS.  This study request 
and a letter responding to the studies requested will be included in the documentation of 
consultation provided to the FERC with the license amendment application.  The USFWS 
provided no additional comments. 

 

C. Comments 
 

Table 2 provides a list of federal, state, and local agencies and public stakeholders that 
participated in the First Stage of Consultation for the FERC license amendment application by 
providing comments.  

 
Table 2 

Comments Received during the First Stage of Consultation 
 

Letter 
Index 

Number 
Comment Received From 

FEDERAL AGENCIES 
FWSC-01 U.S. Fish & Wildlife Service – Susan Linner 
FSC-01 U.S. Forest Service – Glenn Casamassa 
STATE AGENCIES 
SHPOC-01 Colorado State Historic Preservation Office – Edward Nichols 
LOCAL AGENCIES 
BC-01 City of Boulder – Robert Williams & Robert Crifasi 
BCC-01 Boulder County – Peter Fogg 
LAF-01 City of Lafayette – Gary Klaphake 
LOU-01 City of Louisville – Thomas A. Phare 
EC-01 Town of Erie – Gary Behlen 
GCC-01 Grand County – Jo Lauren Seavy 

CDEPC-01 Clinton Ditch & Reservoir Company/Eagle Park Reservoir Company – 
Glenn Porzak 
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Letter 
Index Comment Received From 

Number 
DN6C-01 Water Users Association of District No. 6 – Scott Holwick 
ENVIRONMENTAL GROUPS 
PUMA-01 Preserve Unique Magnolia Association – Leadership Council 
TEG-01 The Environmental Group – Victoria Brunner 
TUC-01 Trout Unlimited – Drew Peternell 
BCWIC-01 Boulder Creek Watershed Initiative – Paul Hempel 
WRAC-01 Western Resource Advocates – Bart Miller 
INDIVIDUALS 
PC-01 Elid Jiminez & Family 
PC-02 Charles McKay 
PC-03 Timothy Flanagan 
PC-04 James Moss 
PC-05 Sadie McKay 
PC-06 Creig Veldhuizen 
PC-07 Terry Ten Eyck 
PC-08 Patrick Vaughn 
PC-09 A.J. Beckman 
PC-10 Kelly McKay 
PC-11 Gregg Bradbury 
PC-12 Brian Daly 
PC-13 Gregg McKay 
PC-14 David Kuntz 
PC-15 Kristin Bowers 
PC-16 Diana Ten Ecyk 
PC-17 Munsey Ayers 
NC-01 David & Jennie Curtis 
NC-02 Jack & Kit Coddington 
NC-03 Mia Pryce 
NC-04 William Berg 
NC-05 Nancy Gordon 
NC-06 Susan Starr 
NC-07 Jennifer Strode 
NC-08 Curtis Framel 
NC-09 David Waddington 
NC-10 Brent & Pat Heaviland 
NC-11 Anita Wilks 
NC-12 Paul & Bambi Hansen 
NC-13 Mark Gonglach 
NC-14 Joe & Shelly Ceurvorst 
NC-15 Orvel Ray & Denise Wilson 
NC-16 Erik Gasner 

Draft FERC License Amendment Application Attachment E-5       
Gross Reservoir Hydroelectric Project  Summary of Consultation 
FERC Project No. 2035                    October 2009 

4



Letter 
Index Comment Received From 

Number 
NC-17 Jill Billings 
NC-18 Ann Sherman 
NC-19 TZUBRICKY@aol.com 

NC-20 Robert Cohen 
NC-21 Stephen Herrington 
NC-22 Judy Lehmkuhl 
NC-23 Todd Salzer 
NC-24 Melanie Gonglach 
NC-25 John & Linda Lodenkamper 
NC-26 Kathy Doyle 
NC-27 G.M. Harrison 
NC-28 Pastor Brian Young 
NC-29 Jan & Dave Waddington 
NC-30 Leon Evans 
NC-31 Tyson Long 
NC-32 Hans Rohner 
NC-33 Paul McCarthy 
NC-34 Erik Erwin 
NC-35 Marielle Gerard 
NC-36 Rick Cobb 
NC-37 Terry Greenberg 
NC-38 Jared Urchek 
NC-39 Debra Biasca 
NC-40 Dawn Joyce 
NC-41 Mark Stangl 
NC-42 Steve Terjak 
NC-43 Claire Farley 
NC-44 Bay Roberts 
NC-45 Mary Chachere 
NC-46 Bonnie Sundance 
NC-47 Julia Chase 
NC-48 John McClellan 
NC-49 Ron Bowman 
NC-50 Anne Pfeffer 
NC-51 Robert Frey 
NC-52 Roz McClellan 
NC-53 Rebecca Bredehoeft 
NC-54 Brian & Anna Campbell 
NC-55 Greg Joder 
NC-56 Paul DeLong 
NC-57 Gretchen Spiro, Steve Homsher, Quill Homsher, Mike Hankal, Mike Hankal 
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Letter 
Index Comment Received From 

