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5. ECONOMIC ANALYSIS, COMPARISON OF
ALTERNATIVES, AND PLAN SELECTION

51 Introduction

This chapter describes the process that was used to evaluate the alternatives and ultimately
recommend the 20,600 Acre-Foot Reallocation Alternative as the SeléctedPlan for implementation
at Chatfield Reservoir. Corps guidance requires an economic analysis as part of the evaluation of
alternatives. The Planning Guidance Notebook (ER 1105-2-100, USACE, 2000), the USACE Water
Supply Handbook (Revised Institute for Water Resources Report 96-PS-4,[USACE, 1998), and the
Economic and Environmental Principles and Guidelines for Water and Related Iand Resources Inmplementation
Studies (P&Gs) (U.S. Water Resources(@ounéily 1983) provided guidance for identifying and
assessing the proposed alternatives. The
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tingincers does not endorse nor cerify the estimated costs reflected in Appendis Y. The sponsor is
sesponsible for funding any cost increases. Costs in Appendis Y were escalated to iscal Year 2013

(FY 2013 (Octobet 2012))interest rates(and price levels were used to perform the NED and financial

of the four proposed alternatives and the local repayment amount for project(Costs, using

Projects o Fiscal Year 2013 (USACE, October 26, 2012), Costs of the Selected Plan and
(CAlculations o the Gpdated cost of Storage ate presented at FY2013) price I&VElS) using FY 2013
federal interest rates found in EGM @3%0% (USACE, October (26, 2012.%

5.2  Alternatives Considered in Detail
This study focuses on four alternatives as described in Chapter 2:

»  Alternative 1—No Action, Penley Reservoir combined with Gravel Pit(Storage)

Chatfield Reservoir Storage Reallocation FR/EIS
51 July 2013
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= Alternative 2—NTGW combined with Gravel Pit Storage (Least Cost Alternative to
Chatfield Reservoir Storage Reallocation)

= Alternative 3—Reallocation of 20,600 acre-feetof Storage (20,600 Acre-Foot Reallocation)

= Alternative 4—Reallocation of 7,700 acre-feet'of Storage (7,700 Acre-Foot Reallocation) and
use of NTGW and Gravel Pit Storage

A detailed description of each of the alternatives and their various components for addressing the
purpose and need of the project is presented in Section 2.4. These alternatives met the federal
objective as well as the objectives and sub-objectives presented in the Purpose and Need Statement
that responds to the water supply/demand analysis described in Chapter 1. The federal objective is
to reasonably maximize NED consistent with protecting the Nation’s environment, and consistent
with the Corps’ Environmental Operating Principles (EOP) (described in Section(1.6). The
objectives and sub-objectives are to develop alternatives that:

* Increase availability and reliability of water supply by providing an additional average year
yield of 8,530 acte-fece (FENARIAVEREENEIAOR20,600 GereFo0ECHAERE) of M1
water, sustainable over a 50-year period, to contribute towards meeting a water supply
shortfall projected to be 90,000 acre-feet per year by 2050 for the service area of the 12
water providers.

* Provide, over the 50-year planning period, water supply of equivalent quality as currently
supplied to the Denver Metro region.

* Maintain adequate levels of downstream flood control over the 50-year period of analysis.

* Ensure provision in-kind of recreation facilities and experiences during the 50-year period of
analysis.

* Ensure maintenance of environmental benefits by minimizing environmental impacts, fully
mitigating unavoidable significant impacts, monitoring to evaluate the level of success, and
implementing an adaptive management strategy involving input from several agencies.

* Become less reliant on non-renewable groundwater by utilizing renewable water supplies,
thus extending the availability and life of these critical aquifers for use by future generations.

= Are consistent with USACE EOP and USACE Campaign Plan(goals, including robust
design, risk management and communication, reliability and adaptability to future change.

* Find collaborative solutions to future Denver Metro area water supply needs.

The major components of the proposed alternatives shown in Table 5-1 are combined to provide
equal amounts and quality of water for an additional average year yield of 8,539 acre-feet over the
planning period. The NED procedure and the financial analysis require assessment of all of the costs
involved in implementing each alternative. The evaluation therefore considers the specific
components that comprise each alternative and date when each component would be available to
supply water. Because the Chatfield Reservoir storage reallocation project is assumed to be
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implemented in 2017, that year is defined as the base year and the start of the 50-year planning
period for the purpose of this analysis. Alternatives would provide water in the base year and
continue that supply until 2067 Penley Reservoir is a key component of the No Action Alternative
(Alternative 1); however, this proposed reservoir could not yield water supply in the base year.
NTGW would be required to provide water until Penley Reservoir was available. The reallocation of
7,700 acre-feet of Chatfield Reservoir storage (Alternative 4) would not provide a water supply
equivalent to Alternatives 1, 2, and 3. Gravel pits and NTGW components were added to 7,700
acre-feet of Chatfield Reservoir storage reallocation to make the Alternative 4 yield comparable to
the other alternatives.

Ad Table 5-1
Water Supply Sources
‘Alternative 4
Alternative 2 Alternative 3 7,700 Acre-Foot
Alternative 1 NTGW/ Downstream | 20,600 Acre-Foot | Reallocation/NTGW/ Downstream l
No Action* Gravel Pits Reallocation Gravel Pits
NTGW, Penley Reservoir |NTGW (Chatfield Reservoir  |Chatfield Reservoir, NTGW
Gravel @it Gravel Pits (Chatfield Reservoir  |Chatfield Reservoir, Gravel Pits
NTGW, other storage® ~ [NTOW, other | oo | Chatfield Reservoir, NTGW, other
storage®

* Surface water from Penley Reservoir would replace NTGW. in 20170

5.2.1 Water Supply Yields (Benefits) by Source for Each Alternative
Each alternative provides 8,539 acre-feet average year yield of additional water supply when fully

online. The [Penley Reservoit User Group’s) share of this average year yield is(5;275) acre-feet and the
would acquire 3,248 acre-feet average year yield based on
S level of participation in the 20,600 acre-foot storage reallocation and the ability to capture some
NTGW in Chatfield Reservoir for reuse.

(IG"ACHESEEE) These average year yields are based on volumes that could be stored from inflows
during the 1942-2000 period of record (POR), including some years of severe drought when the
only water stored were flows that were captured for reuse, for a minimum drought-year yield of
2,379 acre-feet. Table 5-2 presents the average year yield associated with the components identified
for each alternative. It is assumed that the demand for water is independent of the alternative source
of water. Therefore the alternatives would not change the rate at which water is demanded.
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Chapter 5
Table 5-2
Water Supply Quantities, Average Year Yield (Acre-Feet)
Alternative 4
Alternative 2 Alternative 3 7,700 Acre-Foot
Alternative 1 NTGW/Downstream 20,600 Acre-Foot Reallocation/NTGW/
No Action Gravel Pits Reallocation Downstream Gravel Pits

Penley Reservoir User Group*
NTGW 5275 5275 0 3323
Penley Reservoir* 5,275% 0 0 0
(Chatfield Reservoir 0 0 5,275 1,952
Total 5275 5275 5275 5275
Lower South Platte Gravel Pit User Group®
Gravel Pits 3248 3248 o 2,046

0 0 3,248 1202

3,248 3,248 3,248 3,248

16 16 0 10
(Chatfield Reservoir 0 0 16 ®
Total 16 16 16 16
* Surface water from Penley Reservoir would replace NTGW in(2032}/asstimifgia 15year construction pefiod Startingin2017,
1As defined in Section 2.4.1.1.
2As defined in Section 2.4.1.2.
@AsTdescribed in Section 241113} other storage would inclide storage GR'DeerCreek’ornear Chatfield ReSeroir)

A The No Action Alternative (Alternative 1) combines Penley Reservoir with NTGW for the upstream
water providers and gravel pit storage for the downstream providers. The wells and gravel pits
would be developed as needed over 11 years to match the same phased implementation of the use
of storage that is described for Alternative 3. NTGW would be used until construction of Penley
Rescrvoir was completed (12032 ASSUmAG A5 Y eA COnSEACORIpEHOASARANg in 2017)) Penlcy
Reservoir storage would reduce the use of NTGW. When this reduction would be realized is not
known and would vary by participant because of the nature of #8 water rights. Despite this, the
average year yield of 8,539 acre-feet was used in this analysis.

With Alternative 2, the upstream providers would develop NTGW to meet their needs. The
downstream providers would develop gravel pits for their needs. The wells and gravel pits would be
developed over 11 years.

Alternative 3 would reallocate 20,600 acre-feet of Chatfield flood control storage to water supply
storage. NTGW use would be reduced with this alternative. When this reduction would be realized
is not known and would vary by participant because of the nature of {8 water rights. To alleviate this
uncertainty, the average year yield of 8,539 acre-feet was assumed.

Alternative 4 would combine NTGW and gravel pits with reallocation of 7,700 acre-feet of Chatfield
Reservoir flood control storage to water supply storage. The reallocation of 7,700 acre-feet at
Chatfield Reservoir is about(3,160) acre-feet average year yield. NTGW and gravel pits would provide
acre-feet average year yield to bring the total average year yield for this alternative to 8,539
acre-feet. These components would be implemented simultaneously over the 11-year period of

storage usage.
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5.3 Comparison of Alternatives

The plans were compared by their financial and NED costs and impacts in four accounts: NED,
Regional Economic Development (RED), Environmental Quality (EQ), and Other Social Effects
(OSE).

5.3.1 Financial Costs

The financial costs represent the (patticipant’s cost to implement, operate, and maintain an
alternative. The costs include the cost of storage, environmental mitigation, and recreation
modifications, OMRR&R; and specific cost for infrastructure needed to deliver the water. Water
supply projects are 100 percent non-federal costs. The financial cost analysis estimates the costs
providers would have to pay for each alternative and determines the feasibility of the alternatives.
For Alternatives 1 and 2 the financial analysis both estimates the cost and feasibility. For
Alternatives 3 and 4 this is not the case. Two different analyses are performed — one to determine
the provider’s cost and another for feasibility. The provider’s cost of storage is presented for Fiscal
Year (FY) 2013 in Table 5-3. The federal discount rate and the water supply discount rate from the
Economic Guidance Memorandum @301 are 875 percent and (2875 peteeiit for FY 20130 The
costs were updated from FY 2011 to FY 2013 using EMA110-2=1304 Civil Works Construction
Cost Index System (CWCCIS). Financial feasibility of the alternatives compared to the no-action
alternative (Alternative 2) can best be demonstrated when alternative costs are less than Alternative
2. The cost of storage, infrastructure, environmental mitigation, recreation modifications, and
OMRR&R costs are financial costs. Appendix O presents these costs in greater detail. 4

A Table 5-3
Cost of Storage Analysis forAlterRatives
Cost In Millions
(FY20138)

(Benefits Foregone $15.6
Revenue Foregone 0
Replacement Cost 0
Updated Cost of Storage $39.1 ($16.0 with ASA(CW) exemption)

5.3.1.1 Method for Determining Cost of Storage
Paragraph (a) on Page 3-34 of ER 1105-2-100§peCifies that the cost of reallocated storage Will'be

the revenue foregone, benefits forgone,
replacement flood control benefit costs, or the updated cost of storage; see Appendix O for detailed
definitions of these four costs. The cost of storage is applicable to Alternatives 3 and 4. The
information that follows shows the comparison to determine which of the four categories would be

used for the cost of storage at FY 2003 price levels for Alternative 3, theiSelected Planl Thelbenefits

foregone are due to lower recreation benefits over the 50-year planning period. There is no revenue
foregone, because there is no existing income to the U.S. Treasury from the Chatfield project. There

are no replacement costs because the hydrology analysis showed there was no significant loss of
(downsticam flood controlbenefits! The Amotnt caletlated o updated cost of storage is greater

repaid by the non-federal providers.
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5.3.1.2 Calculation of Updated Cost of Storage

The updated cost of storage for Alternatives 3 and 4 was calculated using the Use of Facilities cost
allocation procedure described in ER 1105-2-100, Appendix E, paragraphE=57.di{(2)(d):) When
Alternative 3 became the(Selécted Plan; its updated cost of storage was recalculated at FY 2013 price
levels, as described in detail below. The joint-use costs for the construction of the Chatfield Dam
and Lake Project were derived from as-built construction costs between 1967 and 1979. These were
updated from 1973, which is the midpoint of the construction period, to FY 2013 price levels using
CWCCIS factors. These are in Table 5-4.

Table 5-4
Updated Joint-Use Costs
Joint-use Cost 2013
Code Construction Component/Activity Joint-use Cost FY13/1Q
01 Lands and damages (@cqUiSition started May 1967) $15,595,200 '$80,627,184
02 Relocations $15,161,300 $77,690,699
03 Reservoir $1,121,300 $5,701,934
04 Dams $31,398,900 $162,466,874
08 Roads, rail roads, and bridges $112,000 $573,919
09 Channels and canals $6,803,600 '$37,575,918
11 Levees and floodwalls $4,300 $23,026
14 Recreation facilities $11,148,500 '$57,689,905
15 Structures $10,500 $52,782
19 Biiildings; grounds, and wtilities $1,715,300 $8,876,126
20 Permanent Operatingrequipment $70,700 $365,850
Subtotal $83,141,600 $431,644,217
30 Engineering and design $7,864,100 $40,927,659
31 Supervision and administration $3,974,900 '$20,686,837
Total Constriction $94,980,600 $493,258,713
1 || Less(Specific Recreation Facilities )| Ay $11,148,500 $57,689,905
) Total Joint-use Storage Construction Cost $83,832,100 '$435,568,808

The joint-use costs are obtained by removing the specific recreation costs from the construction
costs and they are associated with the total usable storage. The cost of storage for an alternative is
derived from the joint-use cost and the reallocated storage. For Alternative 3, 20,600 acre-feet is the
reallocated storage. The updated cost of storage is derived from the updated joint-use cost and the
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ratio of reallocated storage to usable storage. The usable storage at Chatfield Reservoir is the total

orize (24932 acte fee)les the
(fect based on USACE 2011¢), or (229,262 acre-feet. The reallocated storage for Alternative 3 is

20,600 acre-feet. The storage numbers and ratio are in Table 5-5.

Table 5-5
Storage Analysis
Alternative 3

Total storage AF

24932
Sedimen depIEon VOIE (100 ) A7 5670
29262

Usable Storage

(REalloeated storage AF 20,600
Cost of storage ratio 10.0899
Percent of usable storage 8.99

The cost of storage ratio is calculated from the formula reallocated storage/usable storage or

(0:0899=20,600/ (234,932-5,670)) where(234,932 — (5,670 is the usable storage. In terms of percent the

ratio is 899 percent. The ratio is multiplied by the joint-use costs to obtain the cost of storage. The

FY 2013 updated cost of storage is currently estimated to be $39: million ($435,568,800 x 8:99

percent/100) and an estimated $3:8 million (capitalized value; $1,897,200 x 0.0899 x 22.43449)) for
‘OMRR&R related to the proposed water supply purpose.

Assistant Secretary of the Army for Civil Works([ASA(CW)]) granted an exemption of the policy for
the determination of the updated cost of storage. Based on the high costs for riparian habitat
impacts, recreation modifications, low dependable water yield, and the updated cost of storage, the
cost per acre-foot was shown to be about four times greater than the next highest cost for a Corps
reallocation project. The ASA(CW) exempted Chatfield Reservoir reallocation from the existing
policy and established a one-time reduction of the estimated updated cost of storage. The cost of
storage to be paid by the water providers is 41 percent of the estimated cost of storage. The cost of
storage is an amount that is repaid to the United States Treasury for that portion of Chatfield costs
for the reallocated water storage. That set the FY 2013 cost of storage at $16.0 million shown in
Table 5-6. The exception reduced the cost per acre-foot of storage nearer to the national average
cost per acre-foot. For FY 2018 using the federal water supply discount rate of 21875 percent((EGM
({132501)) amortized over 30 years, the longest period for which repayment is allowed, the annual cost

would be §805,500,

(Table'5-6 |
| Updated Cost of Storage
FY 2013 Price Levels
Updated Cost of Storage Alternative 3 '$39,137,400
Cost of Storage with EXEmption Alternative 3 $16,046,300

The annual OMRR&R (felated 6 the proposed water Supply putpose was cstimated from actual

costs incurred at Chatfield Resetvoir between 1997 and 2006. The average annual amount fo£joifit
GSEOMRRER at September 2006 prices was updated to§1;897,200 at FY 2013 prices using
CWCCIS factors. An estimate for Alternative 3 was calculated by multiplying $1;897,20006¥) the

storage factor of 899 percent (010899)) Additions) §edfie ateE Supply Operation costs selated 1o
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(the proposed project would be incurred at the reservoir for Alternatives 3 and 4. The'additional
(©peération) is for dam safety monitoring at the new conservation pool levels, increased number of
water releases and pre-release calculations, and additional operations. OMRR&R (€stimatesiate
shown in Table 5-7 for Alternative 3%

Table 5-7
Annual Chatfield-Related OMRR&R, Alternative 3
Proportion of ‘Additional Specific.
Chatfield Joint Use ‘Water Supply Total
2013 Price Levels $170,500 $47,200 $217,700

The water providers must repay the cost of storage over 30 years, starting when the WISAis signed,
at the water supply interest rate in effect at the signing or could choose to pay upfront. In FY 2013
the rate is 23875 percent. The actual OMRR&R costs are indeterminate at this time, but would be
estimated and paid at the beginning of each year. At the end of the year, the actual amount would be

reconciled with the payment made at the beginning of (HENEAETO the (Corps of Engincers

Northwestern Division Omaha District (CENWO) from the water providers’ escrow account, The
OMRR&R would be paid in perpetuity beyond the 30 years for cost of storage repayment. Estimates

of the annual costs are shown in Table 5-8.(Additional Chatficld costs including dam safety
instrumentation including piezometers, Master Plan development, review of real estate requests, and
area capacity table update costs are included in Table 5-8 as Modifications to Corps Project and
‘Corps Oversight of Implementation. Funds for Corps work on the Modifications to Corps Project

and Operations implementation items will be paid from the water providers’ escrow account direcly
to CENWO as part of the project construction phasc. The OMRR&R includes the part of
Chatfield’s OMRR&R costs associated with the 20,600 acre-fect of storage and additional operation

(and monitoring €osts: The planning horizon of 50 years is broken into the first 30 years when
payments are made for cost of storage and OMRR&R and the remaining 20 years when only

OMRR&R payments are made.

