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APPENDIX Y. PROJECT IMPLEMENTATION COSTS 

The Colorado Water Conservation Board (CWCB) requested that the U.S. Army Corps of Engineers 
(the Corps) consider reallocating space within Chatfield Reservoir for water supply purposes, on 
behalf of a group of 12 water users (or water providers) in the Denver metropolitan area. The 
purpose and need is to increase availability of water, providing an additional average year yield of up 
to approximately 8,539 acre-feet of municipal and industrial (M&I) water, sustainable over the 50-
year period of analysis, in the greater Denver Metro area so that a larger proportion of existing and 
future water needs can be met. The primary objective of the reallocation is to help enable water 
providers to supply water to local users, mainly for municipal, industrial, and agricultural needs, in 
response to rapidly increasing demand. 

This Feasibility Report/Environmental Impact Statement (FR/EIS) includes an assessment of how 
various alternatives that meet the purpose and need could affect the environment. NEPA requires, 
at a minimum, that a “proposed action” be compared to a “no action” alternative. The No Action 
Alternative represents the most likely baseline conditions that would occur if the proposed project 
were not to move forward. The “action alternatives” are then compared to the No Action 
Alternative in order to determine the extent and severity of potential impacts. In addition to the 
procedures and requirements set forth in NEPA, Corps guidance requires an in-depth analysis 
following procedures outlined in the “Economic and Environmental Principles and Guidelines for 
Water and Related Land Resources Implementation Studies,” also known as the Principles and 
Guidelines (P&G’s) as part of the evaluation. As a test of financial feasibility, the governing annual 
cost of storage is compared to the annual cost of the most likely, least costly alternative that would 
provide an equivalent quality and quantity of water that the non-federal interest would undertake in 
the absence of using the proposed federal project. The action alternatives identified and evaluated in 
the FR/EIS are designed to determine the best and highest use of Chatfield Reservoir. To reach 
these selected action alternatives, an initial screening of concepts was conducted using a defined set 
of criteria. Prior to selecting the four main alternatives considered in detail, other potential 
alternatives were rigorously explored and evaluated. While many alternatives were eliminated from 
further detailed evaluation, the screening process did lead to the refinement of four main 
alternatives. The alternatives considered in detail in the FR/EIS are: 

1. No Action—Penley Reservoir combined with Gravel Pit Storage. Under the No Action 
Alternative flood control storage space within Chatfield Reservoir would not be reallocated to joint 
flood control-conservation storage (hereafter referred to as conservation or water supply 
storage/pool), and the operation of the reservoir would remain the same. For this alternative it was 
assumed the water providers would use Penley Reservoir and gravel pit storage to meet their future 
water needs. The water providers would newly construct Penley Reservoir and would install the 
infrastructure needed to convert existing gravel pits for water storage.  

2. Least Cost Alternative to Chatfield Reservoir storage reallocation—NTGW combined with 
Gravel Pit Storage. Normally the No Action Alternative is also the Least Cost Alternative. However, 
the water providers participating in the Chatfield Reservoir reallocation study are opposed to long-
term use of NTGW due to water supply management strategies of becoming less dependent on 
non-renewable water supplies. For this study, it is assumed that NTGW could provide water to a 
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significant part of upstream water providers through the 50-year planning period, and downstream 
water providers would be served by the development of gravel pits for water storage.  

3. Reallocation to allow an additional 20,600 acre-feet of Water Supply Storage. The 20,600 
Acre-Foot Reallocation Alternative would reallocate storage from the flood control pool to the 
conservation pool. The additional storage would be used for M&I water supply, agriculture, 
recreation, and fishery habitat protection and enhancement purposes. Under this alternative, the 
base elevation of the flood control pool would be raised from 5,432 to 5,444 feet msl but the 
reallocation of storage for this proposal involves only the volume between 5,432 and 5,444 feet msl.  

4. Reallocation to allow an additional 7,700 acre-feet of Water Supply Storage combined with 
NTGW and Gravel Pit Storage. The 7,700 Acre-Foot Reallocation Alternative, like Alternative 3, 
would reallocate storage from the flood control pool to the conservation pool for multiple purposes. 
Again, the additional storage would be used for M&I water supply, agriculture, recreation and fishery 
habitat protection and enhancement purposes. Because the average year yield from Chatfield 
Reservoir storage reallocation for Alternative 4 is less than the average year yield for Alternative 3, 
additional water supply sources (NTGW and downstream gravel pit storage) are also included in 
Alternative 4 so that the total average year yield equals 8,539 acre-feet, but the reallocation of storage 
for this proposal involves only the volume between 5,432 and 5,437 feet msl. 

The feasibility phase of this project is cost shared 50-50% between the Corps and the Colorado 
Department of Natural Resources (CDNR). In the development of the project costs, the sponsor 
provided the majority of the estimates which were obtained from consulting engineering firms and 
the water providers. A Corps developed cost appendix was not prepared because a majority of costs 
for this project were provided by the sponsor. It is anticipated that there is a low risk of cost 
increases that would jeopardize this project because multi-tiered contingencies that are typical of 
those used for similar Denver-area projects were included in the cost estimates provided.  

Alternatives 1, 2, and 4 were designed to provide the same amount of water as Alternative 3 (an 
average year yield of 8,539 acre-feet) and thus provide an even basis for comparing costs. The water 
sources for all of the surface water development alternatives (Chatfield, Penley and the gravel pits) 
are the same, South Platte River water. Thus, the assumption was made that the same water rights 
could successfully be changed to store the same water from the river but it is stored in different 
storage vessels. The water source for the non-tributary groundwater (NTGW) is the groundwater in 
the aquifers under the metro area, the Denver, Arapahoe and Laramie Foxhills groundwater 
aquifers, collectively known as the Denver formation. 

Costs for Alternatives 1, 2 and 4 were derived from multiple sources. Alternative 1 is the no action 
alternative that includes the construction of the Penley reservoir, which would be located off-
channel near Chatfield Reservoir, and new gravel pit storage for project participants downstream of 
the metro area. Alternative 2 is a second no action alternative that assumes the continued use of 
NTGW for the project participants now using NTGW, and new gravel pit storage for other project 
participants. Alternative 4 includes less reallocated storage space in Chatfield Reservoir combined 
with some NTGW use and small gravel pit storage for some participants. The primary most costly 
components of these alternatives are:  construction of the Penley reservoir, including appurtenant 
facilities to deliver the water to and from the reservoir; NTGW usage that includes the drilling and 
operation of additional NTGW wells and appurtenant facilities to deliver water from the wells; and 
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new gravel pit construction and the appurtenant facilities related to moving water to and from the 
new gravel pits. Additional key costs estimated are the costs to operate and maintain these facilities 
and to repair, rehabilitate, and replace them, when needed. 

The Penley reservoir cost estimates were provided by a consultant who had extensive familiarity 
with costing similar projects. The volume for Penley reservoir is 12,725 acre-feet. The work by the 
consultant was conveyed in a memo detailing the capital cost components that included a 25% 
contingency. At the time the cost estimate was made, the consultant was also on the design team 
developing the Reuter-Hess Reservoir, another off-channel reservoir designed to store 16,200 acre 
feet in the south Denver metro area. The estimates identified the cost components for the reservoir 
construction, land acquisition, pump station and pipeline that allow the project to divert from the 
South Platte River. Also the cost estimates included cost estimates for operation and maintenance 
(O&M) as well as repair, rehabilitation, and replacement (RR&R) in perpetuity or until the water 
storage is no longer contracted. 

The NTGW costs were derived from an extensive regional study prepared for the South Metro 
Water Supply Study Board by five prominent consulting engineering and financing firms in 2004. 
Douglas County Water Resource Authority, the Denver Water Board, and the Colorado River Water 
Conservation District requested and financed the study, which assessed the viability of continued 
NTGW use by the region. The study was extensively reviewed by local agencies. It presented the 
first of its kind analysis on a regional basis of the costs of additional NTGW use by multiple 
agencies in the south Denver Metro area. The study had a 50 year forecasting period and developed 
the most reliable information available on the number of additional wells that entities would most 
likely need to drill and operate to meet their projected future water supply demands. The costs to 
drill wells were subsequently updated using information provided by a consulting engineering firm 
familiar with timely information on well drilling costs. The information was documented in a 
memorandum supplied to the Corps and its contractor. 