Number 
NC-58 Susan Simone 
NC-59 Gail Matheson 
NC-60 Curtis Linville 
NC-61 Michelle Clopton 
NC-62 Tom Klosowski 
NC-63 Francois & Ursula Treves 
NC-64 Lara Reinoehl 
NC-65 Jerome Kress 
 

The most frequent issues and concerns repeated during the public comment period for the First 
Stage of Consultation included: 
 
Construction – Stakeholder comments and concerns pertaining to construction included the 
following topics: 
 

• Erosion Prevention – What provisions are being made to prevent erosion during 
construction and during the time it takes for Gross Reservoir to fill once construction has 
been completed? 

• Onsite Aggregate Production – Denver Water should utilize on-site aggregate for 
construction material that will be inundated with the expansion instead of transporting 
aggregate to the Gross Reservoir site.  

• Public Notices – Local residents have requested that Denver Water provide public notices 
for project-related closures, construction-related transportation, and timelines for 
construction activities associated with the Gross Reservoir project. 

• Noise – Local residents are concerned with the increased noise associated with 
construction activities at Gross Reservoir. 

• Logistics of Enlargement – Where will the construction personnel live or park during 
construction? 

• Cost of Project – Has Denver Water factored the recent escalation in fuel, raw material, 
and labor costs into the evaluation of the Gross Reservoir project? 

• Blasting Impacts – Local residents are concerned with the use of explosives during 
construction and with the affected radius of such activities.   

• Tree Thinning – Local residents have requested that, while doing tree removal for 
construction, Denver Water thin trees between Denver Water’s property and the 
Lakeshore neighborhood located on the north shore of Gross Reservoir. 

• Air Quality – Local residents are concerned with air quality issues related to construction 
activities, increased traffic along haul routes, and burning associated with tree removal 
activities.  
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Environmental – Stakeholder comments and concerns pertaining to the environment included 
the following topics: 
 

• Hydro Power – Stakeholders are interested in knowing whether Denver Water is going to 
assess the impacts of generating additional hydropower from the Gross Reservoir 
expansion. 

• Stream Flows – Several stakeholders are concerned with the changes that enlarging Gross 
Reservoir may have on stream flows, both upstream and downstream of the reservoir.  

• Groundwater Impacts – Several local residents are concerned with impacts of 
construction-related activities and expansion of Gross Reservoir on their groundwater 
wells. 

• Water Accounting – Stakeholders are concerned that Denver Water’s historical and 
current operations and accounting have upset the delivery of native water to the basin’s 
senior water rights holders. 

• Wildfires – Several local residents expressed concerns regarding potential fire danger 
caused by the existing grills in the picnic areas and also see this project as an opportunity 
to mitigate for wildfires surrounding Gross Reservoir.  Local residents are also concerned 
that firefighters responding to wildfire will be hindered by construction-related activities 
associated with the reservoir enlargement. 

• West Slope Impacts – Local residents and stakeholders have concerns about impacts that 
diverting more water from the Gross Reservoir project will have on rivers and 
communities on the West Slope. 

• Surface Water Impacts – Stakeholders are unclear whether adequate studies were 
completed for the proposed changes in the amount and timing of stream flows and effects 
on water quality, channel stability, and morphology associated with the project. 

• Water Quality Impacts – Stakeholders are concerned with how water quality will be 
impacted during construction for the Gross Reservoir project. 

• Wildlife Impacts – Several stakeholders expressed concerns about the impacts that 
construction activities for the Gross Reservoir project will have on local wildlife (i.e., elk, 
flora, and fish).  What measures will Denver Water take to minimize the impacts to the 
local wildlife during construction at Gross Reservoir? 

 
Tree Removal – A majority of stakeholder comments dealt with tree removal and related 
activities associated with the Gross Reservoir project.  How long is tree removal expected to 
last?  Is Denver Water working on a plan to lessen the local impacts associated with tree 
removal activities?   Will Denver Water be addressing noise and air quality impacts 
associated with tree removal activities?  Will Denver Water offset the number of trees 
removed by planting trees within the area of impact?  Are the methods being considered for 
tree removal the most cost effective and safest? 
 