Table 5-8
Annual Cost Related to Chatfield Storage
FY 2013Price Levels

Annual Cost Annual Cost

Years 1-30 Years 31-50
Annual Cost of Storage (using
ASA(CW) Exemption) $805,500 $0
Cops vl manenaon | soum0 | 531600
Annual OMRR&R '$217,700 $217,70p
Tota $1,054,800 5249300 |

Additionally, the providers would be responsible for infrastructure, environmental mitigation, and
recreation modifications. These are itemized in Table 5-9 at FY 2013 price levels. The total annual
cost for Alternative 3 is shown in Table 5292 The costs are presented for the period when cost of
storage is being repaid (years 1-30) and for the period after cost of storage has been repaid. These A
Jate estimates since costs would be determined when the WISAVis signed and the yeats following.
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Table 5-9
Financial Costs, FY 2043 Price Levels
Years 1-30 Years 31-50
Annual Cost of Storage '$805,500 0
Annualized First Cost without Cost of Storage $4,753,100 |  $4,753100 |
Total Annual OMRR&R $2,497,300 | $2,497,300 |
Total Annual Costs $8,055,900 |  $7,250,400 |

Table 5-10 presents the implementation costs and the present value of 50 years of annual OMRR&R

costs for the alternatives at(first quarter fiscal year 2013 (FY 2013) price levels. These costs were

discounted and annualized at the FY 2013 rate of 8175 percent. Water provided by Alternative 3 is
the least expensive of the alternatives. Appendix O presents these costs in detail.

Table 5-10
Present Value, Financial Cost of the Alternatives, FY 2013 Price Levels
Alternative 1 Alternative 2 Alternative 3 Alternative 4
Initial/lmplementation Costs
Cost of Storage $0 $0 $16,046,300 '$5,997,900
(Specific (Infrastructure) $244,915,266 $146,109,028 $784,765 $85,030,164
'Recreation Modifications $0 $0 $47,303,435 1$23,535,167
[Environmental Mitigation $0 $0 '$58,545,585 1$21,883,544
Total Implementation Costs $244,915,266 $146,109,028 $122,680,117 $136,446,776
Present Value, 50 Years of OMRR&R Costs $38,476,380 $39,987,271 '$56,025,050 1$43,695,180
Present Value of Total Costs i $283,391,647 '$186,096,300 '$178,705,167 '$180,141,956
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5.3.2 National Economic Development Account

The NED cost includes the costs to implement, maintain, and operate each alternative. Alternatives
3 and 4 include an additional cost associated with the lost recreation benefits associated with the
change in lake levels and recreation modifications at Chatfield Reservoir.

The NED account compares the alternatives based on NED cost at FY 2018 price levels and
interest rates. NED costs include first costs and OMRR&R costs; however, unlike financial costs,
NED costs‘include interest during construction (ID€) and lost recreation benefits but'denot
Annual NED cost, annual NED benefit, and net annual NED benefit

are used to determine the NED Plan. Net annual NED benefit is the difference between the annual
NED benefit and annual NED cost. Flood control benefits are not included in the NED account
because the hydrologic analysis of the alternatives indicated that no significant differences occur
between the alternatives’ water surfaces downstream from Chatfield Reservoir. Recreation benefits
are not included in the annual NED benefit according to Paragraph (1) on Page 3-35 of ER 1105-2-
100, which states the NED water supply benefits are measured by the cost of the alternative most
likely to be implemented in the absence of the proposed plan, which in this case is Alternative 2.
The NED recreation benefits lost are considered as part of the cost of reallocated storage (Appendix
E of ER 1105-2-100). For this project the NED recreation benefits lost are included in the NED
costs along with the environmental mitigation and recreation modification costs. All alternatives A

A therefore have the same annual NED benefits because Alternatives 1, 3, and 4 provide the same
water supply benefits as Alternative 2. Table 5212 summarizes the NED account for each of the
proposed alternatives. Appendix O presents the NED costs in detail. (Fhe'differencein'costs

Table 5212
National Economic Development Account in Millions, FY 2013 Price Levels
Alternative @ Alternative 2 ‘Alternative 4
'NTGW/Downstream Alternative 3 7,700 Acre-Fogt |

Downstream (Gravel'Rits) ‘Gravel Pits 20,600 Acre-Foot Reallocation/NTGW/

((Most Likely No Action) | (Least Costly No Action) Reallocation Downstream Gravel Pits
Annual NED Cost* LA L [$12.76 $8.42 $7.92 $8.40
Annual NED (Benefit9 8.42 8.42 8.42 8.42
Net Anntial NED Benefit -$4.34 $0.00 $.49 $0.013

* Annual entries were calculated using an interest rate of{@i75|percent over the 50-year planning period.

The recreation benefits under Alternatives 1 and 2 are the current benefit level since no recreation
change would occur at Chatfield Reservoir. Construction and operation of Alternative 3 would
affect recreational activity at Chatfield State Park if recreational facilities were closed to
accommodate construction activities. Alternative 3 would decrease recreation benefits by $0.7
million per year. Under Alternative 3, visitor use at Chatfield is expected to decrease by 17.6 percent
(from 1.66 million to 1.37 million visitors) during construction, by 9.4 percent (to 1.51 million
visitors) 1 to 5 years after construction, and by 4.1 percent (to 1.60 million visitors) 6+ years after
construction (BBC 2010). Under Alternative 4, visitor benefits would decrease by $0.57 million per
year. Under Alternative 4, visitor use at Chatfield is expected to decrease by 14.1 percent (from 1.66
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Chapter 5

million to 1.43 million visitors) during construction, by 8.0 percent (to 1.53 million visitors) 1 to 5
years after construction, and by 3.3 percent (to 1.61 million visitors) 6+ years after construction.

The NED cost includes costs required to implement the alternatives including construction and
operation and maintenance cost. Interest during construction is also included. Alternative 1 includes
costs for two components, NTGW and Penley Reservoir for the upstream water providers. These
components provide the same amount of water to the upstream water providers, totaling

4,270 acre-feet. Penley Reservoir would replace the use of NTGW. To make the cost of
implementing Alternative 1 comparable to the other alternatives’ costs, the discounted cost
(discounted from 2032 to 2017 at 3.75 percent) of the NTGW component was removed from the
account. Alternative 1 has negative net annual NED benefits compared to Alternative 2.

5.3.3 Regional Economic Development Account

The RED account addresses economic characteristics important to the state, counties, and
communities in the study area. Items in this account relate to economic activities such as
employment and income.

Expenditures in conjunction with the reallocation of water supply at Chatfield Reservoir are of two
types. The first is the payment to the Federal Treasury for the cost of the reallocated storage. The
second regards the expenditures for the cost of construction and related costs for water supply
infrastructure related to the project and mitigation. The cost of storage for Alternative 3 is a
payment in lump sum or over a 30-year period of $16.1 million in FY 2013 dellars. Although an
outflow from the regional economy to the national @eonomyj this figure is small compared to the
size of the Denver Metropolitan area economy and would not have a significant effect. For example
according to the U.S. Census Bureau, State Metropolitan Area Data Book: 2006, Metropolitan and
Micropolitan Area Data Tables, the personal income for the Denver Metropolitan Statistical Area
was $86,526,000,000 in 2002. The outflow of about $0.8 million per year would be 0.0009 percent of
the personal income. The employment impact would be of similar magnitude.

The second component, consisting primarily of construction, does not result in a major outflow or
inflow of funds to the regional economy and would not{appreciably affect RED any more than a
similar expenditure would if the funds are not used for the reallocation activity. In both instances the
funds are the responsibility of local sponsors and would be derived from sinking funds, bond sales,
and/or income. No federal funds would be allocated to this effort. In the event the local sponsors
choose to take advantage of federal financing, they pay for reallocated storage over time along with
appropriate level of interest (repayment period not to exceed 30 years). In any event, no significant
RED impact is considered likely and the cost of an input output study to better identify the impacts
is not believed to be warranted for this analysis.

The recreation impacts would affect concessionaires by reducing their income during and after
construction. Assuming the concessionaires are local, these impacts would be local. The §tate of
Colorado would experience reduced income from concession sales and visitation during both
construction activities and the recovery period following completion of construction. Local
businesses that cater to Chatfield State Park visitors and/or sell recreation equipment would also
experience reduced income. The farm impacts would occur in counties where water rights were
transferred to municipalities.

Final Chatfield Reservoir Storage Reallocation FR/EIS
5-11 July 2013


Compare: Insert�
text
"Chapter 5"

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " 2027"
[New text]: "2032"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "2012"
[New text]: "2017"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "4. 125"
[New text]: "3.75"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " $14.0"
[New text]: "$16.1"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "2010 dollars, which was Draft Chatfield Reservoir Storage Reallocation FR/EIS 5-9 June 2012"
[New text]: "2013 dollars."
The following text attributes were changed: 
   fill color

Compare: Delete�
text
"Chapter 5 updated to $14.5 million in FY 2011 and $15.3 million in FY 2012."

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: " economy"
[New text]: " economy,"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "appreciable"
[New text]: "appreciably"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Replace�
text
[Old text]: "State"
[New text]: "state"
The following text attributes were changed: 
   fill color

Compare: Replace�
text
The following text attributes were changed: 
   fill color

Compare: Insert�
text
"Final Chatfield Reservoir Storage Reallocation FR/EIS 5-11 July 2013"


Chapter 5

Table 5=13 summarizes the RED impacts for each of the proposed alternatives. The RED analysis,
prepared by BBC (2010) and included as Appendix U, was based upon FY 2010 cost estimates that
have since been updated. The proposed alternatives would adversely affect recreation at the
reservoir during relocation of recreation facilities. After construction, visitation would recover but is
expected to continue below normal levels after a period. As described eatlier, visitor use at Chatfield
under Alternative 3 is expected to decrease by 17.6 percent (from 1.66 million to 1.37 million
visitors) during construction, by 9.4 percent (to 1.51 million visitors) 1 to 5 years after construction,
and by 4.1 percent (to 1.60 million visitors) 6+ years after construction(BBC; 2010). This would
adversely affect income of the concessionaires and the §taté of Colorado. Alternative 3 is expected
to generate a total of $318.0 million in economic output in the region, which includes the direct
impact of the project(($178.8 million) and the resulting economic activity generated in response to
project demands for goods and services (indirect impacts) and spending attributed to direct and
indirect labor earnings (induced impacts), which total an additional $131.6 million. Each alternative
would also generate direct, indirect, and induced jobs. In addition to the approximate 324
construction jobs per year directly supported by Alternative 3 over the first two years of
construction, an additional 292 annual jobs would be generated in the study area, for a total of about
615 annual jobs in the study area per year during the first two years of project construction. Payment
associated with water storage leaving the region represents a loss of about 154 total jobs (i.e., direct,
indirect and induced jobs) during the first year of construction under the proposed alternative.
Ongoing operational spending is estimated to support about 22 total jobs per year. In total, the
employment benefits of project construction and operations are estimated to be approximately 2,257
person-years of employment over the 50-year analysis period in the study area under Alternative 3.
About half of that total is attributable to ongoing operations expenditure. |

A Table5-13
Regional Economic Development Impacts
Construction | Operations
(Year 1-2) Year 3 Storage Payment (Year 4-50) 50-Year Total
No Action
Income ((millions) $251.6 $2.5 Not @pplicable $2.5 $623.1
Employment((jobs) 1,748.5 18.3 Not @pplicable 18.3 4,375.4
NTGW/Downstream Gravel Pits
Income ((millions) $167.2 $1.2 Not @pplicable $1.2 $391.5
Employment((jobs) 1,162.3 8.7 Not @pplicable 8.7 2,742.2
20,600-Acre-Foot Reallocation
Income ((millions) $88.5 $19.7 ($21.1) $3.0 $318.0
Employment((jobs) 615.4 136.8 (154.0) 222 2,257.0
7,700 Acre-Foot Reallocation/NTGW/Downstream Gravel Pits
Income (FilliGAs) $148.2 $32.9 ($7.8) $2.1 $419.4
Employment((jobs) 1,029.8 228.8 (57.2) 15.2 2,9456

Source:BBC, 2010

A Alternatives 1 and 2 have no impact on recreation at the reservoir.

Based upon the size of the regional economy and the financial costs in Table 5-10, none of the
alternatives would have a significant impact on employment, income, or output of the Denver
region. Alternative 1 would have the greatest impact on the Denver Metropolitan Statistical Area
personal income at 0.013 percent.

Final Chatfield Reservoir Storage Reallocation FR/EIS
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Chapter 5

5.3.4 Environmental Quality Account

The potential environmental issues, impacts, mitigation, and related information associated with
each alternative are summarized in Table 2-9 and discussed in more detail in Chapter 4. The major
potential adverse impacts that have been identified include:

® The loss of grassland and upland habitat during Penley Reservoir construction and impacts
on species, onsite wetlands, and wetland disturbance at diversion pipe under Alternative 1.

® The loss of production in NTGW wells under Alternative 2. The determination of
significant impacts to NTGW hydrology under Alternative 2 is based on the SMWSS study,
which includes peer-reviewed hydrologic and economic models. These models considered a
much greater yield than Alternative 2 or the reallocation alternatives would provide, but the
same conclusions from the SMWSS study apply to Alternative 2.,

4™ The increase in total phosphorus in Chatfield Reservoir under Alternatives 3 and 4.

* The killing of cottonwoods and conversion of vegetative and wetland types under
Alternatives 3 and 4.

=  The loss of wetland functions under Alternatives 3 and 4.

* The conversion of terrestrial wildlife and migratory bird habitats to aquatic or(semi-aquatic
habitats, and the periodic inundation of habitat, disturbing resident species, under
Alternatives 3 and 4.

* The potential inundation of Preble’s meadow jumping mouse habitat, including Critical
Habitat in Plum Creek and the South Platte River, under Alternatives 3 and 4.

* The adverse impacts on northern leopard frog under Alternatives 3 and 4.
* Depletion of winter base flows below Chatfield Reservoir under Alternatives 3 and 4.

® The loss of recreation fees and revenues for the marina operator and Chatfield State Park
during construction under Alternatives 3 and 4. (This was included in the RED Account.)

= The loss and relocation of recreation facilities from inundation under Alternatives 3 and 4.
(This was included in the NED Account.)

* The potential impacts on(National Register of Historic Places (NRHP)-eligible sites under
each alternative.

These adverse impacts would be mitigated to the maximum extent possible, as discussed in
Chapter 4 and Appendices K and M.

5.3.5 Other Social Effects Account

The OSE account compares the alternatives in areas of life, health, and safety and community
cohesion. Downstream life, safety, and health would not be affected because no alternative would

Final Chatfield Reservoir Storage Reallocation FR/EIS
5-13 July 2013
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_The Chatfield embankment is considered adequate to

prevent flooding. The Corps conducted a study to assess the risk of embankment failure during
seismic events that may occur in the Chatfield area. As described in Section 3.2.1, the studies found
that the raised pool would not increase the risk of failure during a seismic event (Appendix A). |
Table 5=14 summarizes the OSE impacts for each of the proposed alternatives.

A Table5-14
Other Social Effects Impacts
Alternative 4
Alternative 2 Alternative 3 7,700 Acre-Foot
Alternativel | | NTGW/Downstream 120,600 Acre-Foot Reallocation/NTGW/Do
No Action Gravel Pits Reallocation wnstream Gravel Pits
Life, Safety, and Health
Flood Plain Buildings | No change No change No change No change
Community Cohesion Many personal and
community sacrifices
due to very strict water
conservation measures
as NTGW declines
Flood Potential No change indoWinstream | No change in No change in No change in
flood damages ‘downstream flood ‘downstream flood downstream fl6ad | , |
damages
Water(Supply Adds 8,539 acre-feet Adds 8,539 acre-feet Adds 8,539 acre-feet Adds 8,539 acre-feet
Public Safety No added stress on No added stress on The raised pool would not | The'raised pool would not
\project structures praject structures increase the risk of failure | increase the risk of failure
M during a seismic event during a seismic event

5.3.6 Impacts on Other Project Purposes (Benefits Foregone)

The authorized and operating purposes of the Chatfield Dam and Reservoir project are presented
below, along with impacts of the alternatives at FY 2011 prices in carrying out these purposes.

®*  Flood Control NED)—No effect (Alternatives 1, 2, 3, and 4).

= Recreation (NED)—Alternatives 1 and 2 have no effect on recreation facilities at Chatfield.
Alternatives 3 and 4 would result in $2.1 and $1.0 Million, respectively, in annualized costs
over 50 years for relocating roads and recreational facilities; these are included in
modification costs to be paid 100 percent by non-federal interests and are in the total NED
costs((with interest during construction) of the proposed action.

®  Recreation (NED)—Alternatives 1 and 2 have no effect on recreation benefits at Chatfield.
Alternatives 3 and 4 would result in an estimated $697,000 and $587,400, respectively, in
annual average loss/yeat in recreation benefits based on Unit Day Values (UDVs) over
50 years. This is due to losses in Chatfield State Park visitation and to reduced UDVs for:
1) those using substitute recreation sites; 2) most Chatfield State Park visitors during
construction; and 3) some Chatfield State Park visitors for at least the next 10 years, while
newly planted trees mature.

® Recreation (RED)—Alternatives 1 and 2 would not affect visitor expenditures at Chatfield.
Alternatives 3 and 4 are projected to result in reduced visitor spending at Chatfield and
elsewhere in Colorado that would impact the regional economy by $0.75 and $0.56 Million,
respectively, in annualized decreases over 50 years in recreation-related business income,
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including lost income for concessionaites and Colorado State Parks. (As"an‘additional

reimbursements to
Colorado State Parks and Chatfield concessionaires for documented losses in income will be
paid 100 percent by non-federal interests. A

4™ Fish and Wildlife (EQ)—Alternatives 1 and 2 would not affect wetlands or riparian habitat
at Chatfield. Alternatives 3 and 4, respectively, are estimated to result in loss of ecological
functions due to potential inundation of, or relocation of recreation facility modifications on,
the following acreage of habitat at Chatfield: up to 157.2 and 119.8 actes of wetland/ripatian
habitat, up to 456.54 and 272.54 acres of Preble’s meadow jumping mouse habitat (including
approximately 155.68 and 88.08 acres of Designated Critical Habitat), and up to 618.54 and
360.54 acres of habitat for birds and other wildlife. The cost to mitigate these impacts is $3:5
Milion annally for Alternative 3 and $1.3 Millon annually for Alternative 4. The costs of
offsetting these impacts are included in mitigation costs to be paid 100 percent by mon=
federal interests and in total costs of the proposed action.