The gravel pit cost estimates were developed by a local consulting engineering firm that was 
representing one of the project participants. As documented in the FR/EIS, in recent decades 
multiple gravel pits dug in the north Denver metro area near the South Platte River for the mining 
of gravel have subsequently been converted to viable water supply reservoirs. The consultant 
supplied cost estimates of recent gravel pit development projects, including the costs for 
appurtenant facilities (pipelines or ditches) used to transport water to and from the gravel pits. 
Additional cost information supplied by the consultant included O&M and repair, rehabilitation, and 
replacement estimates for key facilities. The gravel pit estimates included a 20% contingency. 

The recommended alternative is Alternative 3, the reallocation of 20,600 acre-feet of storage. Costs 
for Alternative 3 are primarily comprised of the cost of recreation facility modifications and the cost 
of environmental mitigation. 

Summary of Costs of the Alternatives 
Table 1 summarizes the first costs of each of the alternatives. These costs summarize costs from the 
Compensatory Mitigation Plan (Appendix K of the FR/EIS), the Recreation Facilities Modifications 
Plan (Appendix M of the FR/EIS), the SMWSS study, local experts, and the Corps of Engineers. 
Table 1 contains entries for Denver Botanic Gardens for each alternative to assist with its water 
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needs for its facility located at Chatfield Reservoir. Instrumentation cost for Alternatives 3 and 4 
include the installation of fifteen piezometers.  

Project first costs, as presented below are implementation costs excluding operation, maintenance, 
repair, rehabilitation, and replacement cost. Construction costs and construction contingency costs 
are included. These costs for Alternatives 1, 2 and 4 are described above. The major costs for 
Alternative 3, the recommended plan, are presented in the sections below. 

As shown in Table 1, Alternative 3 is the least costly of the alternatives. The Total First Cost for 
Alternative 3 is approximately $106.6 million, compared to approximately $133.7 million for 
Alternative 4, $151.9 million for Alternative 2, and $311.8 million for Alternative 1.  

Table 1. Summary of First Costs 

 
Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Specific (Infrastructure) 
    

 
Chatfield Reservoir $0 $0 $0 $0 

 
Instrumentation (15 Piezometers) $0 $0 $710,000 $710,000 

 
Wells $71,593,235 $71,593,235 $0 $26,672,972 

 
Gravel Pits $79,666,399 $79,666,399 $0 $60,406,470 

 
Penley Reservoir $159,953,896 $0 $0 $0 

 
Other User (Denver Botanic Gardens) $631,514 $631,514 $78,519 $476,440 

Total Specific $311,845,044 $151,891,148 $788,519 $88,265,882 
Recreation Modifications $0 $0 $47,303,435 $23,535,167 
Environmental Mitigation $0 $0 $58,545,585 $21,883,544 
Total First Cost $311,845,044 $151,891,148 $106,637,539 $133,684,593 

 
Development of Costs for Recreation Modifications and Environmental Mitigation 
The Recreation Facilities Modification Plan (Appendix M of the FR/EIS), which includes estimated 
construction costs, was completed by EDAW, later AECOM, under the direction of Colorado State 
Parks (now Colorado Department of Parks and Wildlife) and the Colorado Water Conservation 
Board. Estimated costs include work for all in-kind recreation facilities. EDAW/AECOM was 
selected as a qualified planning firm specializing in planning for recreational facilities. They have 
experience in developing costs for similar projects, and the costs they used were based on recent, 
comparable projects.  

The Recreation Facilities Modification Plan received multiple reviews by Colorado State Parks prior 
to being included in the FR/EIS. It details each specific component of the recreational areas at 
Chatfield that will be impacted by the project and gives estimated costs to complete in-kind 
replacement (Appendix 1 of Appendix M). 

The assumptions used in the cost estimates are described in detail on pages 4-3 and 4-4 in 
Appendix M. A contingency of 30% was applied to cost estimates prepared by EDAW/AECOM 
for recreation modification work. The cost contingency and other cost estimate and design services 
allowances are shown on page A1-1 of Appendix M.  
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Cost estimates for specialized aspects of the project, such as roadways, dikes, the marina, and soils 
work were made using sub consultants with specialized expertise in those areas. Cost information 
was compiled by the water providers into Excel spreadsheets using the same unit values for each of 
the project participants and documenting the cost assumptions, and other assumptions in footnotes 
on each spreadsheet. Additional assumptions included the estimated life of key facilities, the cost for 
required legal transactions, project components, and related information. The spreadsheets were sent 
to the Corps’ contractor for further use in overall cost determinations for each alternative. The 
Compensatory Mitigation Plan (Appendix K of the FR/EIS) was prepared by ERO Resources 
Corporation (ERO) under the direction of the water providers and the U.S. Army Corps of 
Engineers (Corps). The Compensatory Mitigation Plan includes estimated design, construction, 
property acquisition, and maintenance costs for on-site and off-site mitigation for project-related 
impacts to the target environmental resources of Preble’s meadow jumping mouse, wetlands, and 
birds. ERO was selected to prepare the Compensatory Mitigation Plan as a qualified environmental 
consulting firm with expertise in environmental impact analysis and mitigation. 

ERO has experience in developing and reviewing costs for environmental mitigation projects, 
including wetland mitigation and riparian habitat enhancement projects associated with 
compensatory mitigation requirements for Clean Water Act Section 404 permit requirements and for 
Endangered Species Act Incidental Take Permits. In addition to the Chatfield Reallocation FR/EIS, 
ERO is working on several other large Colorado water supply projects that include reviewing 
various cost estimates for construction and mitigation. Also, as part of its on-call services contract 
with Urban Drainage and Flood Control District (UDFCD), ERO assists with the design, 
construction, and monitoring of dozens of mitigation projects. In addition to its internal experience, 
ERO developed the FR/EIS Compensatory Mitigation Plan line-item unit costs based on average 
unit costs for 35 recent Denver metropolitan-area channel improvement projects with UDFCD 
funding in the UDFCD Bid Tabulation software (available at the UDFCD website). ERO also 
consulted with local individuals who have specialized expertise in mitigation construction and 
management costs and land management costs and are employed by another environmental 
consulting firm, two consulting engineering firms, and Douglas County Open Space.  

The Compensatory Mitigation Plan was reviewed multiple times by the water providers, Colorado 
State Parks and the Corps prior to being included in the FR/EIS. The assumptions used in the cost 
estimates are described in detail in sections 6.1.3 and 8.1 of the Compensatory Mitigation Plan and 
in Attachment E-1 of Appendix E and Appendix G of the Compensatory Mitigation Plan. A 
contingency of 15 percent was applied to construction, management, and monitoring activities and a 
20 percent contingency was applied to enhancement and property acquisition activities. The 
increased contingency for property acquisition and conservation easement costs was applied because 
of the greater uncertainty in future land costs, negotiations with landowners, and construction costs. 
The choice of contingency values was based on experience, professional judgment, and input from 
professionals experienced with construction and land protection costs. Specific cost contingencies 
applied to the off-site critical habitat mitigation activities by the project engineer are included in the 
total cost per activity estimate and are shown in Attachment E-1 of Appendix E of the 
Compensatory Mitigation Plan. Each project participant reviewed the cost estimate information 
described for their entity. Participants agreed to the use of the various local sources and agreed to 
the reasonableness and applicability of the estimates. The sponsor and participants are aware that the 
costs reflected are estimates and they shall be responsible for any costs over and above those 
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estimated in the report necessary to meet the requirements of the Recreation Facilities Modification 
Plan and the Compensatory Mitigation Plan. The Corps of Engineers does not endorse nor certify 
the estimated costs reflected in this appendix. The sponsor is responsible for funding any cost 
increases. Costs in this appendix were escalated to Fiscal Year 2013 dollars and, as stated, included 
contingencies. 

Recreation Modification Costs for Alternative 3 
Alternative 3 requires recreation modification due to the storage reallocation at Chatfield Reservoir. 
Appendix M presents the modifications required. Table 2 summarizes these costs.  