Recreation – In 2002, Denver Water developed a Recreation Management Plan (RMP) for 
Gross Reservoir, which was approved by the FERC.  The RMP followed construction and 
maintenance of recreation facilities prescribed pursuant to the conditions set in the current 
FERC license.  Development of the RMP was a collaborative effort with federal, state, and 
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local stakeholder input.  Therefore, Denver Water is proposing to continue to provide the 
types of facilities and level of management desired by participants under this plan. 
Denver Water will consult again with stakeholders and agencies to address their comments 
and concerns related to Gross Reservoir recreation facilities.  Denver Water is analyzing the 
relocation of the existing recreation facilities and has developed a preliminary plan that 
indicates where the recreation facilities would be relocated.  Denver Water will be 
responsible for implementation, construction, management, and maintenance of existing, 
proposed, or relocated recreation facilities at Gross Reservoir. 
 
Stakeholder comments and concerns pertaining to recreational opportunities and facilities at 
Gross Reservoir included the following topics: 
 
• No Net Increase – Stakeholders would like to see recreation facilities and recreational 
opportunities stay the same as are currently provided at Gross Reservoir. 
• Construction Impacts – Stakeholders would like to know what, if any, changes to 
recreational opportunities will occur during the construction phase of the Gross Reservoir 
expansion.  Stakeholders would also like to know how long temporary or permanent closures 
would last. 
• No Motorized Boating – Several stakeholders indicated that they would like non-
motorized, “car-top only” boating to continue as is currently allowed at Gross Reservoir. 
 
Traffic – Stakeholders expressed the following comments and concerns regarding traffic 
during construction at Gross Reservoir.  Local residents are concerned with the adverse 
consequences of years of construction on local community and events, deteriorated road 
conditions, driver safety on the curvy and steep road grades, traffic congestion, delayed 
response time for emergency vehicles, and noise and air quality impacts associated with 
construction-related traffic.  What is the projected timeframe for construction of the Gross 
Reservoir enlargement and how long should local residents expect construction traffic to 
last?  Has Denver Water considered other options besides the use of roadways for getting 
construction materials and supplies to Gross Reservoir?  Did Denver Water consider use of 
the existing railway located near the site? 
 
Conservation – Several stakeholders believe that, instead of enlarging Gross Reservoir, 
conservation should be Denver Water’s major focus.  It was also suggested that Denver 
Water enact more restrictive conservation guidelines.  Why does Denver Water not do 
mandatory conversation like mountain residents abide by year round?  The role of 
conservation as a component in meeting Denver Water’s future water supply demands must 
be properly analyzed.  Denver Water’s use projections must include the benefit of more 
aggressive water conservation, water pricing structures, plumbing codes, land use restrictions 
(including residential, commercial, and other development that has greater density and less 
turf grass), rainwater harvesting, and other measures to evaluate the purported need for Gross 
Reservoir expansion.  Denver Water should notify jurisdictions that will receive water from 
this project that contracts for delivery will be conditioned in part on those jurisdictions 
incorporating water conservation requirements for all interior and exterior uses in to their 
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land use and building permit approval processes.  Denver Water should also require drought-
tolerant landscaping plans, watering plans, and flora as part of any final plat or other 
development approval.   
 
Water Rights – Denver Water received the following comments and concerns pertaining to 
water rights associated with Gross Reservoir.  What water right will Denver Water use to fill 
the expanded Gross Reservoir?  How does the Moffat Collection System Project comply with 
Denver Water’s obligation to reuse water supplies from the Colorado River System?  Is the 
contemplated service area of the Moffat Collection System Project within the Denver 
“metropolitan area,” which is limited to such an area as is reasonably integrated with the 
development of Denver?   
 
Cultural Resources – The Colorado State Historic Preservation Office (SHPO) has 
requested that, when there is a potential effect to historic properties located on lands 
managed by the USFS within the project boundary, Denver Water include the USFS in all 
consultation regarding compliance with Section 106 of the National Historic Preservation 
Act. 

 
II. Second Stage of Consultation 

Denver Water gathered additional information and now releases the draft license amendment 
application for agency and stakeholder review and comment.  Denver Water is releasing the draft 
license amendment application concurrently with the Corps’ release of the DEIS for the Moffat 
Collection System Project.  Stakeholders and agencies have a 90-day comment period to provide 
comments to Denver Water on the draft license amendment application.  Comments and 
responses will be described here following the 90-day comment period. 
 
III. Third Stage of Consultation 

After Denver Water finalizes its license amendment application, it will be submitted to the FERC 
with all stakeholders and agencies receiving a notice of its availability on Denver Water’s 
website. 
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