Feeteation? Construction and operation of Alternative 3 would decrease recreational benefits at
Chatfield State Park by $0.7 million per year due to reductions in UDVs and in theAGmMbers'6f
Chatfield State Park visitors. Some Chatfield visitors would use a substitute site in Colorado instead,
but at a reduced UDV. Most Chatfield visitors during construction would also have reduced UDVs
due to the views, noise, and access problems from construction activities. After recreation
modifications are constructed, many activities will return to pre-reallocation visitor levels, but with
reduced UDVs, mainly due to views of the unvegetated shoreline resulting from pool fluctuations
and to the lack of mature trees. For some activities for which mature trees are important, such as
nature interpretation, bird watching, outdoor photography, horseback riding, and picnicking,
Chatfield visitation losses and reduced UDVs would be moderate during the first 5 to 10 years after
construction and would be of lesser extent during years 11-50 after construction, when most of the
newly planted trees will have matured.

5.4 Evaluation of Alternatives

The proposed alternatives were compared by their contributions to the planning objectives,
response to planning constraints and their acceptability, completeness, effectiveness, and efficiency
with respect to the planning objectives. An additional planning objective is consistency with the
Corps’ seven ([Environmental Operating Principles (EOP), cuidelines with a multi-generational
timeframe, in accordance with ER 200-1-5. The EOP were listed in Chapter 1, and consistency of
each alternative with each EOP was summarized in Table 2-11. This evaluation is summarized in

Table 5215
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Table 5215
Plan Evaluation

Alternative 2

Alternative 3

Alternative 4
7,700 Acre-Foot

Alternative 1 NTGW/Downstream 20,600 Acre-Foot Reallocation/NTGW/
No Action Gravel Pits Reallocation Downstream Gravel Pits
1. Contribution to Planning Objectives
(Minimize Environmental | Meets objectivewith | Meets objective with Meets objectivewith | Meets objective with
Impacts itigation. mitigation. g npact | migalon o mpacs
(Chatfield Reservoir and
other itigations
‘Minimize Recreation No Impact. No Impact. Meets objectivewith
- SRR |
| State Park.
(Reliable yvater Supply Penley Reservoir NTGW (available for Depends on {unior Needs
water rights. replacement o A

AAAAAdAdd]

| Depends gn junioR water

LAl A

2. Response to Planning

Constraints

7]
[°]
l

Financil Capabilty of | Wihin user capabilty. Wi user Gapabiity, | Wit user Gapabilty
Water providers Least costly.
(nstitutional/Acceptability | Water court @ction Water court @ction No water court@ction | Water Court @ction needed.

needed. needed.
Public Acceptability Implementable.

Reduces NTGW use. NTGW. Least Reduces NTGW use. | NTGW use somewhat)

Most acceptable.
3. Consideration of Four P&G Criteria
‘Completeness Meets objectivess Meets @bjectives Most complete. Meets objectivess
[Effectiveness Meets objectivess Meets objectivess Most Effectives Meets objectivess
[Efficiency Least Efficient» most“no— Most efficient? Meets objectivess
‘Acceptability | Meets Objectivess Least(@cceptable: Most acceptable. Meets objectivess
4. EOP Consistency
Extent of consistency [Fully consistent with 2 Fully consistent with 4 EOP;
il e 7 Environmenta) | EOP; partally EOP partallyonsistent | 7 EOP. partaly consistent with 3
Operating Principles consistent with 4 EOP. | with 2 EOP; inconsistent EOP. 4
with @ EOR.

5.4.1 Contribution to Planning Objectives
None of the alternatives would change the downstream flood damage potential. Alternatives 3 and 4

would affect(environmentally-sensitive sites at or near Chatfield Reservoir. Mitigation would
minimize these impacts. Alternatives 3 and 4 would adversely affect recreation. Buildings and
facilities relocated because of pool elevation changes would reduce visitation and income to
concessionaires and State Parks. Recreation modifications and gpenses reimbursements to
concessionaires and State Parks would minimize these impacts.

The final planning goal is to provide a reliable water supply to the providers requesting storage space
in Chatfield Reservoir. All alternatives would meet this goal during the 50-year planning period.
NTGW is not renewable so water supply storage would need to be developed eventually under
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Alternatives 2 and 4. Because gravel pit or reservoir storage relies on junior surface water rights, the
water supply for all alternatives, to some degree, would be unreliable during dry periods. NTGW is
reliable during droughts. |

15.4.2 Response to Planning Constraints

Planning constraints include the financial capabilities of the providers, institutional acceptability, and
public acceptability. All alternatives are within the financial capabilities of the water providers

requestiag sorage space in Chatficld RESEVOTNHOVEVEEIOR Al EEVES IS Ha b c moms
(negative nct benefits) Alternative 3 is the least costly(of the four altenatives, so it would rank above

the others. A

All alternative plans are implementable or publicly acceptable (i.e., acceptable to the participating
entities). Because NTGW is non-renewable, alternatives using this source are less publicly
acceptable. Alternatives 1, 3, and 4 reduce NTGW use because they incorporate storage
components. Alternative 3 is most acceptable to the water providers because it is the least costly,
reduces NTGW usage upon implementation, and provides renewable water supply. Alternatives 3
and 4 would change the existing recreation and environmental resources at Chatfield Reservoir. This
may result in these alternatives being less acceptable to the general public. The appearance of the
lake and adjacent areas would be different after mitigation and during the new operations of the
dam. Sites familiar to current park users may be inundated or socially changed. These changes could

be considered negatively by some of the general public. (Public éoncerns tegarding the Project
included mitigation, alternatives, economics, recreation, water rights, NEPA, downstream flow,
planning process, and water quality. A detailed discussion of the public involvement, review, and
consultation process is included in Chapter 8 of the FR/EIS.

5.4.3 Consideration of Four P&G Criteria

The four proposed alternatives were identified for further consideration because they met the
planning objectives. Table 5518 summarizes the response of these alternatives to the four P&G
criteria: acceptance, completeness, effectiveness, and efficiency. Other alternatives not chosen for
further study failed to meet these objectives in one or more of these areas.

Completeness reflects the degree to which an alternative plan contains the necessary measures to
ensure the planned effects. All alternatives are essentially complete. As described in Section 5.4.2,
Alternatives 1, 2, and 4 would require additional steps to transfer or develop water rights. Costs for
these steps have been included for these alternatives. Alternative 3 is the most complete alternative
because it would not require the transfer of water rights.

Effectiveness is the extent to which an alternative plan alleviates the identified problems. All
alternatives are effective because they meet the planning objectives. Alternative 3 is the most
effective because it maximizes net NED benefits and minimizes adverse RED impacts.

Efficiency is the extent to which an alternative is the most cost-effective means of addressing
problems while protecting the nation’s environment. Alternatives 2 and 3 have non-negative net
NED benefits and are therefore efficient. Alternatives 1 and 4 are not efficient because they have
negative net benefits. Alternative 2 is the most efficient No Action alternative. Alternative 1 is the 4
A most costly alternative. When Penley Reservoir is available in 2027, use of this source would reduce
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the use of NTGW and associated pumping costs. Alternative 3 is the most efficient of the four
alternatives because it provides 8,539 acre-feet of water supply at the least cost. With mitigation
measures, it preserves the nation’s environment.

Acceptability is addressed in Section 5.4.2.

(Water Supply) Alternatives 3 and 4 may be less acceptable to the general public because of the

impacts to existing recreation and environmental resources.

6544 Risk Analysis and Uncertainties

The Chatfield Reservoir storage reallocation study includes analyses of resource impacts and project
costs. There are varying degrees of uncertainty associated with the assumptions used in these
analyses. This section discusses the main sources of uncertainty. Standard models and conservative
assumptions were used in the study in order to reduce the uncertainties.

The hydrologic and hydraulic modeling of Chatfield and downstream flows in the South Platte River
play a key role in the study, as the output from these modeling efforts are used in the impacts
analysis for a variety of resources including fish, wildlife, wetlands, and recreation. The potential
hydrologic impacts of the alternatives were evaluated using historical (1942 to 2000) data from South
Platte River stream gages and Chatfield Reservoir operations (beginning after the reservoir was
constructed), and the Corps’ reservoir simulation computer model (HEC-5). Detailed descriptions
of the hydrologic and hydraulic modeling efforts, including the model assumptions, are included in
Appendices H and I, respectively. The historical flow data reflect any impacts to the river flows over
time, including changes in available water rights, water supply needs, timing of runoff, or additional
reservoirs constructed upstream. Because the historical flow data were used with no corrections for
present day conditions, there is a tendency for the hydrologic model to overestimate the water
available for the potential new water providers at Chatfield. Because of this tendency, the average
pool levels reflected in the reallocation alternatives would likely be lower than what is shown in the
tables and on the graphs in this chapter. Thus the results of the impact analysis based on the
modeled reservoir pools under the reallocation alternatives tends to show somewhat greater impacts
than would likely be experienced in an actual reallocation scenario, but provides a good basis for
relative comparison between alternatives.

There is uncertainty about the potential effects of climate change on future conditions in the
Chatfield study area. Climate change would likely result in greater variability in climate. There may be
more floods and more/longer periods of drought, which cannot be accurately predicted at this time.
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Chapter 5

The(Cotps’ model uses inflows during the 1942-2000 POR, which tend to be greater on average
than expected for future conditions for all alternatives. This results in a greater probability of
adequate mitigation for all types of inundation-related environmental impacts.

5.4.4.2 | Reliability of Water Supplies

It is important to recognize that 20,600 acre-feet of new storage capacity in Chatfield Reservoir does
not equate to 20,600 acre-feet of new water yield. For this study it is assumed that the average year
yield for 20,600 acre-feet of storage is 8,539 acre-feet. Several factors, including precipitation, runoff,
and the seniority of water rights, play a key role in the availability of water and storage opportunities
in any given year. The actual yield of water supplies that would be realized from use of the storage
space would vary every year. The water rights of the 12 water providers that would allow them to
store water in Chatfield Reservoir are, in general, very junior in their relative priority and therefore
they are expected to be in priority relatively infrequently. One estimate of water supply yield is the
“average year yield,” which is the average annual amount of water expected to result from the
storage of available water rights.

One of the limitations related to water supplies is that Chatfield State Park must remain in outdoor
recreation uses pursuant to Section 6(f) of the LWCF Act (Public Law 88-578, as amended) because
LWCEF assistance was used by the Colorado Division of Parks and Outdoor Recreation to €onstruct
the recreation facilities at Chatfield Reservoir. The National Park Service, with assistance from
Colorado State Parks, oversees compliance with the LWCF Act. If facilities funded with LWCF
grants were inundated under the(Selected Plan, they would have to be replaced elsewhere in the
park, and Colorado State Park staff would have to submit a formal letter to the National Park
Service recognizing the changes and stating that the park was not in default. If the facilities were
removed and not relocated, then the state would be in default (per Section 8(f)(3) of the LWCEF
Act). However, because all recreation facilities are planned to be relocated in-kind under the Selected
Plan, the Selected Plan would comply with the LWCF Act. The National Park Service has issued a
letter concurring with Colorado State Parks that the Chatfield Reservoir Storage Reallocation project
will not result in a Section 6(f)(3) conversion (see Attachment 3 in Appendix S).

Another limitation related to water supplies is that the existing conservation pool in Chatfield
Reservoir contains water storage(space between elevation) 5,423 msl and 5,432 msl held between the
staté of Colorado and Denver Water. Denver Water considers its use of this pool to be a vital and
permanent component of its water supply system. Because the 1979 Agreement granting Denver
Water the exclusive right to store water in Chatfield Reservoir is only modifiable by mutual
agreement, Denver Water considers any alternatives that would decrease the amount of its storage
capacity in Chatfield Reservoir to be unacceptable. As a result, water below 5,432 feet msl is not
available for reallocation and cannot be redefined as an integrated pool with other water providers.
Because senior water rights were considered in the hydrology analysis, Denver Water’s water right
would not limit the reliability of water supplies under the Selected Plan.

An uncertainty regarding the reliability of water supplies as it relates to the development of
alternatives is that for a few upstream providers near the edge of the aquifer, it may not be physically
possible to utilize NTGW through the 50-year period of analysis. They may need to pursue
alternative sources of water. Due to uncertainties regarding the courses of action of the affected
entities, it is assumed their water needs are satisfied with NTGW for purposes of this study. To the

Final Chatfield Reservoir Storage Reallocation FR/EIS
5-19 July 2013
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extent that other alternative water soutces are more costly than NTGW, the NTGW/Downstream
Gravel Pits Alternative is a conservative least-cost alternative to the Chatfield Reservoir storage
reallocation project. |

Chatfield Reservoir

541433 | Downstream Damages

Future storm events would affect downstream damages. Storms downstream from Chatfield would
have similar damages for all alternatives. Storms upstream from Chatfield would be affected by
Chatfield Dam. For upstream storms, downstream damages would reflect the risk and uncertainty
associated with the alternative’s hydrology and hydraulics. The results of hydrologic and hydraulic
modeling, detailed in Appendices H and I respectively, showed that flood flows in the South Platte
downstream of Chatfield Dam would not differ significantly among the four alternatives. Future
development in the downstream floodplain would occur outside of the Federal Emergency
Management Agency-designated floodway. Uncertainty to damages under future conditions would
be dependent on alternative risk and uncertainty defined by the hydrology and hydraulics.

5444 Antecedent Flood Study

The antecedent flood study used conservative modeling assumptions to determine whether the

five feet of freeboard requirement would be met if the pool is raised to 5,444 feet msl. Corps
regulations require consideration of an antecedent flood of 50 percent of the Inflow Design Flood.
This assumption was reviewed based on local and regional historical storm data. Based on this
review, it was concluded that the 50 percent value was overly conservative and that a maximum
value of 40 percent would represent the actual data and also be sufficiently conservative. There is
some uncertainty with this assumption, but the analysis is considered sufficiently conservative and
protective. An Independent Technical Review by the U.S. Bureau of Reclamation was performed om
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Chapter 5

the study, and a waiver was granted to the 50 percent antecedent flood criteria by USACE
headquarters.

5.4.4.5 Water Quality

The water quality analysis used a number of assumptions to model the concentrations of nutrients,
metals, and bacteria. The load quantification process and concentration predictions do not consider
the complex interactions among evaluated parameters and those not explicitly considered, and the
analysis should be considered a gross quantification of impacts. There were uncertainties associated
with a number of the parameters, such as the hydraulic residence time, the hypolimnetic volume,
flux rates, background loads of bacteria, and the use of the swim beach by birds and humans. In
order to address the key sources of uncertainty, concentrations were modeled using a range of values
for the most important parameters and outputs were provided for minimum, average, and maximum
cases. Thus, the uncertainty is effectively addressed by capturing the range of possible outcomes.

5.4.4.6 Vegetation and Wildlife

The analysis of impacts to vegetation and wildlife are dependent on the hydrologic and hydraulic
modeling, and thus are affected by the uncertainties associated with those modeling activities.
Several other sources of uncertainty are discussed below.

Habitat Mapping. The mapping of Preble’s mouse, bird, and wetlands habitat was conducted in
the field using a recent aerial photograph of the Chatfield Lake study area. Due to the uncertainty
associated with this method, the estimated number of acres may be up to 5 percent more or less
than the actual number of acres. This level of uncertainty is not considered significant in selecting
the plan. |

| Analysis of Future Vegetation Conditions. The estimates of acres of vegetation at future water
levels mssume that water would be available at a sufficient amount to encourage long-term
successional changes in vegetation. This was based on current proportions of vegetation types at
existing water levels and spatial analysis of slope and elevation of land at the future water levels. The
analysis looks at vegetation in a band 0 to 6 feet above the proposed future levels. The estimates
likely over-estimate the amount of vegetation that is predicted to change. This is because the
hydrologic model of the reservoir may overestimate the degree to which water levels fluctuate under
Alternatives 3 and 4. The over-estimation of the change in vegetation types is not considered
significant.

Fisheries and Downstream Flows in the South Platte River. The hydrologic modeling was
developed to predict flood levels at relatively large timeframes (e.g., months and years versus days
and hours). Therefore, the predictions that mean monthly discharges from the Chatfield Dam would
be minimal may mask the more detailed data that would indicate that substantial decreases in flow
may be reached for specific days or hours of a day. This more detailed data may show that there are
times when daily discharge rates may be impacting flows immediately downstream from Chatfield
Reservoir. However, the abundance of tributaries that provide water to the river would quickly
offset any decreases in flows further downstream and thus minimize the potential for flow-related
impacts to fisheries.

Final Chatfield Reservoir Storage Reallocation FR/EIS
5-21 July 2013
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Chapter 5

5.4.4.7 Recreation

The analysis of impacts to recreation at Chatfield State Park is dependent on the hydrologic
modeling and thus is affected by the uncertainties associated with the model.

5.4.4.8 Cost Uncertainty

In general, future economic conditions in the Denver region, the nation, and the world would affect
alternative costs. Depressed conditions would tend to reduce the costs of material and labor,
whereas expanding conditions would have the opposite effect. Alternatives with more immediate
implementation costs may be less subject to cost uncertainty than other alternatives. Alternative 1
costs would be more uncertain than Alternatives 2, 3, and 4 because Penley Dam construction
would not be immediate. The uncertainty of operation and maintenance costs would be similar for
all alternatives because these costs would be expended over time. Future climatic conditions would
affect alternative operation costs if different from the POR. Yields of storage measures could differ
from the averages used in the study, which are based on the POR. NTGW usage patterns would
affect the operation and maintenance cost.

545 Trade-off Analysis

The analysis shows that the alternatives are very comparable in their performance. Each alternative
plan provides additional water in the same quantity and quality (8,539 acre-feet), is implementable,
and mitigates adverse impacts. From an NED and financial perspective, Alternative 3 is the least
expensive and provides storage for renewable surface water in an existing reservoir. Alternative 1
requires the construction of a new reservoir and Alternative 2 depends in part on the use of
nonrenewable NTGW. However, Alternatives 1 and 2 would not have impacts at Chatfield
Reservoir. Alternative 4 also provides storage for renewable surface water, but the storage capacity
would be less than that provided by Alternative 3, and part of this difference would be provided by
nonrenewable NTGW. The impacts at Chatfield from implementing Alternative 4 would be less L

A than the impacts from Alternative 3. However, the impacts at Chatfield from Alternatives 3 and 4
can all be mitigated.

Although Alternative 3 would be the least expensive in total costs, there are cost trade-offs.