Table 2. Alternative 3 Recreation Modification Costs 

Recreation Modification Area* Cost 
North Ramp $1,286,172 
Massey Draw $723,417 
Eagle Cove $449,658 
Deer Creek Day Use & Balloon Launch Area $1,575,487 
Swim Beach $10,329,151 
Jamison $2,021,336 
Catfish Flats $1,824,676 
Fox Run $324,611 
Kingfisher Area $311,886 
Gravel Ponds Area $229,730 
Platte River $118,413 
Marina Point $2,613,462 
South Ramp Including Marina $9,563,095 
Roxborough Cove $432,510 
Plum Creek $505,274 
Roads and Bridges $13,283,583 
SUBTOTAL, INITIAL/IMPLEMENTATION COSTS $45,592,461 
SUBTOTAL, Additional Tree Removal Costs^ $1,710,975 
TOTAL, REC. MOD. INITIAL/IMPLEM. COSTS $47,303,435 
^ Costs not in Appendix M; specific tasks, estimated calendar year 2010 cost of each task, and assumptions 
regarding unit pricing are provided in Section 4.0 of Appendix Z.  
^ No contingencies were added because costs are for removing all trees below 5439 ft msl, but some trees 
below 5439 ft msl will not be cut (Adaptive Mgt. Plan, Appendix GG).  
* The summary costs and contingencies/markups above as well as the detailed costs for each area are in 
Appendix 1 of Appendix M. 
*These "Other" allowances are 12% Contractors General Conditions, 7% Contractors Overhead and Profit, 
and 2.4% (6% of 40% of Subtotal) Federal Wage Rate Factor. 
* Does not include Owners Construction Phase Contingency of 5% because CDNR (non-Federal 
sponsor/owners of the reallocated storage), not Corps, is the contractor. 

 
Environmental Mitigation Costs for Alternative 3 
Alternative 3 requires mitigation to address the effects of storage reallocation. Appendix K provides 
detail of the environmental mitigation plan. Table 3 presents the costs from Appendix K.  
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Table 3. Alternative 3 Mitigation Costs 

Compensatory Mitigation Plan 
Sites 

Concept 
Plan Cost 

Contin-
gencies++ 

25% Design 
& Mobiliza- 
tion Cost+ Subtotal 

20%  
Contingency 

(Offsite 
Non-CHU)+++ 

20% Conting. 
(Onsite Const. 
Activities)+++ 

FY13, Q1 
Cost 

Onsite Mitigation, Marcy Gulch 
Sites 1 & 2+ 1,211,080 0 302,770 1,513,850 0 302,770 1,816,620 
Onsite Mitigation, Deer Creek 
Sites 1-4+ 2,011,548 0 502,887 2,514,435 0 502,887 3,017,322 
Onsite Mitigation, Plum Creek 
Sites 1-10+ 6,121,794 0 1,530,448 7,652,242 0 1,530,448 9,182,690 
Onsite Mitigation, S. Platte R. 
Sites 1-13+ 5,745,311 0 1,436,328 7,181,639 0 1,436,328 8,617,967 
SUBTOTAL, ONSITE 
MITIGATION 15,089,733 0 3,772,433 18,862,166 0 3,772,433 22,634,599 
Offsite Critical Habitat (CHU) 
Mitigation, Sugar Creek 2,473,890 1,405,812 0 3,879,702 0 0 3,879,702 
Other Offsite Mitigation, Real 
Estate Costs 13,477,400 0 0 13,477,400 2,695,480 0 16,172,880 
Other Offsite Mitigation, 
Enhancement 15,183,400 0 0 15,183,400 3,036,680 0 18,220,080 
SUBTOTAL, OTHER OFFSITE 
MITIGATION 28,660,800 0 0 28,660,800 5,732,160 0 34,392,960 
TOTAL, INITIAL ENV. 
MITIGATION COSTS 

      
60,907,261 

+Detailed quantities, unit pricing, labor costs, design/mobilization, and assumptions for each on-site mitigation site are included in Appendix G to Appendix K. 
++Attachment E-1, Appendix E of Appendix K shows most tasks have contingencies of 15% (capital costs), 21.5% (other construction costs), and 18% (implementation 
costs). 

+++Table 16 of Appendix K indicates that contingencies of 20% were added to real estate costs and enhancement activities (construction, planting, fencing, etc.). 

 

SUMMARY 
Recreation modification costs and environmental mitigation costs were provided by the state and 
providers. Firms with expertise in these areas developed the costs. Costs were reviewed and 
approved or certified as appropriate. Costs in this appendix were escalated to Fiscal Year 2013 
dollars and include contingencies. Project first costs are implementation costs including construction 
costs and construction contingency costs, and excluding operation, maintenance, repair, 
rehabilitation, and replacement cost. The recommended alternative is Alternative 3 and is the least 
costly of the alternatives. The Total First Cost for Alternative 3 is approximately $106.6 million, 
compared to approximately $133.7 million for Alternative 4, $151.9 million for Alternative 2, and 
$311.8 million for Alternative 1. Costs for Alternative 3, are primarily comprised of the cost of 
recreation facility modifications and the cost of environmental mitigation. 



Appendix Y 

Final  Chatfield Reservoir Storage Reallocation FR/EIS 
 Y-8 July 2013 

 

 

 

 

 

 

 

 

 

 

This page intentionally left blank. 

 

 

 


	Executive_Summary_Final_July_2013[1].pdf
	Executive Summary
	1.1 Introduction
	1.2 Study Objectives
	1.3 Alternatives


	Table_of_Contents_Final_July_2013[1].pdf
	EXECUTIVE SUMMARY
	1. PURPOSE OF AND NEED FOR ACTION
	2. ALTERNATIVES
	3. AFFECTED ENVIRONMENT
	4. ENVIRONMENTAL CONSEQUENCES
	5. ECONOMIC ANALYSIS, COMPARISON OF ALTERNATIVES, AND PLAN SELECTION
	6. DESCRIPTION OF SELECTED PLAN
	7. IMPLEMENTATION
	8. PUBLIC INVOLVEMENT, REVIEW, AND CONSULTATION
	9. CONCLUSIONS AND RECOMMENDATIONS
	10. REFERENCES
	11. LIST OF PREPARERS
	12. DISTRIBUTION OF THE DRAFT FR/EIS
	13. ACRONYMS AND ABBREVIATIONS
	14. INDEX

	List_of_Tables_and_Figures_Final_July_2013[1].pdf
	LIST OF TABLES
	LIST OF FIGURES

	List_of_Appendices_Final_July_2013[1].pdf
	APPENDICES

	Chapter_1_Final_July_2013[1].pdf
	1. PURPOSE OF AND NEED FOR ACTION
	1.1 Chatfield Project History
	1.2 Chatfield Project Authorization
	1.3 Chatfield Location and Study Area
	1.4 Study and Implementation Authorities
	1.5 Project Allocation
	1.6 Purpose and Need Statement
	1.7 National Environmental Policy Act (NEPA)
	1.8 Summary of Prior Studies, Reports, and Existing Projects
	1.9 Water Supply and Demand Analysis


	Chapter_2_Final_July_2013[1].pdf
	2. Alternatives

	2.1 Problems and Opportunities
	2.2 Planning Objectives and Constraints
	2.3 Development of Alternatives
	2.4 Alternatives Considered in Detail
	2.5 Comparison of Alternatives
	2.6 Evaluation Criteria
	2.7 Evaluation Methodology
	2.8 Evaluation of Alternatives


	Chapter_3_Final_July_2013[1].pdf
	3. Affected Environment  
	3.1 Introduction
	3.2 Geology and Soils
	3.3 Hydrology
	3.4 Water Quality
	3.5 Aquatic Life and Fisheries
	3.6 Vegetation
	3.7 Wetlands
	3.8 Wildlife
	3.9 Endangered, Threatened, and Candidate Species, Species of Special Concern, and Sensitive Communities
	3.10 Land Use
	3.11 Hazardous, Toxic, and Radiological Wastes
	3.12 Air Quality
	3.13 Noise
	3.14 Aesthetics
	3.15 Socioeconomic Resources
	3.16 Transportation
	3.17 Recreation
	3.18 Cultural Resources


	Chapter_4_Final_July_2013[1].pdf
	4. Environmental Consequences
	4.1 Environmental Consequences Introduction
	4.2 Geology and Soils
	4.3 Hydrology
	4.4 Water Quality
	4.5 Aquatic Life and Fisheries
	4.6 Vegetation
	4.7 Wetlands
	4.8 Wildlife
	4.9 Endangered, Threatened, and Candidate Species, Species of Special Concern, and Sensitive Communities
	4.10 Land Use
	4.11 Hazardous, Toxic, and Radiological Wastes
	4.12 Air Quality
	4.13 Noise
	4.14 Aesthetics
	4.15 Socioeconomic Resources
	4.16 Transportation
	4.17 Recreation
	4.18 Cultural Resources
	4.19 Cumulative Impacts
	4.20 Collective Operational Scenario that Could Reduce Environmental Impacts


	Chapter_5_Final_July_2013[1].pdf
	5. Economic Analysis, Comparison of  Alternatives, and Plan Selection
	5.1 Introduction
	5.2 Alternatives Considered in Detail
	5.3 Comparison of Alternatives
	5.4 Evaluation of Alternatives
	5.5 The Selected Plan


	Chapter_6_Final_July_2013[1].pdf
	6. Description of Selected plan
	6.1 Introduction
	6.2 Features of Selected Plan
	6.3 CDNR/Water Providers Additional Measures Beyond the Federal Project
	6.4 Cost of Selected Plan
	6.5 Environmental Considerations


	Chapter_7_Final_July_2013[1].pdf
	7. Implementation
	7.1 Plan Implementation
	Schedule/Phasing Sequencing


	7.2 Items of Non-Federal Cooperation
	7.3 Implementation of CDNR/Water Providers Additional Measures


	Chapter_8_Final_July_2013[1].pdf
	8. Public Involvement, Review, and Consultation
	8.1 Introduction
	8.2 Public and Agency Scoping Involvement
	8.3 Public and Agency Scoping Comments
	8.4 Public and Agency Involvement Regarding the Draft FR/EIS


	Chapter_9_Final_July_2013[1].pdf
	9. Conclusions and Recommendations

	Chapter_10_Final_July_2013[1].pdf
	10. References

	Chapter_11_Final_July_2013[1].pdf
	11. List of Preparers


	Chapter_12_Final_July_2013[1].pdf
	12. Distribution of the Draft FR/EIS

	Chapter_13_Final_July_2013[1].pdf
	13. List of Acronyms and Abbreviations


	Chapter_14_Final_July_2013[1].pdf
	14. Index

	Appendix_A_Dam_Safety_July_2013[1].pdf
	Cover page  - Appendix A.  Dam Safety Evaluation

	Memorandum for Record

	Chatfield Dam Water Supply Re-Allocation Study
	Project Management Plan

	Executive Summary

	Table of Contents

	Water Supply Re-Allocation Study Chatfield Dam Geotechnical/Structural Dam Safety Evaluation

	1.0 General

	2.0 Purpose and Scope

	3.0 General Project Description

	3.1 Embankment

	3.2 Outlet Works

	3.3 Spillway


	4.0 Construction History

	5.0 Seismic Evaluation

	5.1 Preliminary Seismic Evaluation - 1985

	5.2 Seismic Evaluation - November 1986 (D.M. PC-44)

	5.3 Seismic Safety Review - 2002

	5.4 Seismic Evaluation (Phase I)


	6.0 Slope Protection

	7.0 Slope Stability

	7.1 General

	7.2 Method of Analysis

	7.3 Summary of Results

	7.5 Instrumentation Review


	8.0 Seepage Control

	8.1 Embankment Seepage

	8.2 Foundation Seepage

	8.3 Overburden


	9.0 Movement Review

	9.1 General

	9.2 Instrumentation Analysis


	10.0 Structural Evaluation

	10.1 General

	10.2 Critical Structures

	10.3 Study Data


	11.0 Conclusions

	12.0 Recommendations

	References

	Acronyms

	Appendix A - Excerpts from Embankment Criteria and Performance Report

	Appendix B - Determination of Resisdual Shear Strength

	Appendix C - Steady-State Seepage Stability Analyses

	Appendix D - Post-Liquefaction Stability Analyses




	Appendix_B_Tri-Lakes_Water_Control_Plans_July_2013[1].pdf
	Cover - Appendix B - Tri-Lakes Water Control Plans

	Table of Contents

	Tri-Lakes Water Control Plans

	Water Control Plan Cover Page

	Appendix B-1 - Chatfield Water Control Plan

	Appendix B-2 - Cherry Creek Water Control Plan

	Appendix B-3 - Bear Creek Water Control Plan



	Appendix_C_Water_Supply_Demand_Analysis_July_2013[1].pdf
	Cover - Appendix C - Water Supply Demand Analysis

	Table of Contents

	Water Supply Demand Analysis

	Introduction
	Statewide Water Supply Initative

	Section 1—Introduction
	1.1 Introduction to the Statewide Water Supply Initiative
	1.2 Background on Colorado Water Resources

	Section 3—Physical Environment of the Major River Basins
	Section 4—Legal Framework for Water Use
	4.3 Specific Tools for Addressing Water Needs

	Section 6—Water Needs Assessment
	Section 8—Options for Meeting Future Water Needs
	8.1 Developing Options for Future Water Needs
	8.2 Families of Options

	Section 10—Basin-Specific Options
	10.1 Overview of Basin-Specific Issues


	South Metro Water Supply Study
	Purpose of the Study
	The Study Area
	Population
	Water Supply Sources
	Water Demand
	Alternatives
	Key Findings
	Conclusions
	Recommendations



	Appendix_D_Ecosystem_Resoration_Evaluation_Report_July_2013[1].pdf
	Cover - Appendix D - Ecosystem Restoration Evaluation Report

	Table of Contents

	Ecosystem Restoration Evaluation Report

	Section 1 - Introduction

	Study Sponsors


	Section 2 - Approach and Methodologies

	Overview

	Methodology


	Section 3 - Results 
	Hydrology

	Biology


	Section 4 Key Observations and Recommendations

	Observations

	Recommendations


	Attachment A - Habitat Suitability Data for Species of Interest

	Attachment
 B - Cross Section Flow and Wetted Perimeter Analysis 
	Attachment C - Habitat Flow Relationships

	Attachment D - Summary of Wet and Average Year Habitat Area Change for Fish Species of Interest



	Appendix_E_Wetlands_July_2013[1].pdf
	Cover - Appendix E - Wetlands

	Table of Contents

	Wetlands
	Wetland Classification Indicators and Their Definition



	Appendix_F_Species_Known_to_Occur_in_Project_Area_July_2013[1].pdf
	Cover - Appendix F - Species of Mammals, Birds, Reptiles, and Amphibians Known to Occur in the Project Area

	Table of Contents

	Species of Mammals, Birds, Reptiles, and Amphibians Known to Occur in the Project Area 
	Mammals

	Small Mammals

	Medium-Sized Mammals

	Large Mammals


	Birds

	Reptitlles

	Amphibians



	Appendix_G_Butterfly_Species_Identified_July_2013[1].pdf
	Cover - Appendix G - Butterfly Species Identified at Denver Botanic Gardens at Chatfield, 1992-2001

	Table of Contents

	Butterfly Species Identified at Denver Botanic Gardens at Chatfield, 1992-2001 

	Appendix_H_USACE_Hydrologic_Report_July_2013[1].pdf
	Cover - Appendix H - USACE Hydrology Report:  Chatfield Dam and Reservoir 
	Table of Contents

	Chatfield Dam and Reservoir Reallocation Study

	Introduction

	Study Purpose

	Study Scope

	Study Area

	Basin Description

	Reservoir Operations


	Data Acquisition

	Hydrologic Data

	Meteorological Data

	Other Data


	Hydrological Analysis

	Streamflow Data

	Historic Reservoir Inflows

	Local Inflows

	Inflows Adjusted to Current Level of Development

	Conversion of Annual Maximum Daily Flows to Instantaneous Peak Flows

	Model of TriLakes Reservoir Systen

	Historic Chatfield Releases

	Model Calibration

	Baseline Conditions

	With Project Conditions

	Discussion of Results


	Development in the Flood Pool

	Observations

	References

	Appendix H-A - Incremental Inflow and Adjustment to Year 2000 Development

	Appendix H-B - Elevation-Area-Capacity-Outflow Relationships, Chatfield, Bear Creek, and Cherry Creek Reservoirs