Table 5=16 shows this with implementation cost and annual OMRR&R costs valued using FY 2013
price levels and 3.75 percent federal interest rate. The Chatfield alternatives have greater
environmental mitigation and recreation modification costs (see Table 5-10) than the No Action
Alternatives. This represents disruption to the environment and recreation at Chatfield that would
not be present with Alternatives 1 or 2. Alternatives 1, 2, and 4 would mitigate their impacts for
dried farmland. Alternative 3 would not impact this resource. The impacts for all alternatives can be
mitigated. Alternative 4 would require additional NTGW and storage to provide the same amount of
water as Alternative 3 (see Table 5-2). Alternative 3 would minimize infrastructure investment
represented by the €68t of §torage and (specific costs (costs required to develop, access, treat, and
deliver the Participant’s water) compared to the other alternatives. Alternatives 1 and 2 would
require the greatest infrastructure investment. The €68t of §t6fage would be paid to the U.S.
Treasury and would not result in regional investment. Regional investment would be the greatest
with Alternative 1. The net effect of this investment would be minimal on a regional basis since the
source for the funds is from the region. Alternative 3 would require the greatest OMRR&R outlays
from the water providers. Table 5516 also shows the €688 per acre-foot of average year yield for
annualized implementation costs, for annual OMRR&R costs and total annual €6sts) Alternative 3
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Chapter 5

has the least cost per acre-foot for annualized implementation and total annual cost. Alternative 1
has the least cost per acre-foot for annual OMRR&R cost.

Table5-16
Annual Financial Costs of the Alternatives per Acre-Foot of Average Year Yield, FY2013 Price Levels
User Costs
Alternative 1 Alternative 2 Alternative 3 Alternative 4

Initial/ Implementation Cost Including

Capitalized OMRR&R Cost $10,916,907 $6,512,696 $5,468,370 $6,082,008
Annual OMRR&R Costs $1,715,055 $1,782,401 $2,497,273 $1,947,679
Total Annual Costs $12,631,961 $8,295,097 $7,965,643 $8,029,687
Annualized Implementation Cost/acre-foot  |$1,278 $763 $640 $712

Annual OMRR&R Cost/acre-foot $201 $209 $292 $228

Total Annual Cost/acre-foot $1,479 $971 $933 $940

Alternatives 1, 2, and 4 use NTGW to some extent (see Table 5-2).

This is a nonrenewable source

and it is not sustainable over a long period (beyond the 50-year planning period). The upstream
water providers would be affected. NTGW would be available during long dry periods possibly at
high costs. The downstream water providers would also be affected during extended dry periods
because their surface water rights may not yield water. With Alternative 3 surface water rights may
not yield water during extended dry periods.

Alternatives 3 and 4 would be able to more effectively capture &atef during high flows because
Chatfield is located on the South Platte River. Storage components (Penley and gravel pits) with the
other alternatives would be located on tributaries or adjacent to the South Platte River and therefore
they yould not be as effective at capturing water during high flows due to the pumping capacity
used to collect the flows.

5.4.6 Plan Designations

Alternative 3 maximizes NED benefits and therefore is the designated NED plan. Alternative 3 also
is the alternative that best meets the water supply needs of the water providers for the local
communities and therefore is designated the Locally Preferred Plan. Alternative 3 is also the Least
Environmentally Damaging alternative because: 1) the environmental impacts of Alternative 3 at
Chatfield can all be fully mitigated; 2) Alternative 3 does not result in the drying up of any farmland
or include the use of non-renewable NTGW; and 3) Alternative 3 is the plan mostconsistent with
the Corps’ seven EOP.

5.5 The Selected Plan
5.5.1 Identification of the Selected Plan

The 20,600 Acre-Foot Reallocation Alternative (Alternative 3) is designated as the Selected Plan. It
is the NED Plan and the Locally Preferred Plan of the water providers. It is also(fully consistent
with the Corps’ EOP. (Alternative 3 is the Selected Plan because it is the alternative that minimizes
the cost of supplying water and therefore maximizes net NED benefits. It offers $4.8 million more
in net annual benefits than Alternative 1, $0.5 million more net annual benefits than Alternative 2,
and $0.5 million more than Alternative 4. Mitigation measures ensure that important environmental
resources are preserved and recreation modifications would maintain the recreation experience at
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Chatfield Reservoir. (AIdESciption of the feattifes of the Sclected Plan (Altefative3) is located in

552 Determinations Required by Authorizing Legislation
The EEGUHFEHENtS of Several IEgSIAtE AUEORZAROAS SHECHE to 1he FEAIGERHORNO the cisting

(Chiafield ke projéct, must be et in 0Fdes to ISMERY the CHAMGIA W acr Supply Realoeaton
Project. The sections that follow evaluate how the Seleeted Plan (Alternative 3) meets these

FeqUiFeMEATSTILEHER from CDNR, GWEB and the (Nfional Park Service fegarding e
‘requirements of Section 808, Section 116 and the LWCF Act arc included at the end of this section.

Section 808 of WRDA 1986, as amended, authorizes the Seeretary of the Army to implement
reallocation of existing storage at Chatficld Reservoir, “..upon request of and in coordination with the
Colorads Department of Natural Resonrees (CDNR) and upon the Chief o Enginers finding of feaibility and

“The secuisesment for CDNR ivolvees has and Gontiass o e et The CDNR irva letter dated
theCotps consider reallocating space) within Chatfield Reservoir for
of group of watet providess inshe Deitve metopolian area
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recreation facilities and environmental resources will be avoided or off-sct by relocations and

preservation and enhancement of offsite habitat. All ecreation modifications and environmental
‘mitigation features wilize well-established concepts and practices, and design and construction wil
follow Corps standards and regulations.

and
(EEFEAtiBN modifications are included in the plan to avoid or compensate for adverse effects to those

(eid) and iparian Babitats, incliding PEeble mouse criial abitag) Posiivc cnvironmental

effects to the fisheries supported by the reservoir include the inundation of terrestrial habitats which
will result in increased habitat structure for use by fish and other aquatic life. Additionally, increased
primary productivity as a result of increased shoreline inundation will enhance productivity at
virtually every trophic level in the aquatic food web. Impacted recreation facilities will be replaced

with new faciitics. Although the recreation experience may be diminished for current park users due

The SelegEE Pl GOFEoE o e S oAl s o e s vt
(supply soutces for the Denver metropolitan area. Population growth within the Denver, Colorado,

metropolitan area continues to create a demand on water providers. Colorado's population is
projected to be between 8.6 and 10.3 million in 2050. The Statewide Water Supply Initiative (SWSI),
commissioned by the State Legislature, estimates that by 2050, Colorado will need between 600,000
and 1 million acre-feet/year of additional municipal and industrial water. This proposed reallocation
project will help enable water providers to utilize a surface water supply source to provide water to
local users, mainly for municipal, industrial, and agricultural needs, in response to rapidly increasing
demand and lessen dependence on non-tributary ground water. Chatfield Reservoir is well placed to
help meet this objective for the following reasons: the reservoir provides a relatively immediate
opportunity to increase water supply storage without the development of significant amounts of new
infrastructure; it lies directly on the South Platte River (efficient capture of runoff); and it provides
an opportunity to gain additional use of an existing federal resource. Alternative 3 is most acceptable
to the water providers because it is the least costly, reduces NTGW usage, and provides renewable
water supply.

and Audubon Society, provided extensive input to the development of this FR/EIS, Becausc of the

comprehensive transparent collaboration that has occurred, consideration was given to varying
aspects attempting to present a plan that balances numerous interests.

plan presented in this FR/EIS during Draft Pubic Review will be socially and environmentally
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off-site environmental mitigation; modification/re-construction of all impacted recreation facilites;
utility relocations; earthwork and shoreline contouring; road, bridge and parking lot construction;

demolition, clearing, and grubbing; and vegetation management. (Fhe Omaha District Cotps of

2.
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and construction of environmental mitigation features and recreation modifications will follow

Corps standrds and R EE T S Y e e )
(onstruction All plans will be approved by the Corps. (FREASA(CW)iappiovallof thisS FR/EISand
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of Section 116 regarding the cost of storage was addressed in the ASACCW)

letter, dated January 22, 2009, which approved a modified method, supported by CDNR, for
determining the costs to be repaid by CDNR for storage in Charficld Lake. This exemption of the
policy for determining the updated cost of storage is described in Section 5312,

(5.5.2.3 | Land and Water Conservation Fund Act

Chatfield State Park must remain in outdoor recreation uses pursuant to Section 6(f) of the Eand

and"Water Conservation Fund Act{EWECE)) because LWCF assistance was used by the Colorado
Division of Parks and Outdoor Recreation to (€onstruct the existing recreation facilities at) Chatficld

Cake? If facilities purchased with LWCF grants are inundated, they will be replaced elsewhere in the
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park, and Colorado State Park staff will submit a formal letter to the National Park Service
recognizing the changes and stating that the park is not in default. If the facilities are removed and
not relocated, then the state would be in default. However, because all recreation facilities are
planned to be relocated in-kind under the Selected Plan, the Selected Plan complies) with the LWCF
Act. As indicated in Section 5442 the National Park Service has issued a letter (dated’October4)
-concurring with Colorado State Parks that the Chatfield Reservoir Storage Reallocation
project will not result in a Section 6(f)(3) (Conversion. Letters from CDNR; CWCB and the National

(PaFkISErvice TegaTding the Fequitements of Section 808y SEctoAITG and the INVEEIAE] are jngluded L & 1 L L 1 4 4L
at the @nd) of Ehis section?

553 of the Seleeted Plan with the COFPSISEvenIERViFonmental

The SelecteaNPIan is EORSISEERD in the EOIGWIRE major (VaySRvitiIgach of the COEpSISEven
Environmental Operating Principles (EOP) (see Table 2-11 for additional details).

EOP 2—The Selected Plan (proactively considers) the environmental consequences of-
actviies regarding sustainable water resoutces solutons o the consequences n the neat-term s
- e e D
o weathes droughts, which may become more frequent and severe in the futute due t climate
(change) The Selected PIanals6'eonsiders cnvironmental gonsequences of the impacts of StOFage
PRI - G S ERRERTE < (< BRI ool for
full mitgation of all remaining significant environmental pacs (including proactive use of
monitoring and adaptiv- (PR NEAT O RTERAC) - A G e
environmental 1858 and (tegulations.

' EOP 3—The Sclected Plan achieves a mutually supporting cconomic and environmentally
facilitates continuation of (sustainable) economic development and quality of lfe while fully
HgAHAR cnvironmental (HPAEE in @ MARACE thariACIidEs MORITOHAE and AdspHVE MANIGEMERE)
1o betrer ensure recovery of impaired ecological funetions and result in healthy ecosystems.

'BOP 4—The Selccted Plan enables the Corps to continue to meet its corporate responsibility und
accountabiliy to ensure that resources, including water resources, are used wisely while adhering 10

all environmental s and regulations. Easly collaboration with an interagency team of wildlife
habirat experts, ineluding representatives of the USFWS, CDOW, Corps Regulatory staff, and non-
governmental organizations ensured the Corps” accountability for achieving full micigarion of human
and natural environmental impacts. Impacts ro recreational facilifes and seceation facility operators”
incomes will also be offset. The Selected Plan was also developed in conjunction with 26
Cooperating Agencies and 11 Special Technical Advisors (non-governmental organizations) that
(ensiited complianee it h (Nakional Envisonmental Policy Act and all6MhEE covironmental 80

‘Final Chatfield Reservoir Storage Reallocation FR/EIS
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"Chapter 5 About 789 acres and 1,180 EFUs of the target environmental resources are estimated to be impacted by Alternative 3. The CMP maximizes the amount of mitigation that would occur on-site; up to 338acres and 203 EFUs of mitigation are proposed to occur on-site above the maximum pool elevation of 5,444 feet msl. An estimated 384 EFUs would be mitigated on-site and in place with the restoration of the borrow areas and utility relocations, and up to 85 EFUs of combined wetland and riparian habitat would becreated on-site that would benefit Preble’s and birds, including up to 23 acres of Preble’s critical habitat. Proposed on-site compensatory mitigation has been maximized to the degree practicable for the following reasons: • On-site mitigation provides the least amount"
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"Chapter 5 to provide off-site mitigation. The final number and extent of off-site mitigation areas would be determined by how many EFU credits are generated from each mitigation area. Unlike on-site mitigation areas, most off-site areas would require legal real estate instruments to ensure perpetual protection and management of the mitigation areas to benefit the target environmental resources U.S. Fish and Wildlife Service policy requires that impacts to designated critical habitat be mitigated within the same CHU. The Plum Creek arm of Chatfield Reservoir occurs in the West Plum Creek CHU and the South Platte River arm occurs in the separate Upper South Platte CHU. With the exception of the South Platte River arm of Chatfield Reservoir, the Upper South Platte CHU occurs on the Pike National Forest. Off-site mitigation for impacts to Preble’s critical habitat in the Plum Creek arm of Chatfield Reservoir would involve the permanent protection and, where needed, enhancement of Preble’s habitat within the West Plum Creek CHU that includes lands designated for a large Preble’s recovery population. Off-site conservation measures for impacts to Preble’s critical habitat in the South Platte River arm of Chatfield Reservoir are proposed to involve implementation of the Sugar Creek Sediment Mitigation Project and other habitat enhancement measures in the Pike National Forest, located about 12 miles west of Chatfield Reservoir within the watershed that feeds Chatfield Reservoir. The Upper South Platte CHU within the Pike National Forest is distributed over eight drainage segments and includes more than 3,000 acres. The entire CHU was reviewed to determine sites with the potential for enhancing, restoring, or creating habitat for Preble’s. The drainage segments designated as critical habitat with sites that could potentially provide suitable conservation measures were reviewed to determine what types of mitigation could be implemented and where conservation measures could be feasibly implemented. Although the designated critical habitat within the PikeNational Forest is extensive, opportunities for habitat enhancement, restoration, and creation are limited in most drainages"
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"existing high-quality habitat, steep topography, constructability issues, and poor access. The most feasible opportunities for habitat restoration and enhancement within the designated critical habitat occur on Sugar Creek (Section 6.3.2.1, Table 5, and Appendix H of the CMP). The Service has reviewed the selection of the Sugar Creek site and concurs that it isthe site with the greatest potential for habitat improvement and conservation measures in the Upper South Platte CHU. If the reallocation is approved, the Chatfield Water Providers would begin implementing the CMP as soon as practicable following the approval. The Chatfield Water Providers will establish an environmental escrow fund that will be at least equal to the estimated cost of fully implementing and completing the CMP including a reasonable contingency. The establishment of the escrow fund prior to any storage in the reallocated space will allow the Chatfield Water Providers to fully use thereallocated storage subject to the following conditions: 1. Storage between elevations of 5,444 feet msl and 5,442 feet msl cannot exceed 30 days within any calendar year until the CMP is fully implemented; and 2. If the Chatfield Water Providers are unable to meet the mitigation schedules shown in Table 5-19 and Table 5-20, the ability to use storage will be defined by the mitigation milestones and reallocated storage available in Table 5-19 and Table 5-20 until mitigation implementation and EFUs gained meet the defined mitigation milestones. Draft Chatfield Reservoir Storage Reallocation FR/EIS 5-38 June 2012"
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"Chapter 5 This approach ensures that the Chatfield Water Providers continually make progress toward meeting goals and objectives of the CMP or they will not fully benefit from use of the storage reallocation. The compensatory mitigation activities have two major components: 1) implementation, and 2) meeting the success criteria for gained EFUs. The mitigation schedule and use of reallocated storage milestones (Table 5-19 and Table 5-20) are linked to these two major components. Because the environmental mitigation is substantial and would take years to implement, the CMP would be implemented incrementally according to its respective priorities. On-site mitigation also needs to coincide with the recreation facilities modification, which would also disturb Chatfield State Park, so that the total disturbance and duration of disturbance to Chatfield State Park is minimized. The CMP is multifaceted and involves a substantial amount of land transactions. It is anticipated that itwould take 6years to fully implement the CMP. The milestones in Table 5-19 are listed in order ofpriority and are additive when determining if the percent of water stored in the reallocated space is available to the Chatfield Water Providers. For example,"
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[Old text]: " (e.g., release of the draft FR/EIS and Record ofDecision [ROD]). More detailed information on the mitigation tracks and mitigation schedule is presented in Section 7.2 of the CMP (Appendix K).Table 5-21 Estimated Schedule for Environmental Mitigation Year Activities 0 Draft FR/EIS released to public. 1 Recreation facilities design and environmental mitigation design in progress. 2 Record of Decision, Reallocated Storage Contracts, recreation facilities modification begin, on-site environmental mitigation begins, and off-site Preble’s critical habitat mitigation begins. 3 Recreation facility modification, on-site environmental mitigation, and off-site critical habitat mitigation continue. Environmental mitigation monitoring begins. 4 Recreation facility modification, on-site environmental mitigation, off-site critical habitat mitigation, and implementation of 25 percent of off-site noncritical habitat mitigation completed. Environmental mitigation monitoring continues. Complete implementation of 50 percent of off-site noncritical habitat mitigation. Environmental mitigation monitoring continues. 5 Complete implementation of 70 percent of off-site noncritical habitat mitigation. Environmental mitigation monitoring continues. 6 Complete implementation of 90 percent of off-site noncritical habitat mitigation. Environmental mitigation monitoring continues. 7 9–13+ Management of environmental mitigation sites continues to meet success criteria. Environmental mitigation monitoring continues. Draft Chatfield Reservoir Storage Reallocation FR/EIS 5-40 June 2012"
[New text]: "used."
The following text attributes were changed: 
   fill color

Compare: Delete�
text
"Chapter 5 The CMP provides an estimated 743.13 average annual equivalents of EFUs. The CMP fully mitigates the estimated loss of 796 EFUs because the estimated loss of EFUs would occur over several years and in the first few years of implementing the CMP, mitigation gains would exceed impacts. Three scenarios estimating the timing of impacts (EFUs lost) were developed to determine if the CMP would fully mitigate the estimated impacts when consideringthe losses and gains of EFUs over 50 years (Table 5-22). All three scenarios assume that in the first three years of mitigation implementation, seven EFUs per year would be lost associated with the relocation of the recreation facilities, but during these first three years, mitigation implementation would result in a gain of about 100 EFUs per year. After year 3, the EFUs lost per year varies with each scenario."
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"potential impacts on physical and chemical characteristics of the aquatic ecosystem (physical substrate, suspended particulates/turbidity, water quality, water fluctuations and circulation), potential impacts on biological characteristics of the aquatic ecosystem (threatened and endangered species, fish, crustaceans, mollusks, and other aquatic organisms), potential impacts on special aquatic sites (wetlands, mudflats and vegetated shallows) and potential effects on human use characteristics (municipal and private water supplies, recreational and commercial fisheries, water-related recreation, aesthetics). The analysis also evaluates alternatives to the proposed discharges. The CMP (Appendix K) identified and addressed the unavoidable environmental impacts associated with the reallocation of storage under the Recommended Alternative and impacts to wetlands, and habitat for Preble’s and birds associated with the dredge and fill activities incidental to the Recommended Alternative. The CMP identified a limited number of on-site areas where habitat conversion would occur to change upland grasslands to wetlands. This type of conversion is generally accomplished by manipulating ground surface elevations, and surface water and groundwater, to provide hydrology adequate to support mesic riparian and wetland habitat. In most cases, the habitat conversion activities would require heavy equipment and earthwork, including the installation of sheet pile cutoff structures to raise the ground water table closer to the surface, the creation of new secondary channels, ditches, or backwaters to bring surface water to mitigation areas, and the modification of surface topography to lower the ground surface closer to ground water or to better retain surface water. These activities entail localized in-place excavation and grading and would not impact long-term water quality or the aquatic ecosystem. In many locations, the proposed activities would provide a beneficial effect on sediment erosion control and riparian habitat preservation. Off-site mitigation includes conversion of upland grassland to scrub-shrub wetland primarily on private lands upstream of the Chatfield State Park in the Plum Creek and West Plum Creek Watersheds. Off-site habitat conversion would generally be similar to that described for the on-site habitat conversion, with on-site mitigation activities, with no impacts to long-term water quality or the aquatic ecosystem, and the ancillary benefit of improved sediment erosion control. Modifications to the recreational facilities comprise the vast majority of actions involving dredge and fill activities. The Recreation Facilities Modification Plan identified ten areas where fill material would be required for site preparation, such as slope adjustment and general grading. The Plan considered cut and fill requirements that allowed for minimal impact to the reservoir under the proposed operational high water elevation of 5,444 ft above msl. Modifications to three of the recreational facilities would require dredging below the current ordinary high water mark of 5,432 feet msl. The North Boat Ramp and Riverside Marina would Draft Chatfield Reservoir Storage Reallocation"
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STATE OF COLORADO

Depariment of Natuml Resources (\,() i_(\)l ')\A [ )(-j

1313 Sherman Strect, Room 718

Denver, Colorado 80203

Phone: (303) 866-3311 F‘
Fax: (303) 866-2113
dnr.state.co.us

January 31, 2012
DEPARTMENT O
NATURAL

Gwyn M. Jarrett, PMP RESOURCES

Project Manager/Plan Formulator —

CENWO-PM-AA John W. Hickenlooper

1616 Capitol Ave Gavenmor

Omaha. NE 68102 Mike King

Exeoutive Divéctor

Dear Ms. Jarrett,

The Colorado Department of Natural Resources (DNR) is pleased to submit this letter to the U.S.
Army Corps of Engineers (USACE) to formally confirm our interest in reallocation of existing
storage space in Chatficld Reservoir.

Pursuant to authorizing language in the 1986 Water Resources Development Act (WRDA Bill), “the
project... is modificd to authorize the Secretary, upon request of and in coordination with the
Colorado Department of Natural Resources and upon the Chief Engincers’ finding of feasibility and
economic justification, to reassign a portion of the storage space in the Chatfield Lake project...”

As you know, the State’s water policy agency within DNR, the Colorado Water Conservation Board
(CWCB), contracted with USACE over a decade ago to complete a Feasibility Report and
Environmental Impact Statement. We look forward to having USACE release the draft document to
the public as soon as possible for review and comment.

Your partnership on this important water supply project is greatly appreciated. We also urge your
continued diligence in protecting and mitigating the important recreation and wildlife assets in and
around the reservoir, Please do not hesitate to contact my staff member, Becky Mitchell, at (303)
860-3311 if you have any questions about this request.

Sincerely,

i/

Mike King

Board of Land Commissioners ® Division of Reclamation, Mining & Safety ® Colorado Geological Survey
Qil & Gas Conservation Commission ® Water Conservation Board e Division of Forestry
Division of Water Resources ® Division of Parks and Wildlife

A Chatfield Reservoif Storage Reallocation FR/EIS
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STATE OF COLORADO

Colorado Water Conservation Board

Department of Natural Resources
1580 Logan Street, Suite 200

Denver, Colorado 80203

Phone: (303) 866-3441

Fax: (303) 894-2578

WW\‘(.GW’UIJ.HEH‘E.CO.US

John W. Hickenlooper
Governor

Mike King

February 10, 2012 DNR Executive Director

Gwyn M. Jarrett, PMP Jenmifer L. Gimhel
ennmiier L. Gimbe!

CENWO-PM-AA CWCB Director

1616 Capitol Ave
Omaha, NE 68102

Dear Ms. Jarrett,

On behalf of the Colorado Department of Natural Resources (CDNR), the Colorado Water
Conservation Board (CWCB) is the formal non-Federal sponsor of the Chatfield Reservoir
Reallocation project. The CWCB executed a Feasibility Cost Share Agreement with the U.S.
Army Corps of Engineers, and has been working with a large group of stakeholders to
investigate the feasibility for storage reallocation at Chatfield.

CDNR has requested the reallocation project. Proposed implementation will be 100% completed
through State and local partner funding, at no cost to the Federal government pursuant to the
1958 Water Supply Act. Implementation work will involve all phases of design and construction
such as: 1) on-site and off-site environmental mitigation; 2) modification of impacted recreation
facilities; 3) utility relocations; 4) earthwork and shoreline contouring; 5) road, bridge and
parking lot construction; 6) demolition, clearing, and grubbing; and 7) vegetation management.
All of the identified implementation work is integral to the project.

Feel free to call me at (303) 866-3441 ext. 3208 if you have any questions about this matter.

Sincerely,

%’ff///’;—%
Thomas W. Browning, Assistant Director
Colorado Water Conservation Board

Interstate & Federal « Watershed & Flood Protection * Stream & Lake Protection « Finance
‘Water Information « Water Conservation & Drought Planning « Water Supply Planning

Final
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United States Department of the Interior

National Park Service

Midwest Region
601 Riverfront Drive
Omaha, Nebraska 68102-4226 0 & 0CT 7310

08-00741(MWR-P/G)
08-00715;08-00512

Mr. Gary Thorson

Deputy Director

Colorado Division of Parks and Qutdoor Recreation
1313 Sherman Street, Room 618

Denver, Colorado 80203

Dear Mr. Thorson:

This is in response to your August 31 letter requesting a determination as to whether or not the
proposed Chatfield Reservoir Storage Reallocation Project (Reallocation Project) within Chatfigld State
Park constitutes a section 6(f) (3) conversion under the Land and Water Conservation Fund (L&WCF})
program. This park was improved with assistance from the L&WCF program under grants 08-00512,
08-00715, and 08-00741. In our opinion, it does not constitute a section 6{f){3) conversion.

The original project scope for grant 08-00512 states in part: “The Colorado Division of Parks and
Recreation will acquire water rights and adjudicated use therefore to maintain a minimum pool for
outdoor recreation use by the general public at Chatfield Lake...” We do not believe that raising the
surface water table from 5,426.94' to 5,444’ will negatively impact the scope for grant 08-00512 or for
grants 08-00715 and 08-00741. Rather, the proposed Reallocation Project could potentially promote
additional outdoor recreational use within Chatfield State Park.

In summary, based upon our understanding of the Reallocation Project in relationship to the three
L&WCF grants at Chatfield State Park, we concur with your analysis that this proposal will not result in a
section 6(f}(3) conversion.

Please feel free to contact me at 402-661-1556, or Carol Edmondson at 402-661-1548, with any future
questions or concerns related to this matter.

Sincerely,

nnis B. Burmeister
Outdoor Recreational Planner

TAKE PRIDE &%~ *
INAMERICA

Final Chatfield Reservoir Storage Reallocation FR/EIS
5-31 July 2013
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5. ECONOMIC ANALYSIS, COMPARISON OF
ALTERNATIVES, AND PLAN SELECTION

51 Introduction

This chapter describes the process that was used to evaluate the alternatives and ultimately
recommend the 20,600 Acre-Foot Reallocation Alternative as the gentativelyselectediplan for
implementation at Chatfield Reservoir. Corps guidance requires an economic analysis as part of the
evaluation of alternatives. The Planning Guidance Notebook (ER 1105-2-100, @SACE 2000), the
USACE Water Supply Handbook (Revised Institute for Water Resources Report 96-PS-4, WSACE
1998), and the Economic and Environmental Principles and Guidelines for Water and Related Iand Resonrces
Implementation Studies P&Gs) (U.S. Water Resources €ouneil 1983) provided guidance for identifying
and assessing the proposed alternatives. The Economic GuidanceiMemorandumy(BEGM)lil=01;
FederalinterestRate for Corps of Engineers Projeets for Fiscal Year 20bin(WUSACEyNovember5y
2010)providedycurrent interest rates that were used to perform the INational"Economic
Development(INED) and financial @nalysis of the four proposed alternatives and the local
repayment amount for project gostsyThechapterisummarizesiinformationfromypreviousjchapters
and Appendix O, compares the four alternatives, and identifies the tentatively selected plan. It also
identifies costs of the tentatively selected plan in more detail at October 2011 (FY 2012) price levels
and using FY 2042 federal interest rates found in EGM @208 (USACE, October 24g204d)min
addition, it presents a summary description of the features of the tentatively selected plan.

5.2 Alternatives Considered in Detail

This study focuses on four alternatives as described in Chapter 2:
= Alternative 1—No Action, Penley Reservoir combined with Gravel Pit Storage

= Alternative 2—NTGW combined with Gravel Pit Storage (Least Cost Alternative to
Chatfield Reservoir Storage Reallocation)

= Alternative 3—Reallocation of 20,600 acre-feet t@ Storage (20,600 Acre-Foot Reallocation)

= Alternative 4—Reallocation of 7,700 acre-feet t@ Storage (7,700 Acre-Foot Reallocation) and
use of NTGW and Gravel Pit Storage

A detailed description of each of the alternatives and their various components for addressing the
purpose and need of the project is presented in Section 2.4. These alternatives met the federal
objective as well as the objectives and sub-objectives presented in the Purpose and Need Statement
that responds to the water supply/demand analysis described in Chapter 1. The federal objective is
to reasonably maximize NED consistent with protecting the Nation’s environment, and consistent
with the Corps’ Environmental Operating Principles (EOP) (described in Section @#2)y The
objectives and sub-objectives are to develop alternatives that:

* Increase availability and reliability of water supply by providing an additional average year
yield of 8,539 acre-feet of M&I water, sustainable over a 50-year period, to contribute

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 5

towards meeting a water supply shortfall projected to be 90,000 acre-feet per year by 2050
for the service area of the @5 water providers.

* Provide, over the 50-year planning period, water supply of equivalent quality as currently
supplied to the Denver metro region.

* Maintain adequate levels of downstream flood control over the 50-year period of analysis.

= Ensure provision in-kind of recreation facilities and experiences during the 50-year period of
analysis.

* Ensure maintenance of environmental benefits by minimizing environmental impacts, fully
mitigating unavoidable significant impacts, monitoring to evaluate the level of success, and
implementing an adaptive management strategy involving input from several agencies.

®  Become less reliant on non-renewable groundwater by utilizing renewable water supplies,
thus extending the availability and life of these critical aquifers for use by future generations.

= Are consistent with USACE EOP and USACE Campaign Plan goalsitorextentipossible;
including robust design, risk management and communication, reliability and adaptability to
future change.

* Find collaborative solutions to future Denver Metro area water supply needs.

The major components of the proposed alternatives shown in Table 5-1 are combined to provide
equal amounts and quality of water for an additional average year yield of 8,539 acre-feet over the
planning period. The NED procedure and the financial analysis require assessment of all of the costs
involved in implementing each alternative. The evaluation therefore considers the specific
components that comprise each alternative and date when each component would be available to
supply water. Because the Chatfield Reservoir storage reallocation project is assumed to be
implemented in 2042y that year is defined as the base year and the start of the 50-year planning
period for the purpose of this analysis. Alternatives would provide water in the base year and
continue that supply until 2062» Penley Reservoir is a key component of the No Action Alternative
(Alternative 1); however, this proposed reservoir could not yield water supply in the base year.
NTGW would be required to provide water until Penley Reservoir was available. The reallocation of
7,700 acre-feet of Chatfield Reservoir storage (Alternative 4) would not provide a water supply
equivalent to Alternatives 1, 2, and 3. Gravel pits and NTGW components were added to 7,700
acre-feet of Chatfield Reservoir storage reallocation to make the Alternative 4 yield comparable to
the other alternatives.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
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Chapter 5

Table 5-1
Water Supply Sources
Alternative 4
Alternative 2 Alternative 3 7,700 Acre-Foot
Alternative 1 NTGW/ Downstream | 20,600 Acre-Foot Reallocation/NTGW/

No Action* Gravel Pits Reallocation Downstream Gravel Pits

UpstreamiWaterProvidersy |NTGW, Penley Reservoir |NTGW Chatfield Reservoir  |Chatfield Reservoir, NTGW
Downstream Water Providers | Gravel Pits Gravel Rits Chatfield Reservoir  |Chatfield Reservoir, Gravel Rits

* Surface water from Penley Reservoir would replace NTGW in 2027

5.2.1 Water Supply Yields (Benefits) by Source for Each Alternative

Each alternative provides 8,539 acre-feet average year yield of additional water supply when fully
online. The upstreamywateriprovider’s share of this average year yield is @270 acre-feet and the
downstreamywateryproviders would acquire 45270 acre-feet average year yield based on their level of
participation in the 20,600 acre-foot storage reallocation and the ability to capture some NTGW in
Chatfield Reservoir for reuse. These average year yields are based on volumes that could be stored
from inflows during the 1942—2000 period of record (POR), including some years of severe drought
when the only water stored were flows that were captured for reuse, for a minimum drought-year
yield of 2,379 acre-feet. Table 5-2 presents the average year yield associated with the components
identified for each alternative. It is assumed that the demand for water is independent of the
alternative source of water. Therefore the alternatives would not change the rate at which water is

demanded.
Table 5-2
Water Supply Quantities, Average Year Yield (Acre-Feet)
Alternative 4
Alternative 2 Alternative 3 7,700 Acre-Foot
Alternative 1 NTGW/Downstream 20,600 Acre-Foot Reallocation/NTGW/
No Action Gravel Pits Reallocation Downstream Gravel Pits

Upstream Water Providers

NTGW 4,270 4,270 0 2,674

Penley Reservoir* 4,270* 0 0 0

Chatfield Reservoir 0 0 4,270 1,596

Total 4,270 4,270 4,270 4,270
Downstream Water Providers

Gravel Rits 4,270 4,270 0 2674
Chatfield Reservoir 0 0 4,270 1,596

Total 4,270 4,270 4,270 4,270

* Surface water from Penley Reservoir would replace NTGW in 2027=

The Compensatory Mitigation Plan (CMP) presents an implementation processes in Section 7.0
Implementation. For the purposes of this analysis it was conservatively assumed that the Chatfield
water providers would not be able to fully meet the mitigation milestones and that they would not
be able to fully use the reallocated storage immediately. If yield is related to the use of storage, the
average year yield would be reduced from the 8,539 acre-feet. All alternatives would develop water
sources at the same rate as Chatficld (Alternative 3).
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Chapter 5

The No Action Alternative (Alternative 1) combines Penley Reservoir with NTGW for the upstream
water providers and gravel pit storage for the downstream providers. The wells and gravel pits
would be developed as needed over 11 years to match the same phased implementation of the use
of storage that is described for Alternative 3. NTGW would be used until construction of Penley
Reservoir was completed in 2027» Penley Reservoir storage would reduce the use of NTGW. When
this reduction would be realized is not known and would vary by participant because of the nature
of their water rights. Despite this, the average year yield of 8,539 acre-feet was used in this analysis.

With Alternative 2, the upstream providers would develop NTGW to meet their needs. The
downstream providers would develop gravel pits for their needs. The wells and gravel pits would be
developed over 11 years.

Alternative 3 would reallocate 20,600 acre-feet of Chatfield flood control storage to water supply
storage. NTGW use would be reduced with this alternative. When this reduction would be realized
is not known and would vary by participant because of the nature of #heir water rights. To alleviate
this uncertainty, the average year yield of 8,539 acre-feet was assumed.

Alternative 4 would combine NTGW and gravel pits with reallocation of 7,700 acre-feet of Chatfield
Reservoir flood control storage to water supply storage. The reallocation of 7,700 acre-feet at
Chatfield Reservoir is about @592 acre-feet average year yield. NTGW and gravel pits would provide
55348 acre-feet average year yield to bring the total average year yield for this alternative to 8,539
acre-feet. These components would be implemented simultaneously over the 11-year period of
storage usage.

5.3 Comparison of Alternatives

The plans were compared by their financial and NED costs and impacts in four accounts: NED,
Regional Economic Development (RED), Environmental Quality (EQ), and Other Social Effects
(OSE).

5.3.1 Financial Costs

The financial costs represent the Patticipant’s cost to implement, operate, and maintain an
alternative. The costs include the cost of storage, environmental mitigation, and recreation
modifications, operation, maintenance, repair, rehabilitation, and replacement (OMRR&R), and
specific cost for infrastructure needed to deliver the water. Water supply projects are 100 percent
non-federal costs. The financial cost analysis estimates the costs providers would have to pay for
each alternative and determines the feasibility of the alternatives. For Alternatives 1 and 2 the
financial analysis both estimates the cost and feasibility. For Alternatives 3 and 4 this is not the case.
Two different analyses are performed — one to determine the provider’s cost and another for
feasibility. The providet’s cost of storage is presented for Fiscal Year (FY) 2042 in Table 5-3. The
federal discount rate and the water supply discount rate from the Economic Guidance
Memorandum @2=0® are @ percent and duli25percentyrespectively for FY 2042» The costs were
updated from FY 2011 to FY 2042 using EMI10=2=0304 Civil Works Construction Cost Index
System (CWCCIS). Financial feasibility of the alternatives compared to the no-action alternative
(Alternative 2) can best be demonstrated when alternative costs are less than Alternative 2. The cost
of storage, infrastructure, environmental mitigation, recreation modifications, and OMRR&R costs
are financial costs. Appendix O presents these costs in greater detail.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
5-4 June 2012
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Chapter 5

Table 5-3
Cost of Storage Analysis

Cost In Millions
(FY 2012:$)
Benefits Foregone $15.0
Revenue Foregone 0
Replacement Cost 0
Updated Cost of Storage $15.3

5.3.1.1 Method for Determining Cost of Storage

Paragraph (a) on Page 3-34 of ER 1105-2-100 defines the cost of reallocated storage as the greatest
of revenue foregone, benefits forgone, replacement flood control benefit costs, or the updated cost
of storage; see Appendix O for detailed definitions of these four costs. The cost of storage is
applicable to Alternatives 3 and 4. The information that follows shows the comparison to determine
which of the four categories would be used for the cost of storage at FY 2042 price levels for
Alternative 3, the gentativelysselectedyplany The updated cost of storage is greater than the other
categories.