	Appendix H-C - Flow and Pool Elevation Duration Relationships



	Appendix_I_(Text_Only)_USACE_Hydraulic_Analysis_July_2013[1].pdf
	Cover - Appendix I - USACE Hydraulic Analysis

	Table of Contents

	USACE Hydraulic Analysis

	1. Introduction

	2. Stream and Valley Characteristics

	3. Survey Data

	4. Study Discharges

	5. Development of HEC-RAS Model

	5.1 Analytical Methods and Model Assumptions

	5.2 Roughness Coefficients and Bridge Losses

	5.3 Accuracy of Model

	5.4 Water Surface Profiles


	6. Summary

	Appendix I-A - HEC-RAS Model Cross Section Locations

	Appendix I-B - Tables Reflecting HEC-RAS Water Surface Profile Analysis



	Appendix_I_A.1_USACE_Hydraulic_Analysis_July_2013[1].pdf
	Binder1
	Appendix I-A
	dc09h000
	dc09h001
	dc09h002
	dc09h100

	Binder2
	dc09h101
	dc09h102
	dc09h103
	dc09h104
	dc09h105

	Binder3
	dc09h106
	dc09h107
	dc09h108
	dc09h109
	dc09h110

	Binder4
	dc09h111
	dc09h112
	dc09h113
	dc09h114
	dc09h115


	Appendix_I_A.2_USACE_Hydraulic_Analysis_July_2013[1].pdf
	Binder5
	dc09h116
	dc09h117
	dc09h118
	dc09h119
	dc09h120

	Binder6
	dc09h121
	dc09h122
	dc09h200
	dc09h201
	dc09h202

	Binder7
	dc09h203
	dc09h204
	dc09h205
	dc09h206
	dc09h207

	Binder8
	dc09h208
	dc09h209
	dc09h210
	dc09h211
	dc09h212
	dc09h213


	Appendix_I_A.3_USACE_Hydraulic_Analysis_July_2013[1].pdf
	Binder9
	dc09h214
	dc09h215
	dc09h216
	dc09h217
	dc09h218

	Binder10
	dc09h219
	dc09h220
	dc09h221
	dc09h222
	dc09h223

	Binder11
	dc09h224
	dc09h225
	dc09h226
	dc09h227
	dc09h228
	dc09h229

	Binder12
	dc09h230
	dc09h231
	dc09h232
	dc09h233
	dc09h234

	Binder13
	dc09h235
	dc09h236
	dc09h237
	dc09h238
	dc09h239


	Appendix_I_A.4_USACE_Hydraulic_Analysis_July_2013[1].pdf
	Binder14
	dc09h240
	dc09h241
	dc09h242
	dc09h243
	dc09h244
	dc09h245

	Binder15
	dc09h246
	dc09h247
	dc09h248
	dc09h249
	dc09h250
	dc09h251
	dc09h252
	dc09h253
	dc09h254
	dc09h300


	Appendix_I_A.5_USACE_Hydraulic_Analysis_July_2013[1].pdf
	Binder16
	dc09h301
	dc09h302
	dc09h303
	dc09h304
	dc09h305
	dc09h306
	dc09h307
	dc09h308

	Binder17
	dc09h400
	dc09h401
	dc09h402
	dc09h403
	dc09h404
	dc09h405


	Appendix_J-Impacts_of_Increased_Water_Supply...July_2013[1].pdf
	Cover - Appendix J - Impacts of Increased Water Supply Storage on Water Quality

	Table of Contents

	Impacts of Increased Water Supply Storage on Water Quality

	1. Preface
	2. Chatfield Reservoir
	2.1 Background
	2.2 Chatfield Reservoir Physical Evaluation
	2.3 Nutrient Assessment
	2.4 Metals Assessment
	2.5 Bacteria Assessment
	2.6 Assumptions and Limitations

	3. South Plate River Downstream of Chatfield Reservoir
	3.1 Background
	3.2 Chatfield Dam Releases
	3.3 Water Quality Critical Low Flow for the South Platte River Immediately Downstream of Chatfield Reservoir
	3.4 Summary of Potential Downstream Water Quality Impacts to the South Platte River

	4. Summary
	5.  References
	Attachment 1 - Colorado Division of Wildlife 2008 Study of Mercury Methylation at Chatfield Reservoir

	Attachment 2 - Metro Denver Area Water Diversion Schematic



	Appendix_K_CMP_July_2013[1].pdf
	Compensatory Mitigation Plan
	Contents
	EXECUTIVE SUMMARY
	1.0 INTRODUCTION
	1.1 Report Organization

	2.0 CORPS PLANNING POLICY AND GUIDANCE
	3.0 GUIDING PRINCIPLES
	3.1 Prioritize Mitigation
	3.2 Context
	3.3 Habitat Overlap
	3.4 Replace Lost Ecological Functions
	3.5 Selection of Locations for Compensatory Mitigation 

	4.0 MITIGATION APPROACH
	5.0 OBJECTIVES
	6.0 PROPOSED MITIGATION ACTIVITIES
	6.1 On-Site Mitigation
	6.2 Off-Site Mitigation
	6.3 Mitigation for Impacts to Preble’s Designated Critical Habitat 
	6.4 Summary

	7.0 IMPLEMENTATION
	7.1 Process
	7.2 Schedule
	7.3 Responsibilities for Compensatory Mitigation
	7.4 Monitoring
	7.5 Adaptive Management
	7.6 Consultation with Federal and State Agencies

	8.0 COSTS
	8.1 Cost Estimate Summary and Assumptions
	8.2 Cost Effectiveness/Incremental Cost 

	Appendix A Stakeholder Involvement
	Appendix B Compliance with Policy and Guidance on Compensatory Mitigation
	Appendix C Ecological Functions Approach
	Appendix D Regional Conservation Planning
	Appendix E Challenge Cost Share Agreement
	Appendix F Guidelines for the Restoration and Revegetation of Temporarily Disturbed Upland Areas at Chatfield State Park
	Appendix G Assumptions and Calculations for On-Site Mitigation Gains in EFUs and Costs
	Appendix H Review of Designated Preble’s Critical Habitat in the Pike National Forest
	Appendix I Ecological Functions Approach Model Review Report, Chatfield Reallocation Study

	Appendix_L_Real_Estate_Plan_July_2013[1].pdf
	Cover - Appendix L - Real Estate Plan

	Table of Contents

	Real Estate Plan

	Purpose

	Authority

	Project Description

	Property Location

	Description of Project Site

	Studies

	Real Estate Requirements and Recommended Estates

	Fee

	Fee Exclusing Minerals

	Disposal

	Privately Owned Improvements on Corps Managed Lands

	Federal Owned Lands

	Pike National Forest

	Chatfield State Park

	Sponsosr Owned Lands

	Navigation Servitude 
	Induced Flooding

	Public Law 91-646

	Minerals

	Planning and Design

	Facility/Utility Relocation 
	Assessment of Local Sponsor 
	Baseline Cost Estimate

	HTRW

	Attitude of Landowners

	Acquisition Schedule

	Recommendations/Comments 

	Exhibit A

	Exhibit B-1

	Exhibit B-2

	Exhibit B-3

	Exhibit C

	Exhibit D

	Exhibit E



	Appendix_M_Recreation_Facilities_Modification_Plan_July_2013[1].pdf
	Cover - Appendix M - Recreation Facilities Modification Plan

	Table of Contents

	Chatfield Reservoir Recreation Facilities Modification Plan

	1. Introduction

	2. Site Characteristics

	Flood History

	Existing and Potential Reservoir Operations

	Visitation Characteristics

	Natural Resources


	3. Recreation Facilities Modification Plan

	North Boat Ramp

	Massey Draw Day Use Area

	Swim Beach Area

	Catfish Flats and Fox Run Group Picnic Areas

	Kingfisher/Gravel Ponds/Platte River Trailhead Areas

	Marina Area

	Plum Creek Area


	4.  Economics 
	Other Costs

	Cost Estimates


	References

	Appendix 1. Cost Estimate Details

	Appendix 2. Road Alignment Study

	Appendix 3. Gravel Pond Protection

	Appendix 4. Marina Operations

	Appendix 5. 5437' Reservoir Elevation Alternative

	Appendix 6. USACE Land Use Guidance and Exception

	Appendix 7. Construction Concept Analysis

	Appendix 8. Borrow Area Plans

	Appendix 9. EarthCalc Summary

	Appendix 10. Geotechnical Report



	Appendix_N_Chatfield_Marina_July_2013[1].pdf
	Cover - Appendix N - Chatfield Marina, Reallocation Impact Assessment Report 
	Table of Contents