5.3.1.2  Calculation of Updated Cost of Storage

The updated cost of storage for Alternatives 3 and 4 was calculated using the Use of Facilities cost
allocation procedure described in ER 1105-2-100, Appendix E, paragraph @E=57:du(2)(d)musing Y
200iypricerlevelsy When Alternative 3 became the gentativelysselectedyplany its updated cost of
storage was recalculated at FY 2042 price levels, as described in detail below. The joint-use costs for
the construction of the Chatfield Dam and Lake Project were derived from as-built construction
costs between 1967 and 1979. These were updated from 1973, which is the midpoint of the
construction period, to FY 2042 price levels using CWCCIS factors. These are in Table 5-4.

Table 5-4
Updated Joint-Use Costs
Joint-use Cost 2012
Code Construction Component/Activity Joint-use Cost FY12/2Q

01 Lands and damages (acquisition started May 1967) $15,595,200 $79,072,185
02 Relocations $15,161,300 $75,347,276
03 Reservoir $1,121,300 $5,488,028
04 Dams $31,398,900 $158,524,411
08 Roads, rail roads, and fridges $112,000 $556,608
09 Channels and canals $6,803,600 $35,658,756
11 Levees and floodwalls $4,300 $22,452
14 Recreation facilities $11,148,500 $57,602,574
15 Structures $10,500 $51,741
19 Buildingsy grounds, and wtilities $1,715,300 $8,862,690
20 Permanent operatingiequipment $70,700 $365,296

Subtotal $83,141,600 $421,552,016
30 Engineering and design $7,864,100 $40,145,858
31 Supervision and administration $3,974,900 $20,291,676

Total Gonstruction $94,980,600 $481,989,551

Draft Chatfield Reservoir Storage Reallocation FR/EIS

5-5 June 2012
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Chapter 5

Table 5-4
Updated-Joint-Use Costs
Joint-use Cost 2012
Code Construction Component/Activity Joint-use Cost FY12/2Q
Less Specific Recreation Facilities $11,148,500 $57,602,574
Total Joint-use Storage €onstruction Cost $83,832,100 $424,386,977

The joint-use costs are obtained by removing the specific recreation costs from the construction
costs and they are associated with the total usable storage. The cost of storage for an alternative is
derived from the joint-use cost and the reallocated storage. For Alternative 3, 20,600 acre-feet is the
reallocated storage. The updated cost of storage is derived from the updated joint-use cost and the
ratio of reallocated storage to usable storage. The usable storage at Chatfield Reservoir is the total
storage less the inactivey/sedimentistoragespool or 2335747 acre-feet. The reallocated storage for
Alternative 3 is 20,600 acre-feet. The storage numbers and ratio are in Table 5-5.

Table 5-5
Storage Analysis
Alternative 3

Total storage AF 233,775
Sediment storage AF 28
Usable Storage 233,747
Reallocated storage AF 20,600
Cost of storage ratio 0.0881
Percent of usable storage 8.81

The cost of storage ratio is calculated from the formula reallocated storage/usable storage or
0:0881=2056007/1(2385775228)) where 2385775 — 28 is the usable storage. In terms of percent the ratio
is 818D percent. The ratio is multiplied by the joint-use costs to obtain the cost of storage. The

FY 2042 updated cost of storage is currently estimated to be $37# million ($42453865977 x 8:81
percent/100) and an estimated $583 million (capitalized galug) for @MRRS&Re

Assistant Secretary of the Army for Civil Works (ASA(EW)) granted an exemption of the policy for
the determination of the updated cost of storage. Based on the high costs for riparian habitat
impacts, recreation modifications, low dependable water yield, and the updated cost of storage, the
cost per acre-foot was shown to be about four times greater than the next highest cost for a Corps
reallocation project. The ASA(CW) exempted Chatfield Reservoir reallocation from the existing
policy and established a one-time reduction of the estimated updated cost of storage. The cost of
storage to be paid by the water providers is 41 percent of the estimated cost of storage. The cost of
storage is an amount that is repaid to the United States Treasury for that portion of Chatfield costs
for the reallocated water storage. That set the FY 2042 cost of storage at $85:8 million shown in
Table 5-6. The exception reduced the cost per acre-foot of storage nearer to the national average
cost per acre-foot. For FY 2042 using the federal water supply discount rate of 425 percent

amortized over 30 years, the longest period for which repayment is allowed, the annual cost would
be $900,300.

Draft Chatfield Reservoir Storage Reallocation FR/EIS
5-6 June 2012
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Chapter 5

Table 5-6.
Updated Cost of Storage
FY 2012 Price Levels
Updated Cost of Storage Alternative 3 $37,401,001
Cost of Storage with @xemption Alternative 3 $15,334,410

The annual OMRR&R was estimated from actual costs incurred at Chatfield Reservoir between
1997 and 2006. The average annual amount at September 2006 prices was updated to $ls7585415) at
FY 20diypricespandithenitor$iy8605980matiiY 12042 prices using CWCCIS factors. An estimate for
Alternative 3 was calculated by multiplying the storage factor of 88® percent (0:0881)by$15860;980:
Additional @MRR&Ruresulting fromyimplementation) would be incurred at the reservoir for
Alternatives 3 and 4. AdditionallfOMRR&R is for dam safety instrumentation and monitoring at the
new conservation pool levels, Master Plan Supplement; review of proposed reallocation-related
facility plans-and real estate activities; update-of area-eapacity tables; increased number of water
releases and pre-release calculations, and additional operations. OMRR&R detailis shown in Table
5-7 for Alternative @GratEY12012 pricelevels:

Table 5-7
Annual Chatfield-Related OMRR&R, Alternative 3
Chatfield Additional Total
2012 Price Levels $164,007 $83,383 $247,390

The water providers must repay the cost of storage over 30 years, starting when the gvatetisupply
agreement is signed, at the water supply interest rate in effect at the signing or could choose to pay
upfront. In FY 2042 the rate is 425 percent. The actual OMRR&R costs are indeterminate at this
time, but would be estimated and paid at the beginning of each year. At the end of the year, the
actual amount would be reconciled with the payment made at the beginning of the yeats The
OMRR&R would be paid in perpetuity beyond the 30 years for cost of storage repayment. Estimates
of the annual costs for FY 2012 are shown in Table 5-8. The planning horizon of 50 years is broken
into the first 30 years when payments are made for cost of storage and OMRR&R and the remaining
20 years when only OMRR&R payments are made.

Table 5-8
Annual Cost Related to Chatfield Storage
FY 2012:Price Levels

Annual Cost Annual Cost

Years 1-30 Years 31-50
Annual Cost of Storage (using ASA(CW) Exemption) $900,300 $0
Annual OMRR&R $247,390 $247,390
Total $1,147.690 $247.390

Additionally, the providers would be responsible for infrastructure, environmental mitigation, and
recreation modifications. These are itemized in Table 5-9 at FY 2042 price levels. The total annual
cost for Alternative 3 is shown in Table §=9atFY12012 pricelevelsspDespiteipricerlevelincreases)
FY 2012 annualized first costs and total annual costs for Alternative 3 are less than in FY 2011 due
torlowerenvironmentalimitigationycostsy The costs are presented for the period when cost of
storage is being repaid (years 1-30) and for the period after cost of storage has been repaid. These

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
5-7 June 2012
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Chapter 5

are estimates since costs would be determined when the WatenSupplysAgreement is signed and the
years following.

Table 5-9
Financial Costs, FY 2012 Price Levels
Years 1-30 Years 31-50
Annual Cost of Storage $900,300 0
Annualized First Cost without Cost of Storage $5,531,733 $5,531,733
Total Annual OMRR&R $2,269,081 $2,269,081
Total Annual Costs $8,701,113 $7,800,814

Table 5-10 presents the implementation costs and the present value of 50 years of annual OMRR&R
costs for the alternatives at December2010 (FY 2011) price levels. These costs were discounted and
annualized at the 'Y 204 rate of 425 percent. Water provided by Alternative 3 is the least
expensive of the alternatives. Appendix O presents these costs in detail.

Table 5-10
Present Value, Financial Cost of the Alternatives, FY 2044 Price Levels
‘ Alternative 1 ‘ Alternative 2 Alternative 3 Alternative 4
Initial/lmplementation Costs
Cost of Storage $0 $0 $14,512,333 $5,424,513
Spegific (Infrastructure) $246,951,356 $172,784,412 $9,991,580 $111,955,560
Recreation Modifications $0 $0 $45,116,744 $16,864,026
Environmental Mitigation $0 $0 $71,025,318 $26,548,299
Total implementation Costs $246,951,356 $172,784,412 $140,645,975 $160,792,397
Present Value, 50 Years of OMRR&R Costs $31,446,285 $32,356,886 $43,774,777 $42.618,670
Present Value of Total Costs $278,397,641 $205,141,298 $184,420,752 $203,411,067

5.3.2 National Economic Development Account

The NED cost includes the costs to implement, maintain, and operate each alternative. Alternatives
3 and 4 include an additional cost associated with the lost recreation benefits associated with the
change in lake levels and recreation modifications at Chatfield Reservoir.

The NED account compares the alternatives based on NED cost at FY 20 price levels and
interest gatesywhichvineludes first @osty interest during construction (HDE)y lost recreation benefits
andr@MRR&Recostsy Annual NED cost, annual NED benefit, and net annual NED benefit are
used to determine the NED Plan. Net annual NED benefit is the difference between the annual
NED benefit and annual NED cost. Flood control benefits are not included in the NED account
because the hydrologic analysis of the alternatives indicated that no significant differences occur
between the alternatives’ water surfaces downstream from Chatfield Reservoir. Recreation benefits
are not included in the annual NED benefit according to Paragraph (1) on Page 3-35 of ER 1105-2-
100, which states the NED water supply benefits are measured by the cost of the alternative most
likely to be implemented in the absence of the proposed plan, which in this case is Alternative 2.
The NED recreation benefits lost are considered as part of the cost of reallocated storage (Appendix
E of ER 1105-2-100). For this project the NED recreation benefits lost are included in the NED
costs along with the environmental mitigation and recreation modification costs. All alternatives

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
5-8 June 2012
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therefore have the same annual NED benefits because Alternatives 1, 3, and 4 provide the same
water supply benefits as Alternative 2. Table &=l summarizes the NED account for each of the
proposed alternatives. Appendix O presents the NED costs in detail.

Table &=11
National Economic Development Account in Millions, FY 2044 Price Levels
Alternative 4
Alternative 2 Alternative 3 7,700 Acre-Foot
Alternative 1 NTGW/ Downstream 20,600 Acre-Foot Reallocation/NTGW/
No Action Gravel Pits Reallocation Downstream Gravel Pits
NED Cost $312.6 $216.1 $183.9 $199.8
Annual NED Cost* 15.08 10.41 8.74 9.50
Annual NED Benefit’ 10.41 10.41 10.41 10.41
Net Annual NED Benefit* -4.67 0.00 1.67 0.91

* Annual entries were calculated using an interest rate of 4125 over the 50-year planning period.

The recreation benefits under Alternatives 1 and 2 are the current benefit level since no recreation
change would occur at Chatfield Reservoir. Construction and operation of Alternative 3 would
affect recreational activity at Chatfield State Park if recreational facilities were closed to
accommodate construction activities. Alternative 3 would decrease recreation benefits by $0.7
million per year. Under Alternative 3, visitor use at Chatfield is expected to decrease by 17.6 percent
(from 1.66 million to 1.37 million visitors) during construction, by 9.4 percent (to 1.51 million
visitors) 1 to 5 years after construction, and by 4.1 percent (to 1.60 million visitors) 6+ years after
construction (BBC 2010). Under Alternative 4, visitor benefits would decrease by $0.57 million per
year. Under Alternative 4, visitor use at Chatfield is expected to decrease by 14.1 percent (from 1.66
million to 1.43 million visitors) during construction, by 8.0 percent (to 1.53 million visitors) 1 to 5
years after construction, and by 3.3 percent (to 1.61 million visitors) 6+ years after construction.

The NED cost includes costs required to implement the alternatives including construction and
operation and maintenance cost. Interest during construction is also included. Alternative 1 includes
costs for two components, NTGW and Penley Reservoir for the upstream water providers. These
components provide the same amount of water to the upstream water providers, totaling

4,270 acre-feet. Penley Reservoir would replace the use of NTGW. To make the cost of
implementing Alternative 1 comparable to the other alternatives’ costs, the discounted cost
(discounted from 202% to 2042 at 4md25 percent) of the NTGW component was removed from the
account. Alternative 1 has negative net annual NED benefits compared to Alternative 2.

5.3.3 Regional Economic Development Account

The RED account addresses economic characteristics important to the state, counties, and
communities in the study area. Items in this account relate to economic activities such as
employment and income.

Expenditures in conjunction with the reallocation of water supply at Chatfield Reservoir are of two
types. The first is the payment to the Federal Treasury for the cost of the reallocated storage. The
second regards the expenditures for the cost of construction and related costs for water supply
infrastructure related to the project and mitigation. The cost of storage for Alternative 3 is a
payment in lump sum or over a 30-year period of $44:0 million in FY 2040:dollarsywhichiwas

Draft Chatfield Reservoir Storage Reallocation FR/EIS
5-9 June 2012
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Chapter 5

updated-to-$14.5 million-in FY 2011-and $15.3 millien-in FY 2012. Although an outflow from the
regional economy to the national geenemy this figure is small compared to the size of the Denver
Metropolitan area economy and would not have a significant effect. For example according to the
U.S. Census Bureau, State Metropolitan Area Data Book: 2006, Metropolitan and Micropolitan Area
Data Tables, the personal income for the Denver Metropolitan Statistical Area was $86,526,000,000
in 2002. The outflow of about $0.8 million per year would be 0.0009 percent of the personal
income. The employment impact would be of similar magnitude. The second component, consisting
primarily of construction, does not result in a major outflow or inflow of funds to the regional
economy and would not @ppteeiable affect RED any more than a similar expenditure would if the
funds are not used for the reallocation activity. In both instances the funds are the responsibility of
local sponsors and would be detived from sinking funds, bond sales, and/or income. No federal
funds would be allocated to this effort. In the event the local sponsors choose to take advantage of
federal financing, they pay for reallocated storage over time along with appropriate level of interest
(repayment period not to exceed 30 years). In any event, no significant RED impact is considered
likely and the cost of an input output study to better identify the impacts is not believed to be
warranted for this analysis. The recreation impacts would affect concessionaires by reducing their
income during and after construction. Assuming the concessionaires are local, these impacts would
be local. The State of Colorado would experience reduced income from concession sales and
visitation during both construction activities and the recovery period following completion of
construction. Local businesses that cater to Chatfield State Park visitors and/or sell recreation
equipment would also experience reduced income. The farm impacts would occur in counties where
water rights were transferred to municipalities.

Table 6212 summarizes the RED impacts for each of the proposed alternatives. The RED analysis,
prepared by BBC (2010) and included as Appendix U, was based upon FY 2010 cost estimates that
have since been updated. The proposed alternatives would adversely affect recreation at the
reservoir during relocation of recreation facilities. After construction, visitation would recover but is
expected to continue below normal levels after a period. As described eatrlier, visitor use at Chatfield
under Alternative 3 is expected to decrease by 17.6 percent (from 1.66 million to 1.37 million
visitors) during construction, by 9.4 percent (to 1.51 million visitors) 1 to 5 years after construction,
and by 4.1 percent (to 1.60 million visitors) 6+ years after construction (BB 2010). This would
adversely affect income of the concessionaires and the State of Colorado. Alternative 3 is expected
to generate a total of $318.0 million in economic output in the region, which includes the direct
impact of the project (8864 million) and the resulting economic activity generated in response to
project demands for goods and services (indirect impacts) and spending attributed to direct and
indirect labor earnings (induced impacts), which total an additional $131.6 million. Each alternative
would also generate direct, indirect, and induced jobs. In addition to the approximate 324
construction jobs per year directly supported by Alternative 3 over the first two years of
construction, an additional 292 annual jobs would be generated in the study area, for a total of about
615 annual jobs in the study area per year during the first two years of project construction. Payment
associated with water storage leaving the region represents a loss of about 154 total jobs (i.e., direct,
indirect and induced jobs) during the first year of construction under the proposed alternative.
Ongoing operational spending is estimated to support about 22 total jobs per year. In total, the
employment benefits of project construction and operations are estimated to be approximately 2,257
person-years of employment over the 50-year analysis period in the study area under Alternative 3.
About half of that total is attributable to ongoing operations expenditure.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
5-10 June 2012
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Table 6=12
Regional Economic Development Impacts
Construction Operations
(Year 1-2) Year 3 Storage Payment (Year 4-50) 50-Year Total
No Action
Income (millions) $251.6 $2.5 Not @pplicable $2.5 $623.1
Employment (jobs) 1,748.5 18.3 Not @pplicable 18.3 4,375.4
NTGW/Downstream Gravel Pits
Income ((millions) $167.2 $1.2 Not applicable $1.2 $391.5
Employment (jobs) 1,162.3 8.7 Not @pplicable 8.7 2,742.2
20,600-Acre-Foot Reallocation
Income (millions) $88.5 $19.7 ($21.1) $3.0 $318.0
Employment (jobs) 615.4 136.8 (154.0) 22.2 2,257.0
7,700 Acre-Foot Reallocation/NTGW/Downstream Gravel Pits
Income ((millions) $148.2 $32.9 ($7.8) $2.1 $419.4
Employment (jobs) 1,029.8 228.8 (57.2) 15.2 2,945.6

Source: BBC 2010

The No Action Alternatives would adversely affect income and farm employment resulting from
water rights transfers that dry up farmland. Approximately 1,020 acres of irrigated land (0.1 percent
of the irrigated acres in the South Platte Basin, CWCB 2004) would be converted to dryland
agriculture for the downstream gravel pits under Alternatives 1 and 2, and fewer acres under
Alternative 4. These impacts would likely occur in Adams, Morgan, and/or Weld counties. The
estimated number of jobs and income lost from drying up of irrigated farmland were estimated for
Alternatives 1, 2, and 4 from information in the Northern Integrated Supply Project Draft
Environmental Impact Statement; Socioeconomic Resources Technical Report (HDR, Inc. and BBC
Research & Consulting 2008). Impacts were determined using the input—output model IMPLAN
developed by the USFS and representative yield, price, and irrigated acre data from Weld and
Earimer counties. Alternatives 1 and 2 have no impact on recreation at the reservoir.