	Chatfield Marina, Reallocation Impact Assessment Report, Chatfield State Park, Littleton, CO

	1.0 Executive Summary

	2.0 Introduction

	3.0 Existing Conditions

	In Water Facilities

	Marina Dock Utilities

	Upland Facilities


	4.0 Reservoir Storage Reallocatoin Impacts

	Overview

	Marina Impacts

	Upland Impacts 


	5.0 Marina Alternatives

	The Reefs

	The Islands


	6.0 Moving Forward-Next Steps

	Coordination and Scheduling

	Engineering and Design Costs

	Recommendations


	Appendices

	Appendix 1 - Water Level Graphics and Posts Reallocation

	Appendix 2 - The Reefs Opinion of Probable Construction Costs

	Appendix 3 - The Islands Opinion of Probable Construction Costs

	Appendix 4 - Engineering Costs



	References


	Appendix_O_Costs_July_2013[1].pdf
	Cover - Appendix O - Costs
	Table of Contents
	1. Cost of Reallocation
	1.1 Purpose
	1.2 Alternatives
	1.3 Alternative Analysis
	1.4 Alternative 3 Cost of Storage

	Exhibit A - Water Provider Information

	Appendix_P_Public_and_Agency_Scoping_Comments_July_2013[1].pdf
	Cover - Appendix P - Public and Agency Scoping Comments

	Table of Contents

	Public and Agency Scoping Comments

	Chatfield Reservoir Storage Reallocation Project--Summary of Public and Agency Scoping Comments



	Appendix_Q_Avian_Point_Count_Data_July_2013[1].pdf
	Cover - Appendix Q - Avian Point County Data

	Avian Point Counts - Conducted June 20 and June 27, 2006

	List of Bird Species Observed During June 2006 Surveys at Chatfield

	Number of Birds Observed at Each Station During Point Counts Conducted June 20, 2006

	Number of Birds Observed at Each Station During Point Counts Conducted June 27, 2006


	Appendix_R_Antecedent_Flood_Study_July_2013[1].pdf
	Cover - Appendix R - Antecedent Flood Study

	Table of Contents

	Antecedent Flood Study

	Introduction

	Background Information

	Precipitation

	Comparison with Other Studies

	Snowmelt

	Conclusions and Recommendations

	Appendix - Independent Technical Review Comments and Responses



	Appendix_S_Compliance_with_Env_Statutues_July_2013[1].pdf
	Cover - Appendix S - Compliance with Environmental Statutes

	Table of Contents

	Compliance with Environmental Statutes

	1. Compliance with Environmental Statutes

	American Indian Religious Freedom Act (AIRFA) of 1978

	Bald and Golden Eagle Protection Act (BGEPA) of 1940, as amended

	Clean Air Act of 1972, as amended

	Clean Water Act of 1977, as amended (Federal Water Polution Control Act)

	Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended

	Endangered Species Act of 1973, as amended

	Farmland Protection Policy Act (FPPA) of 1981 (Subtitle I of Title XV of the Agriculture and Food Act of 1981), of 1984

	Federal Water Project Recreation Act of 1965, as amended

	Fish and Wildlife Coordination Act (FWCA) of 1958, as amended

	Land and Water Conservation Fund Act (LWCFA) of 1964, as amended

	Migratory Bird Conservation Act of 1929, as amended

	Migratory Bird Treaty Act (MBTA) of 1918, as amended

	National Environmental Policy Act (NEPA) of 1969, as amended

	National Historic Preservation Act (NHPA) of 1966, as amended

	Native American Graves Protection and Repatriation Act (NAGPRA) of 1990

	Noise Control Act of 1972

	North American Wetlands Conservation Act (NAWCC) of 1989

	Resource Conservation and Recovery Act (RCRA) of 1976, as amended

	Rivers and Harbors Act of 1899

	Toxic Substances Control Act (TSCA) of 1976

	Watershed Protection and Flood Prevention Act of 1954, as amended

	Wild and Scenic Rivers Act of 1968, as amended

	Executive Order No. 11988 of May 24, 1977:  Floodplain Management

	Executive Order No. 11990 of May 24, 1977:  Protection of Wetlands

	Executive Order No. 12692 of June 9, 1995:  Recreational Fisheries

	Executive Order No. 12898 of February 11, 1994:  Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations

	Executive Order No. 13045 of April 23, 1997:  Protection of Children from Environmental Health Risks and Safety Risks

	Executive Order No. 13112 of February 3, 1999:  Invasive Species

	Executive Order No. 13186 of January 10, 2001:  Responsibilities of Federal Agencies to Protect Migratory Birds

	Executive Order No. 13195 of January 18, 2001:  Trails for America in the 21st Century

	Executive Order No. 13352 of August 26, 2004:  Facilitation of Cooperative Conservation

	Executive Order No. 13443 of August 20, 2007:  Facilitation of Hunting Heritage and Wildlife Conservation

	Council on Environmental Quality (CEQ) Memorandum, August 10, 1980, Interagency Consultation to Avoid or Mitigate Adverse Effects on Rivers in the Nationwide Inventory

	Attachments

	Attachment 1 - Correspondence between EPA and Corps

	Attachment 2 - Correspondence between SHPO, Jefferson County Planning and Zoning Commission, and Corps

	Attachment 3 - Letter from National Park Service to Colorado State Parks regarding the Land and Water Conservation Fund program

	Attachment 4 - Letters from the Corps to Native American tribes





	Appendix_T_NED_Recreation_Benefit_Analysis_July_2013[1].pdf
	Cover page - Appendix T - National Economic Development (NED) Recreation Benefit Analysis 
	Table of Contents

	National Economic Development (NED) Recreation Benefit Analysis

	Methodology and Results of the Recreation Benefit Analysis Using the Corps' Unit Day Value Methodology to Determine the Effect of Reallocation of Storage at Chatfield Reservoir on NED Recreation Benefits at Chatfield State Park - Feb 2013

	Background

	Rationale for Using the Unit Day Value (UDV) Method

	Chatfield State Park Market Area

	Chatfield State Park Primary Recreation Activities

	Recreation Assessment Workshops for Assigning UDV Points

	Recreation Comments from the General Public

	Estimated Reductions in Visits to Chatfield State Park with Reallocation

	Sightseeing

	NED Recreation Benefit Calculation Methodology

	Comparison of Annual Recreation Benefits among Alternatives 
	Economic Justification


	Exhibit A - Recreation Analysis

	Exhibit B - Recreation Analysis

	Exhibit C - Persons Assigning Unit Day Value Points for Recreation Activities at Chatfield State Park (SP) Under 3 Alternatives and 2 Time Periods

	Exhibit D - Comments Made by Persons Invited to Attend Workshops to Assign Unit Day Value (UDV) Points to Assess Enjoyment of Recreation Activities at Chatfield Under Three Alternatives and Two Time Periods

	Exhibit E - Economic Guidance Memorandum (EGM) 11-03



	Appendix_U_Regional_Economic_Development...July_2013[1].pdf
	Cover - Appendix U - Regional Economic Development and Other Social Effects Analyses 
	Table of Contents

	Regional Economic Development and Other Social Effects Analyses

	Section I. Introduction

	Background

	FR/EIS Alternatives and Analytical Coverage

	Chatfield State Park

	Chatfield Reservoir Proposed Storage Reallocation Project

	RED and OSE Analysis Methodology

	Limitations and Caveats

	Project Scope Change

	Report Organization


	Section II. Current Conditions

	Study Area Demographic and Economic Conditions

	Chatfield State Park Current Visitation

	Chatfield State Park On-site Revenue

	Chatfield State Park Off-site Visitor Spending


	Section III. Proposed Reservoir Management and Operational Changes

	Current Facility Inventory and Proposed Changes

	Construction Period and Phasing


	Section IV. Regional Economic Development (RED) Analysis

	Regional Economic Modeling

	Study Area

	Regional Economic Impacts--Project Construction and Operation

	Regional Economic Impacts--Recreation--Alternative 3

	Recreation Economic Impacts--Alternative 4

	Regional Economic Impacts--Recreation--Alternative 4


	Section V. Other Social Effects (OSE)

	Colorado State Parks and Concessionaire Revenue Impacts--Alternative 3

	Colorado State Parks Revenue Loss--Alternative 3

	Concessionaire Revenue Loss--Alternative 3

	Summary of Revenue Impacts--Alternative 3

	Colorado State Parks and Concessionaire Revenue Impacts--Alternative 4

	Colorado State Parks Revenue Loss--Alternative 4

	Concessionaire Revenue Loss--Alternative 4

	Summary of Revenue Impacts--Alternative 4

	Other Social Effects--Reallocation Alternatives 3 and 4

	Other Social Effects--No Action Alternatives 1 and 2

	Environmental Justice


	Appendix A.  Chatfield State Park, 2007 Visitation by Recreation Activity

	Appendix B. Recreation Preferences Survey Instrument



	Appendix_V_Biological_Assessment_July_2013[1].pdf
	Cover - Appendix V - Biological Assessment
	Table of Contents
	1.0 Introduction
	2.0 Proposed Action
	3.0 Action Area
	4.0 Federally-Listed Threatened, Endangered, and Candidate Species Potentially Affected by the Proposed Action
	4.1 Biological Assessment Process
	4.2 Habitat Types in the Study Area
	4.3 Species Evaluated

	5.0 Effects Analysis
	5.1 Project Operations
	5.2 Potential Impacts to Federally-Listed Threatened, Endangered and Candidate Species
	5.3 Cumulative Effects

	6.0 Effects Determination
	6.1 Interior Least Tern
	6.2 Whooping Crane
	6.3 Canada Lynx
	6.4 Mexican Spotted Owl
	6.5 Piping Plover
	6.6 Pawnee Montane Skipper
	6.7 Greenback Cutthroat Trout
	6.8 Colorado Butterfly Plant
	6.9 Ute Ladies’-Tresses Orchid
	6.10 Preble’s Meadow Jumping Mouse
	6.11 Gunnison’s Prairie Dog

	7.0 Conservation Measures
	7.1 On-Site Mitigation
	7.2 Off-site Mitigation
	7.3 Permanent Protection of Target Habitat
	7.4 Habitat Enhancement
	7.5 Buffers
	7.6 Connectivity
	7.7 Proximity
	7.8 Short- to Mid-term Monitoring
	7.9 Long-term Monitoring

	8.0 References
	9.0  List of Preparers and Consultation
	FIGURES
	Attachment 1: PRRIP BA


	Appendix_W_404b1_Analysis_July_2013[1].pdf
	Cover - Appendix W - CWA Section 404(b)(1) Analysis Dredge and Fill Compliance 
	Table of Contents

	CWA Section 404(b)(1) Analysis Dredge and Fill Compliance Chatfield Reservoir Storage Reallocation FR/EIS

	1. Introduction
	2. Project Description
	2.1 Location and General Description
	2.2 General Description of Dredge and Fill Activities
	2.3 Source, Description and Quantities of Fill Material (Subpart G)

	3. Factual Determinations – Evaluation of Potential Impacts of Proposed Dredge and Fill Materials
	3.1 Potential Impacts on Physical and Chemical Characteristics of the Aquatic Ecosystem (Subpart C)
	3.2 Potential Impacts on Biological Characteristics of the Aquatic Ecosystem (Subpart D)
	3.3 Potential Impacts on Special Aquatic Sites (Subpart E)
	3.4 Potential Effects on Human Use Characteristics (Subpart F)
	3.5 Secondary Effects on the Aquatic Ecosystem
	3.6 Cumulative Effects on the Aquatic Ecosystem

	4. Findings of Compliance or Non-Compliance with Restrictions on Discharge
	4.1 Adaptation of Section 404(b)(1) Guidelines to the Evaluation
	4.2 Evaluation of Available Practicable Alternatives to the Proposed Discharge Site Which Would Have Less Adverse Impact on the Aquatic Ecosystem
	4.3 Compliance with Applicable State Water Quality Standards
	4.4 Compliance with Applicable Toxic Effluent Standard or Prohibition Under Section 307 of the Clean Water Act
	4.5 Evaluation of Extent of Degradation of the Waters of the United States
	4.6 Appropriate and Practicable Steps Taken to Minimize Potential Adverse Impacts of the Discharge on the Aquatic System

	5. Summary Findings
	6. References


	Appendix_X_FWCA_July_2013[1].pdf
	Cover - Appendix X - FWCA Report

	Table of Contents

	FWCA Report

	Draft Fish and Wildlife Coordination Act Report

	Planning Aid Letter

	Study Area

	Fish and Wildlife Resources

	Alternatives Under Consideration

	Impacts

	Mitigative Measures/Opportunities

	Recommendations

	Summary

	Appendix A - Fish Species Present in the Project Area




	Appendix_Y_Project_Implementation_Costs_July_2013[1].pdf
	Cover - Appendix Y - Project Implementation Costs
	Table of Contents
	Summary of Costs of the Alternatives
	Development of Costs for Recreation Modifications and Environmental Mitigation
	Recreation Modification Costs for Alternative 3
	Environmental Mitigation Costs for Alternative 3
	SUMMARY

	Appendix_Z_Tree_Management_Plan_July_2013[1].pdf
	Cover - Appendix Z - Tree Management Plan

	Table of Contents

	Tree Management Plan
	1.0 Introduction
	2.0 Evaluation of Tree Mortality and Target Elevation for Tree Removal
	2.1  Inundation of Trees under the Proposed Action (Alternative 3)
	2.2  Number of Acres Affected

	3.0  Tree Removal Options
	4.0 Cost Estimate for Clearing and Grubbing
	5.0  Schedule
	References
	Figure 1 - Distribution of Cottonwoods and Sandbar Willows below 5444 Ft Elevation

	Attachment A



	Appendix_AA_Summaries_of_Water_Providers_Water_Conservation_Programs_July_2013[1].pdf
	Cover - Appendix AA - Summaries of Water Provider's Water Conservation Programs

	Table of Contents

	Summaries of Water Provider's Water Conservation Program

	Arapahoe County Water and Wastewater Authority (AACWWA)

	Castle Pines Metropolitan District

	Castle Pines North
 Metropolitan District 
	Introduction

	Conservation Plan Goals

	Rate Structure

	Residential Water Usage, Per 1,000 Gallons, Per Month

	Rebates

	Other Conservation Programs

	Project Name

	Summary


	Town of Castle Rock

	Centennial Water and Sanitation District

	Current Water Conservation Activities

	Future Water Conservation Activities


	Center of Colorado Water Conservancy District

	Cottonwood Water and Sanitation District

	An annual in-home/commercial allocation based on the average historic consumption

	Annual irrigation allocation based on 30-inches over the landscaped area

	An increasing block rate structure consisting of a fixed fee plus a consumption charge

	Cash incentives for the installation of Ultra Low Volume toilets, Water Wise Washing Machines and Low flow fixtures


	Central Colorado Water Conservancy District

	Colorado Agricultural Conservatoin Outreadh (CACO)

	CCWCD Contract Audit

	Conservation Science and Research

	Water Metering and Telemetry Program

	Green Reservoir Design


	Denver Botanical Gardens

	Mount Carbon Metro District

	Pinery Water and Wastewater District

	Colorado State Parks

	Stonegate Village Metropolitan District

	Western Mutual Ditch Company

	Douglas County Water Resources Authority



	Appendix_BB_Policy_Waivers_July_2013[1].pdf
	Cover - Appendix BB - Policy Waivers

	Table of Contents

	Policy Waivers

	Request for a Waiver of Antecedent Flood Criteria 2005
	Request for a Waiver of Antecedent Flood Criteria 2006
	Request Policy Exception for Reallocation of Storage 
	Reallocation of Storage at Chatfield Reservoir 
	Chatfield Reallocation Study - LUDP Guidance 
	Chatfield Reallocation Study - LUDP Exception Request 
	Chatfield Structural Analysis Beach House Complex 
	Certification for Structural Design Requirements
	Request for Waiver for the Location of Recreational Structures 