Based upon the size of the regional economy and the financial costs in Table 5-10, none of the
alternatives would have a significant impact on employment, income, or output of the Denver
region. Alternative 1 would have the greatest impact on the Denver Metropolitan Statistical Area
personal income at 0.013 percent.

5.3.4 Environmental Quality Account

The potential environmental issues, impacts, mitigation, and related information associated with
each alternative are summarized in Table 2-9 and discussed in more detail in Chapter 4. The major
potential adverse impacts that have been identified include:

The loss of grassland and upland habitat during Penley Reservoir construction and impacts
on species, onsite wetlands, and wetland disturbance at diversion pipe under Alternative 1.

The loss of production in NTGW wells under Alternative 2. The determination of

significant impacts to NTGW hydrology under Alternative 2 is based on the SMWSS study,
which includes peer-reviewed hydrologic and economic models. These models considered a
much greater yield than Alternative 2 or the reallocation alternatives would provide, but the
same conclusions from the SMWSS study apply to Alternative 2.

Draft
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Chapter 5

The increase in total phosphorus in Chatfield Reservoir under Alternatives 3 and 4.

The killing of cottonwoods and conversion of vegetative and wetland types under
Alternatives 3 and 4.

The loss of wetland functions under Alternatives 3 and 4.

The conversion of acres of terrestrial wildlife and migratory bird habitats to aquatic or semi=
aquatio habitats, and the periodic inundation of actres of habitat, disturbing resident species,
under Alternatives 3 and 4.

The potential inundation of Preble’s meadow jumping mouse habitat, including Critical
Habitat in Plum Creek and the South Platte River, under Alternatives 3 and 4.

The adverse impacts on northern leopard frog under Alternatives 3 and 4.
Depletion of winter base flows below Chatfield Reservoir under Alternatives 3 and 4.

The loss of recreation fees and revenues for the marina operator and Chatfield State Park
during construction under Alternatives 3 and 4. (This was included in the RED Account.)

The loss and relocation of recreation facilities from inundation under Alternatives 3 and 4.
(This was included in the NED Account.)

The potential impacts on INRIHP=eligible sites under each alternative.

These adverse impacts would be mitigated to the maximum extent possible, as discussed in
Chapter 4 and Appendices K and M.

5.3.5 Other Social Effects Account

The OSE account compares the alternatives in areas of life, health, and safety and community
cohesion. Downstream life, safety, and health would not be affected because no alternative would
affectyfloodingy The Chatfield embankment is considered adequate to prevent flooding. The Corps
conducted a study to assess the risk of embankment failure during seismic events that may occur in
the Chatfield area. As described in Section 3.2.1, the studies found that the raised pool would not
increase the risk of failure during a seismic event (Appendix A). Community cohesion would be
adversely affected by Alternatives 1, 2, and 4 because irrigated farmland would be dried up to
develop gravel pit water storage. The city of Brighton would not seek to change their Chatfield water

rights for use at gravel pits. For these alternatives, they would develop new rights that would result
in-approximately 1,020 acres of irrigated farmland being dried up under Alternatives 1 and 2, and
fewer acres under Alternative 4. Alternative 3 would not affect farmland because it would use
existing water rights for Chatfield water. Table 6208 summarizes the OSE impacts for each of the
proposed alternatives:

Draft

Chatfield Reservoir Storage Reallocation FR/EIS
5-12 June 2012
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Chapter 5

Table 5=13
Other Social Effects Impacts
Alternative 4
Alternative 2 Alternative 3 7,700 Acre-Foot
Alternative 1 NTGW/Downstream 20,600 Acre-Foot Reallocation/NTGW/Dow
No Action Gravel Pits Reallocation nstream Gravel Pits
Life, Safety, and Health
Flood Plain Buildings No change No change No change No change
Community Cohesion Many personal and
community sacrifices
due to very strict water
conservation measures
as NTGW declines
Flood-Potential No change in No change in No change in No change in downstream
downstream flood downstreamflood downstream flood flood damages
damages damages damages
Water Supply Adds 8,539 acre- Adds 8,539 acre-feet Adds 8,539 acre-feet | Adds 8,539 acre-feet
feet
Farmland Dried Up (acres) 1,018 1,018 0 381
Public-Safety No added stress on | No added stress on The raised pool The raised pool would not
project structures project structures would not increase increase the risk of failure
the risk of failure during a seismic event
during a seismic
event

5.3.6 Impacts on Other Project Purposes (Benefits Foregone)

The authorized and operating purposes of the Chatfield Dam and Reservoir project are presented
below, along with impacts of the alternatives at 'Y 2011 prices in carrying out these purposes.

* Flood Control (NED)—No effect (Alternatives 1, 2, 3, and 4).

= Recreation (NED)—Alternatives 1 and 2 have no effect on recreation facilities at Chatfield.
Alternatives 3 and 4 would result in $2.1 and $0:8 Million, respectively, in annualized costs
over 50 years for relocating roads and recreational facilities; these are included in
modification costs to be paid 100 percent by non-federal interests and are in the total NED
costs (without interest during construction) of the proposed action.

®  Recreation (NED)—Alternatives 1 and 2 have no effect on recreation benefits at Chatfield.
Alternatives 3 and 4 would result in an estimated $6763800 and $57451003 respectively, in
annual average loss/year in recreation benefits based on Unit Day Values (UDVs) over 50
years. This is due to losses in Chatfield State Park visitation and to reduced UDVs for:
1) those using substitute recreation sites; 2) most Chatfield State Park visitors during
construction; and 3) some Chatfield State Park visitors for at least the next 10 years, while
newly planted trees mature.

= Recreation (RED)—Alternatives 1 and 2 would not affect visitor expenditures at Chatfield.
Alternatives 3 and 4 are projected to result in reduced visitor spending at Chatfield and
elsewhere in Colorado that would impact the regional economy by $0.75 and $0.56 Million,
respectively, in annualized decreases over 50 years in recreation-related business income,
including lost income for concessionaires and Colorado State Parks. ¥eatly reimbursements
to Colorado State Parks and Chatfield concessionaires for documented losses in income will
be paid 100 percent by non-federal interests.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS

5-13 June- 2012
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Chapter 5

* Fish and Wildlife (EQ)—Alternatives 1 and 2 would not affect wetlands or riparian habitat
at Chatfield. Alternatives 3 and 4, respectively, are estimated to result in loss of ecological
functions due to potential inundation of, or relocation of recreation facility modifications on,
the following acreage of habitat at Chatfield: up to 157.2 and 119.8 acres of wetland/riparian
habitat, up to 456.54 and 272.54 acres of Preble’s meadow jumping mouse habitat (including
approximately 155.68 and 88.08 acres of Designated Critical Habitat), and up to 618.54 and
360.54 acres of habitat for birds and other wildlife. The cost to mitigate these impacts is $3:9
Million @nnually:

® The costs of offsetting these impacts are included in mitigation costs to be paid 100 percent
by men=federal interests and in total costs of the proposed action.

Construction and operation of Alternative 3 would decrease recreational benefits at Chatfield
State Park by $0.7 million per year due to reductions in UDVs and in Chatfield 8P, visitors. Some
Chatfield visitors would use a substitute site in Colorado instead, but at a reduced UDV. Most
Chatfield visitors during construction would also have reduced UDVs due to the views, noise,

and access problems from construction activities. After recreation modifications are constructed

ol

many activities will return to pre-reallocation visitor levels, but with reduced UDVss, mainly due
to views of the unvegetated shoreline resulting from pool fluctuations and to the lack of mature
trees. For some activities for which mature trees are important, such as nature interpretation,
bird watching, outdoor photography, horseback riding, and picnicking, Chatfield visitation losses
and reduced UDVs would be moderate during the first 5 to 10 years after construction and
would be of lesser extent during years 11-50 after construction, when most of the newly planted
trees will have matured.

5.4

Evaluation of Alternatives

The proposed alternatives were compared by their contributions to the planning objectives,
response to planning constraints and their acceptability, completeness, effectiveness, and efficiency
with respect to the planning objectives. An additional planning objective is consistency with the
Corps’ seven HOPy guidelines with a multi-generational timeframe, in accordance with ER 200-1-5.
The EOP were listed in Chapter 1, and consistency of each alternative with each EOP was
summarized in Table 2-11. This evaluation is summarized in Table &=14x

Table 5=14
Plan Evaluation

Alternative 4

Alternative 2 Alternative 3 7,700 Acre-Foot
Alternative 1 NTGW/Downstream 20,600 Acre-Foot Reallocation/NTGW/
No Action Gravel Pits Reallocation Downstream Gravel Pits
1. Contribution to Planning Objectives
Minimize Environmental Meets objectiveiwith Meets objectiveiwith Meets objectivemwith Meets objective with
Impacts mitigation. mitigation. mitigation of impacts at, | mitigation of impacts at
Chatfield Reservoir Chatfield Reservoir and
other mitigation
Minimize Recreation No Impact. No Impact. Meets objectivemwith Meets objective with
Impacts mitigation of impacts at, | mitigation of impacts at
Chatfield State Park. Chatfield State Park
Reliable Water Supply Penley Reservoir NTGW available for Depends on junion Needs longzterm
replaces NTGW. droughts. water rights. replacement of NTGW.

Draft
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Chapter 5

Table 5-14
Plan-Evaluation
Alternative 4
Alternative 2 Alternative 3 7,700-Acre-Foot
Alternative 1 NTGW/Downstream 20,600 Acre-Foot Reallocation/NTGW/
No-Action Gravel Pits Reallocation Downstream Gravel Pits
Downstream-providers | Needs long-term Depends on junion water
depend-on junior replacement of NTGW rights.
water rights. beyond 50-year planning
horizon.
2. Response to Planning Constraints

Financial Capability of

Within user capability.

Within user capability.

Within user capability.

Within user capability.

Water providers Least costly.
Institutional-Acceptability | Water court action Water court action No water court action Water Court action needed.
needed. needed: needed:
Public Acceptability Implementable. Implementable. Implementable. Implementable. Reduces
Reduces NTGW use. Uses NTGW. Least Reduces NTGW use. NTGW use somewhat
acceptable. Most acceptable.
3. Consideration of Four P&G Criteria
Completeness Meets @bjectives: Meets @bjectives: Most complete. Meets @bjectives:
Effectiveness Meets @bjectives: Meets @bjectives: Most effective: Meets objectives:
Efficiency Least Efficients Most efficient no action Most efficient: Meets objectives:
plan.
Acceptability Meets @bjectives: Least @cceptable: Most acceptable. Meets @bjectives:

4. EOP Consistency

Extent of consistency
with the 7 Environmental
Operating Principles

Fully-consistent with-2
EOP; partially
consistent with 4 EOP;
inconsistent with d
EOP.

Fully-consistent-with-1
EOP; partially consistent
with-1-EOP:-inconsistent
with-5 EOP.

Fully-consistent-with-all
7 EOP.

Fully-consistent-with-4 EOP;
[partially consistent with 3
EOP.

5.4.1 Contribution to Planning Objectives

None of the alternatives would change the downstream flood damage potential. Alternatives 3 and 4
would affect environmentallyysensitive sites at or near Chatfield Reservoir. Mitigation would
minimize these impacts. Alternatives 3 and 4 would adversely affect recreation. Buildings and
facilities relocated because of pool elevation changes would reduce visitation and income to

concessionaires and State Parks. Recreation modifications and Spenson reimbursements to
concessionaires and State Parks would minimize these impacts.

The final planning goal is to provide a reliable water supply to the providers requesting storage space

in Chatfield Reservoir. All alternatives would meet this goal during the 50-year planning period.

NTGW is not renewable so water supply storage would need to be developed eventually under

Alternatives 2 and 4. Because gravel pit or reservoir storage relies on junior surface water rights, the
water supply for all alternatives, to some degree, would be unreliable during dry periods. NTGW is
reliable during droughts.
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Chapter 5

5.4.2 Response to Planning Constraints

Planning constraints include the financial capabilities of the providers, institutional acceptability, and
public acceptability. All alternatives are within the financial capabilities of the water providers
requesting storage space in Chatfield Reservoirbecauseithey have non=negative nct benefitsrandvare
capablejofpaying forthemalternativesy Alternative 3 is the least costly alternative so it would rank
above the others.

Section 2.4.1.1 indicates that all alternatives except Alternative 3 would require a change case process
in water court to change water rights from Chatfield Reservoir to Penley Reservoir or transfer or
develop other water rights. Each Penley Reservoir participant except SMWSA would need to
transfer their water rights. Section 2.4.1.2 states that the downstream water providers would either
use the change case to transfer their Chatfield water rights or file for new water rights for
Alternatives-1, 2, and 4. Based on these constraints; Alternative 3-is-the most-institutionally
acceptable alternative because it would not require a change case action by the water court.

All alternative plans are implementable or publicly acceptable (i.e., acceptable to the participating
entities). Because NTGW is non-renewable, alternatives using this source are less publicly
acceptable. Alternatives 1, 3, and 4 reduce NTGW use because they incorporate storage
components. Alternative 3 is most acceptable to the water providers because it is the least costly,
reduces NTGW usage upon implementation, and provides renewable water supply. Alternatives 3
and 4 would change the existing recreation and environmental resources at Chatfield Reservoir. This
may result in these alternatives being less acceptable to the general public. The appearance of the
lake and adjacent areas would be different after mitigation and during the new operations of the
dam. Sites familiar to current park users may be inundated or socially changed. These changes could
be considered negatively by some of the general public.

5.4.3 Consideration of Four P&G Criteria

The four proposed alternatives were identified for further consideration because they met the
planning objectives. Table 6214 summarizes the response of these alternatives to the four P&G
criteria: acceptance, completeness, effectiveness, and efficiency. Other alternatives not chosen for
further study failed to meet these objectives in one or more of these areas.

Completeness reflects the degree to which an alternative plan contains the necessary measures to
ensure the planned effects. All alternatives are essentially complete. As described in Section 5.4.2,
Alternatives 1, 2, and 4 would require additional steps to transfer or develop water rights. Costs for
these steps have been included for these alternatives. Alternative 3 is the most complete alternative
because it would not require the transfer of water rights.

Effectiveness is the extent to which an alternative plan alleviates the identified problems. All
alternatives are effective because they meet the planning objectives. Alternative 3 is the most
effective because it maximizes net NED benefits and minimizes adverse RED impacts.

Efficiency is the extent to which an alternative is the most cost-effective means of addressing
problems while protecting the nation’s environment. Alternatives 2 and 3 have non-negative net
NED benefits and are therefore efficient. Alternatives 1 and 4 are not efficient because they have
negative net benefits. Alternative 2 is the most efficient No Action alternative. Alternative 1 is the

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
5-16 June 2012
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Chapter 5

most costly alternative. When Penley Reservoir is available in 2027, use of this source would reduce
the use of NTGW and associated pumping costs. Alternative 3 is the most efficient of the four
alternatives because it provides 8,539 acre-feet of water supply at the least cost. With mitigation
measures, it preserves the nation’s environment.

Acceptability is addressed in Section 5.4.2. jAlvofthenlternative plansrareracceptable to ghempubliciin
that all are implementable; however, Alternative 3 is the most acceptable to the water providers
because it is the least costly, reduces NTGW usage upon implementation, and provides renewable
waterisupplyy Alternatives 3 and 4 may be less acceptable to the general public because of the
impacts to existing recreation and environmental resources.

5.5 Description of Tentatively Selected Plan
5151 Risk Analysis and Uncertainties

The Chatfield Reservoir storage reallocation study includes analyses of resource impacts and project
costs. There are varying degrees of uncertainty associated with the assumptions used in these
analyses. This section discusses the main sources of uncertainty. Standard models and conservative
assumptions were used in the study in order to reduce the uncertainties.

5:5:1:0 Hydrologic and Hydraulic Modeling

The hydrologic and hydraulic modeling of Chatfield and downstream flows in the South Platte River
play a key role in the study, as the output from these modeling efforts are used in the impacts
analysis for a variety of resources including fish, wildlife, wetlands, and recreation. The potential
hydrologic impacts of the alternatives were evaluated using historical (1942 to 2000) data from South
Platte River stream gages and Chatfield Reservoir operations (beginning after the reservoir was
constructed), and the Corps’ reservoir simulation computer model (HEC-5). Detailed descriptions
of the hydrologic and hydraulic modeling efforts, including the model assumptions, are included in
Appendices H and I, respectively. The historical flow data reflect any impacts to the river flows over
time, including changes in available water rights, water supply needs, timing of runoff, or additional
reservoirs constructed upstream. Because the historical flow data were used with no corrections for
present day conditions, there is a tendency for the hydrologic model to overestimate the water
available for the potential new water providers at Chatfield. Because of this tendency, the average
pool levels reflected in the reallocation alternatives would likely be lower than what is shown in the
tables and on the graphs in this chapter. Thus the results of the impact analysis based on the
modeled reservoir pools under the reallocation alternatives tends to show somewhat greater impacts
than would likely be experienced in an actual reallocation scenario, but provides a good basis for
relative comparison between alternatives.

There is uncertainty about the potential effects of climate change on future conditions in the
Chatfield study area. Climate change would likely result in greater variability in climate. There may be
more floods and more/longer periods of drought, which cannot be accurately predicted at this time.
The @otps model uses inflows during the 1942—2000 POR, which tend to be greater on average
than expected for future conditions for all alternatives. This results in a greater probability of
adequate mitigation for all types of inundation-related environmental impacts.
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Chapter 5

5.5.1.2 Reliability of Water Supplies

It is important to recognize that 20,600 acre-feet of new storage capacity in Chatfield Reservoir does
not equate to 20,600 acre-feet of new water yield. For this study it is assumed that the average year
yield for 20,600 acre-feet of storage is 8,539 acre-feet. Several factors, including precipitation, runoff,
and the seniority of water rights, play a key role in the availability of water and storage opportunities
in any given year. The actual yield of water supplies that would be realized from use of the storage
space would vary every year. The water rights of the @ water providers that would allow them to
store water in Chatfield Reservoir are, in general, very junior in their relative priority and therefore
they are expected to be in priority relatively infrequently. One estimate of water supply yield is the
so=called “average ycar yieldy”) which is defined as the average annual amount of water expected to
result from the storage of available water rights.