	Appendix_CC_Additional_Measures.._July_2013[1].pdf
	Cover - Appendix CC - Additional Measures beyond the Federal Project

	Table of Contents

	Appendix CC.  Additional Measures beyond the Federal Project
	Recreational Impacts and Proposed Recreation Facility Modification Measures
	Environmental Impacts and Proposed Mitigation Measures


	Appendix_DD_Response_to_Public_Comments..._July_2013[1].pdf
	Cover - Appendix DD - Response to Public Comments on the Draft FR/EIS

	Table of Contents

	Response to Public Comments on the Draft FR/EIS

	Comments and Responses

	Comment Letters

	Representative Ed Perlmutter

	Representative Mike Coffman

	Senators Mark Udall and Michael F. Bennet

	Suzanne J. Bohan, Director, NEPA Compliance and Review Program, Office of Ecosystem Protection and Remediation, U.S. Environmental Protection Agency, Region 8

	Robert F. Stewart, Regional Environmental Officer, U.S. Department of the Interior, Office of Environmental Policy and Compliance

	Terry Nolan, General Manager, Highlands Ranch Metro District

	Lakehurst Water and Sanitation District Board of Directors

	Barbara Biggs, Metro Wastewater Reclamation District 
	Patrick Fitzgerald, President, Metropolitan Denver Water Authority

	Thomas M. Clark, 
Mount Carbon Metropolitan District
	Eric W. Wilkinson,  Northern Colorado Water Conservancy District

	W.R. "Skip" Fischer, Chairman, Adams County Colorado

	Gary Atkin, General Manager,  Arapahoe County Water and Wastewater Authority Board of Directors

	Gary Barber, Chair, Arkansas Basin Roundtable

	Robert J. Brabec, President, 
BMR Metropolitan District 
	Board of Directors, 
Castle Pines Metropolitan District 
	Pamela Ridler, CCE,  President/CEO, 
Castle Rock Chamber of Commerce 
	John Hendrick, General Manager, 
Centennial Water and Sanitation District 
	Larry Moore, Co-Chairman and Kevin Urie, Co-Chairman, 
Chatfield Watershed Authority 
	Dan Mikesell, Interim Director,  City of Aurora Water Department

	Debbie Brinkman, Mayor
,  City of Littleton 
	James D. Gunning, Mayor, 
City of Lone Tree 
	Mike King, Executive Director, Colorado Department of Natural Resources, 
State of Colorado 
	Scott lamond, President of the Board of Directors, 
Cottonwood Water and Sanitation District 
	James S. Lochhead, CEO/Manager, 
Denver Board of Water Commissioners
	Kelly J. Brough, president and CEO, Denver Metro Chamber of Commerce

	Bob Peters, 
Water Resource Engineer,  Denver Water 
	Jack A. Hilbert, Chair,  Douglas County Board of County Commissioners

	David A. Weaver, Sheriff, Douglas County Sheriff's Office

	O. Karl Kasch, Chairman,  East Cherry Creek Valley Water & Sanitation District 
	Michelle Pierce, Chairman, 
Gunnison Basin Roundtable
	Jefferson County 
Board of County Commissioners 
	Thomas M. Clark, President, 
Mount Carbon Metropolitan District 
	Brian P. Dunnigan, P.E., Director, Department of Natural Resources, 
State of Nebraska
	Kent Crowder, Chair, 
North Platte Basin Roundtable 
	Charles J. Krogh, District Manager, Pinery Water & Wastewater District

	Patrick Fitzgerald, District Manager,  Platte Canyon Water and Sanitation District

	Plum Creek Wastewater Board of Directors

	Larry D. Moore, General Manager, 
Roxborough Water and Sanitation District
	South Platte II Working Group

	Patrick Fitzgerald, District Manager, 
Southwest Metropolitan Water and Sanitation District
	Ann A. Terry, Executive Director, 
Special District Association of Colorado 
	Bob Kellerhuis, Mayor, 
Town of Kersey 
	Andrew Martinez, Mayor, Town of LaSalle

	
Donald R. Brookshire,  Mayor, Town of Severance 
	Margarita Leon, Mayor, Town of Wiggins

	John S. Vazquez, Mayor, 
Town of Windsor 
	Brett Reddenn, President, 
Upper Gunnison River Water Conservancy District
	Jeanne Hayes, President, Roxborough Park Foundation 




	Appendix_EE_Potential_Faiure_Mode_Analysis_July_2013[1].pdf
	Cover - Appendix EE - Potential Failure Mode Analysis

	Table of Contents

	Potential Failure Mode Analysis

	1. Overview of Potential Faiure Mode Analysis (PFMA)

	2. Previous Investigations in Support of the Reallocation Study

	3. PFMA Process

	3.1 Brain Storming Session

	3.2 Determining Significant Failure Modes

	3.3 Identifying and Describing Credible Potential Failure Modes

	3.4 Listing "More Likely" and "Less Likely Factors"

	3.5 Major Findings and Understandings

	3.6 Action Items


	4. Credible Potential Failure Modes Identified

	5. Evaluation of Credible Potential Failure Modes

	6. Summary



	Appendix_FF_SedimentDepletion_July_2013[1].pdf
	Cover - Appendix FF - Denver Tri-Lakes Projects Chatfield Sediment Depletion Rates - Future Conditions

	Executive Summary

	Table of Contents

	Denver Tri-Lakes Projects, Chatfield Sediment Depletion Rates,
 Future Conditions
	List of Figures
	List of Tables
	 Appendices
	1 Chatfield Project – General Information
	1.1  Purpose
	1.2 Scope of Work
	1.3 Authorization
	1.4 Project History
	1.5 Study Area
	1.6 Geography and Topography
	1.7  Climate

	2 Engineering Data & Analysis
	2.1 Omaha District Reservoir Storage Capacity Calculations
	2.2 Original Reservoir Capacity & Depletion Rate Calculations
	2.3 1977 Reservoir Storage Capacity Calculations
	2.4 2010 Reservoir Storage Capacity Calculations

	3 Chatfield Reservoir Storage Capacity Projections
	3.1 +50 and +100 Year Reservoir Storage Capacity Projections
	3.2 Recommended Design Rate

	Appendix A - Omaha District Reservoir Area - Capacity Analysis



	Appendix_GG_Adaptive_Management_Plan_July_2013[1].pdf
	Cover - Appendix GG - Adaptive Management Plan

	Table of Contents

	Adaptive Management Plan
	Introduction
	Framework
	Oversight
	Schedule
	Target Environmental Resources
	Core Objectives
	Uncertainties
	Contingencies

	Tree Clearing within the Fluctuation Zone
	Core Objectives
	Uncertainties
	Contingencies

	Weed Control within the Fluctuation Zone
	Core Objectives
	Uncertainties
	Contingencies

	Water Quality
	Core Objectives 
	Uncertainties 
	Contingencies 
	Critical Low Flows

	Operations
	Core Objectives
	Uncertainties
	Contingencies
	Collective Operational Scenario that Could Reduce Environmental Impacts

	Aquatic Life and Fisheries
	Core Objectives
	Uncertainties
	Contingencies 

	References


	Appendix_HH_Comparative_Review_of_Reservoir..._July_2013[1].pdf
	Cover - Appendix HH - Comparative Review of Reservoir Fluctuation Zone, Chatfield Reallocation Project

	Table of Contents

	Comparative Review of Reservoir Fluctuation Zone, Chatfield Reallocation Project

	Background

	Purpose

	Approach

	Report Organization

	Barr Lake

	Soils

	Weeds

	Other Vegetation

	Other Observations


	Bear Creek Lake 
	Soils

	Weeds

	Other Vegetation


	Cherry Creek Reservoir

	Soils

	Weeds

	Other Vegetation

	Other Observations 

	Jackson Reservoir

	Soils

	Weeds

	Other Vegetation

	Other Observations


	John Martin Reservoir

	Soils

	Weeds

	Other Vegetation

	Other Observatoins


	Pueblo Reservoir 

	Soils

	Weeds

	Other Vegetation

	Other Observations


	Study Findings

	Mudflats

	Weeds

	Other Vegetation

	Wildlife Habitat

	Recreation


	References

	Appendix A - Photo Log