One of the limitations related to water supplies is that Chatfield State Park must remain in outdoor
recreation uses pursuant to Section 6(f) of the LWCF Act (Public Law 88-578, as amended) because
LWCF assistance was used by the Colorado Division of Parks and Outdoor Recreation to ebtain
watersfor Chatfield Reservoir. The National Park Service, with assistance from Colorado State Parks,
oversees compliance with the LWCF Act. If facilities funded with LWCF grants were inundated
under the gentativelysselectedyplany they would have to be replaced elsewhere in the park, and
Colorado State Park staff would have to submit a formal letter to the National Park Service
recognizing the changes and stating that the park was not in default. If the facilities were removed
and not relocated, then the state would be in default (per Section 8(f)(3) of the LWCF Act).
However, because all recreation facilities are planned to be relocated in-kind under the gentatively:
selectediplany the gentativelyselectediplan would comply with the LWCFEF Act. The National Park
Service has issued a letter concurring with Colorado State Parks that the Chatfield Reservoir Storage
Reallocation project will not result in a Section 6(f)(3) conversion (see Attachment 3 in Appendix S).

Another limitation related to water supplies is that the existing conservation pool in Chatfield
Reservoir contains water storage gightsiof 10;785acre=feeti(between 5,423 and 5,432 feetimsl) held
between the State of Colorado and Denver Water. Denver Water considers its use of this pool to be
a vital and permanent component of its water supply system. Because the 1979 Agreement granting
Denver Water the exclusive right to store water in Chatfield Reservoir is only modifiable by mutual
agreement, Denver Water considers any alternatives that would decrease the amount of its storage
capacity in Chatfield Reservoir to be unacceptable. As a result, water below 5,432 feet msl is not
available for reallocation and cannot be redefined as an integrated pool with other water providers.
Because senior water rights were considered in the hydrology analysis, Denver Water’s water right
would not limit the reliability of water supplies under the gentativelyselectedyplan:

An uncertainty regarding the reliability of water supplies as it relates to the development of
alternatives is that for a few upstream providers near the edge of the aquifer, it may not be physically
possible to utilize NTGW through the 50-year period of analysis. They may need to pursue
alternative sources of water. Due to uncertainties regarding the courses of action of the affected
entities, it is assumed their water needs are satisfied with NTGW for purposes of this study. To the
extent that other alternative water soutces are more costly than NTGW, the NTGW/Downstream
Gravel Pits Alternative is a conservative least-cost alternative to the Chatfield Reservoir storage
reallocation project.
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Chapter 5

5.5.1.3 Downstream Damages

Future storm events would affect downstream damages. Storms downstream from Chatfield would
have similar damages for all alternatives. Storms upstream from Chatfield would be affected by
Chatfield Dam. For upstream storms, downstream damages would reflect the risk and uncertainty
associated with the alternative’s hydrology and hydraulics. The results of hydrologic and hydraulic
modeling, detailed in Appendices H and I respectively, showed that flood flows in the South Platte
downstream of Chatfield Dam would not differ significantly among the four alternatives. Future
development in the downstream floodplain would occur outside of the Federal Emergency
Management Agency-designated floodway. Uncertainty to damages under future conditions would
be dependent on alternative risk and uncertainty defined by the hydrology and hydraulics.

5:5:1:4 Antecedent Flood Study

The antecedent flood study used conservative modeling assumptions to determine whether the

5 feet of freeboard requirement would be met if the pool is raised to 5,444 feet msl. Corps
regulations require consideration of an antecedent flood of 50 percent of the Inflow Design Flood.
This assumption was reviewed based on local and regional historical storm data. Based on this
review, it was concluded that the 50 percent value was overly conservative and that a maximum
value of 40 percent would represent the actual data and also be sufficiently conservative. There is
some uncertainty with this assumption, but the analysis is considered sufficiently conservative and
protective. An Independent Technical Review by the U.S. Bureau of Reclamation was performed of
the study, and a waiver was granted to the 50 percent antecedent flood criteria by USACE
headquarters.

5:5:1:5 Water Quality

The water quality analysis used a number of assumptions to model the concentrations of nutrients,
metals, and bacteria. The load quantification process and concentration predictions do not consider
the complex interactions among evaluated parameters and those not explicitly considered, and the
analysis should be considered a gross quantification of impacts. There were uncertainties associated
with a number of the parameters, such as the hydraulic residence time, the hypolimnetic volume,
flux rates, background loads of bacteria, and the use of the swim beach by birds and humans. In
otder to address the key sources of uncertainty, concentrations were modeled using a range of values
for the most important parameters and outputs were provided for minimum, average, and maximum
cases. Thus, the uncertainty is effectively addressed by capturing the range of possible outcomes.

5:5:1:6 Vegetation and Wildlife

The analysis of impacts to vegetation and wildlife are dependent on the hydrologic and hydraulic
modeling, and thus are affected by the uncertainties associated with those modeling activities.
Several other sources of uncertainty are discussed below.

Habitat Mapping. The mapping of Preble’s mouse, bird, and wetlands habitat was conducted in
the field using a recent aerial photograph of the Chatfield Lake study area. Due to the uncertainty
associated with this method, the estimated number of acres may be up to 5 percent more or less
than the actual number of acres. This level of uncertainty is not considered significant in selecting
the plan.
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Chapter 5

Analysis of Future Vegetation Conditions. The estimates of acres of vegetation at future water
levels assumes that water would be available at a sufficient amount to encourage long-term
successional changes in vegetation. This was based on current proportions of vegetation types at
existing water levels and spatial analysis of slope and elevation of land at the future water levels. The
analysis looks at vegetation in a band 0 to 6 feet above the proposed future levels. The estimates
likely over-estimate the amount of vegetation that is predicted to change. This is because the
hydrologic model of the reservoir may overestimate the degree to which water levels fluctuate under
Alternatives 3 and 4. The over-estimation of the change in vegetation types is not considered
significant.

Fisheries and Downstream Flows in the South Platte River. The hydrologic modeling was
developed to predict flood levels at relatively large timeframes (e.g., months and years versus days
and hours). Therefore, the predictions that mean monthly discharges from the Chatfield Dam would
be minimal may mask the more detailed data that would indicate that substantial decreases in flow
may be reached for specific days or hours of a day. This more detailed data may show that there are
times when daily discharge rates may be impacting flows immediately downstream from Chatfield
Reservoir. However, the abundance of tributaries that provide water to the river would quickly
offset any decreases in flows further downstream and thus minimize the potential for flow-related
impacts to fisheries.

5u5u11:7 Recreation

The analysis of impacts to recreation at Chatfield State Park is dependent on the hydrologic
modeling and thus is affected by the uncertainties associated with the model.

5:5:1:8 Cost Uncertainty

In general, future economic conditions in the Denver region, the nation, and the world would affect
alternative costs. Depressed conditions would tend to reduce the costs of material and labor,
whereas expanding conditions would have the opposite effect. Alternatives with more immediate
implementation costs may be less subject to cost uncertainty than other alternatives. Alternative 1
costs would be more uncertain than Alternatives 2, 3, and 4 because Penley dam construction would
not be immediate. The uncertainty of operation and maintenance costs would be similar for all
alternatives because these costs would be expended over time. Future climatic conditions would
affect alternative operation costs if different from the POR. Yields of storage measures could differ
from the averages used in the study, which are based on the POR. NTGW usage patterns would
affect the operation and maintenance cost.

5512 Trade-off Analysis

The analysis shows that the alternatives are very comparable in their performance. Each alternative
plan provides additional water in the same quantity and quality (8,539 acre-feet), is implementable,
and mitigates adverse impacts. From an NED and financial perspective, Alternative 3 is the least
expensivey and provides storage for renewable surface water in an existing reservoir. Alternative 1
requires the construction of a new reservoir and Alternative 2 depends in part on the use of
nonrenewable NTGW. However, Alternatives 1 and 2 would not have impacts at Chatfield
Reservoir. Alternative 4 also provides storage for renewable surface water, but the storage capacity
would be less than that provided by Alternative 3, and part of this difference would be provided by
nonrenewable NTGW. The impacts at Chatfield from implementing Alternative 4 would be less
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Chapter 5

than the impacts from Alternative 3. However, the impacts at Chatfield from Alternatives 3 and 4
can all be mitigated.

Although Alternative 3 would be the least expensive in total costs, there are cost trade-offs.

Table 6215 shows this with implementation cost and annual OMRR&R costs valued using FY 20144
price levels and 425 percent federal interest rate. The Chatfield alternatives have greater
environmental mitigation and recreation modification costs (see Table 5-10) than the No Action
Alternatives. This represents disruption to the environment and recreation at Chatfield that would
not be present with Alternatives 1 or 2. Alternatives 1, 2, and 4 would mitigate their impacts for
dried farmland. Alternative 3 would not impact this resource. The impacts for all alternatives can be
mitigated. Alternative 4 would require additional NTGW and storage to provide the same amount of
water as Alternative 3 (see Table 5-2). Alternative 3 would minimize infrastructure investment
represented by the @ost of Storage and SpecifieiCosts) (costs required to develop, access, treat, and
deliver the Participant’s water) compared to the other alternatives. Alternatives 1 and 2 would
require the greatest infrastructure investment. The @eost of Storage would be paid to the U.S.
Treasury and would not result in regional investment. Regional investment would be the greatest
with Alternative 1. The net effect of this investment would be minimal on a regional basis since the
source for the funds is from the region. Alternative 3 would require the greatest OMRR&R outlays
from the water providers. Table 6215 also shows the eest per acre-foot of average year water yield
for annualized implementation costs, for annual OMRR&R costs and total annual eests Alternative 3
has the least cost per acre-foot for annualized implementation and total annual cost. Alternative 1
has the least cost per acre-foot for annual OMRR&R cost.

Table 615
Annual Financial Costs of the Alternatives per Acre-Foot of Average Year Yield, FY 2044 Price Levels
User Costs
Alternative 1 Alternative 2 Alternative 3 Alternative 4

Initial/lImplementation Costs $246,951,356 $172,784,412 $140,645,975 $160,792,397
Annualized-Initial/lmplementation Cost $11,742,782 $8,216,070 $6,687,855 $7,645,838
Annual OMRR&R Costs $1,495,302 $1,538,602 $2,081,534 $2,026,560
Total Annual Costs $13,238,084 $9,754,672 $8,769,390 $9,672,398
Annualizedsimpiementation Cost/acre-foot $1,375 $962 $783 $895
Annual OMRR&R Cost/acre-foot $175 $180 $244 $237
Total Annual Cost/acre-foot $1,550 $1,142 $1,027 $1,133

Alternatives 1, 2, and 4 use NTGW to some extent (see Table 5-2). This is a nonrenewable source
and it is not sustainable over a long period (beyond the 50-year planning period). The upstream
water providers would be affected. NTGW would be available during long dry periods possibly at
high costs. The downstream water providers would also be affected during extended dry periods
because their surface water rights may not yield water. With Alternative 3 surface water rights may
not yield water during extended dry periods.

Alternatives 3 and 4 would be able to more effectively capture during high flows because Chatfield is
located on the South Platte River. Storage components (Penley and gravel pits) with the other
alternatives would be located on tributaries or adjacent to the South Platte River and therefore they
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Chapter 5

would not be as effective at capturing water during high flows due to the pumping capacity used to
collect the flows.

61518 Plan Designations

Alternative 3 maximizes NED benefits and therefore is the designated NED plan. Alternative 3 also
is the alternative that best meets the water supply needs of the water providers for the local
communities and therefore is designated the Locally Preferred Plan. Alternative 3 is also the Least
Environmentally Damaging alternative because: 1) the environmental impacts of Alternative 3 at
Chatfield can all be fully mitigated; 2) Alternative 3 does not result in the drying up of any farmland
ot include the use of non-renewable NTGW; and 3) Alternative 3 is the plan most injcompliance
with the Corps’ seven EOP.

Alternative @ is the NED Plan and the Locally Preferred Plan of the water providers. It is also dnefull
compliance with the Corps’ EOP. @t is designated the tentatively Selected Plamy

because it is the alternative that minimizes the cost of supplying water and therefore maximizes net
NED benefits. It offers $6# million more in net annual benefits than Alternative 1, 4% million
more net annual benefits than Alternative 2, and $08 million more than Alternative 4. Mitigation
measures ensure that important environmental resources are preserved and recreation modifications
would maintain the recreation experience at Chatfield Reservoir. Alternatives3uisralso the Locally
Preferred Plan.

5.5.5 Tentatively Selected Plan Features
5.5.5.1 General

. . . -
i el boreraion wenlieh il Biis o 8000 Bk SR o8 el EiEaE o s puio)[eiE i) o torincrease:the
eileblizo b e sipie e i s Tl _The :
“I i feceral NED-goal i i liom NI _I ; | |
NED project costs of $8.74 million. This alternative would provide storage to help meet part of the
growingdemand forwaterin the Denver Metro-area by using existing federahinfrastructure;and
lessening the dependence on NTGW. The Colorado Department of Natural Resources (CDNR),

. : | ed : : thes

atno cost to the federal government per the 1958 Water Supply Act and Section 103(c)(2) of
WRDA 1986.
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water into their water systems, the number of water providers with storage rights within the
reservoir would increase from one (Denver Water) to 15.

Table 5-16 sl the . o I in Chatfield R ir at FY

2012 price levels.
Table 5-16
UserGosts for the Tentatively Selected Plan (Million Dollars, FY 2012 Price Levels)
| Annual Costs | Capital Costs
- —— —
Cost of Storage* $0.71 $15.3
First Costs
oo —— . — :
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Chapter 5

Table 5-16
User Costs for the Tentatively Selected Plan (Million Dollars, FY 2012 Price Levels)
Annual Costs Capital Costs

Total Construction-& Implementation $6.25 $134.2
OMRR&R Costs
Joint-use Cost of Storage $0.25 $5.3
Specific Infrastructure $1.39 $29.9
Environmental-Mitigation $0.63 $13.6
Recreation-Modifications $0.00 $0.0
Tota OMRR&R $2.27 $48.7
Total-User Costs $8.52 $182.9

* Costs-are-annualized-over 50-years;-although Cost of Storage will-be repaid-within-30-years
** Costs required-to-develop,-access; treat,-and-deliver the-Participant's water

The following measures were developed in coordination with the water providers, State Parks, and
Colorado Division of Wildlife (CDOW) to provide additional assurances of a like recreational
experience, to compensate State Parks for lost revenue or increased costs, and to provide ecological
benefits above and beyond where the CMP has planned to replace lost ecological functions. These
actions are over the tentatively recommended plan. Recreation plans that are being developed
include: re-contouring the south shore, portions of the west shoreline, and potentially other select
sites to minimize the appearance of a “bathtub ring”’; maximizing buffer areas, reforestation of areas
for aesthetics and shade; and reimbursement to Colorado State Parks and the marina operator on an
annual basis for lost revenue. Environmental discussions include: funding up to 0.7 mile of the
mainstem of the South Platte River above Chatfield Reservoir and up to 0.5 mile of the mainstem of
the South Platte River downstream of Chatfield Reservoir for stream habitat improvements, work
closely with CDOW on reservoir operations to-address potential impacts to walleye and brood
rearing facility, and use monitoring and adaptive management to address potential water quality
issues.

5.5.6 Evaluations Required by Authorizing Legislation
5.5.6.1 Section 808 Findings

Section 808 authorizes the Secretary of the Army to implement a reallocation of existing storage at
Chatfield Reservoir if the CDNR requests and coordinates the reallocation, and the Chief of
Engineersifinds the reallocation to-be feasible and economically justified. This FR/EIS has been
prepared under the Section 808 project authorization to develop the plan and conduct the analyses
required for the Chief of Engineers findings.

The analyses presented in the FR/EIS show that Alternative 3, the gentativelyselectedyplany is
economically justified, feasible considering potential engineering constraints, and socially and
environmentally acceptable.

The Recommended Plan meets all federal NED goals providing $4#0#4® million in annual NED
benefits to total annual NED project costs of §8i74smillions It is the least costly alternative providing
an average year yield of 8,539 acre-feet meeting a portion of the demand that is expected to continue
to increase.

Draft Chatfield Reservoir Storage Reallocation FR/EIS
5-26 June 2012
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Chapter 5

The proposed raise in lake level will meet dam safety requirements and does not impact the primary
flood risk management purpose at Chatfield Reservoir. Flood control capabilities at Chatfield
Reservoir would not be reduced by the proposed reallocation of flood storage to water supply
storage.

Theproposedimitigation and recreation will off-set @nysighificantimpacts to projectputposes:
Mitigation and modifications are included in the plan to avoid or compensate for adverse effects to
those resources. Mitigation will be required to offset impacts to terrestrial based effects (wetland and
riparianshabitatsyincluding Preble’simouse criticalthabitat)y Positive environmental effects to the
fisheries supported by the reservoir include the inundation of terrestrial habitats which will result in
increased habitat structure for use by fish and other aquatic life. Additionally, increased primary
productivity as a result of increased shoreline inundation will enhance productivity at virtually every
trophic level in the aquatic food web. Impacted recreation facilities will be replaced with new
facilities.

The Colorado Department of Natural Resources, through its agencies and non-Federal project
partners) will completerd00% of the integral work atme cost to the [Hederaligovernmentper the 1958
WaterSupplysict and Sectionyh03(e)(2) of WRIDA:986mCost of the project is estimated to be
$184;600;000:Design and constructionvineludes on-site and off-site environmental mitigation;
modification/re-construction of all impacted recreation facilities; utility relocations; earthwork and
shoreline contouring; road, bridge and parking lot construction; demolition, clearing, and grubbing;
and vegetation management. Design and construction of environmental mitigation features and
recreation modifications will follow Corps standards and gegulationsy All plans will be approved by
the Corps.

Population growth within the Denver, Colorado, metropolitan area continues to create a demand on
water providers. Colorado's population is projected to be betweett 8:6 and 10.3 millionr in2050. The
Statewide Water Supply Initiative (SWSI), commissioned by the State Legislature, estimates that by
2050, Colorado will need between 600,000 and 1 million acre-feet/year of additional municipal and
industrial water. This proposed reallocation project will help enable water providers to utilize a
surface water supply source to provide water to local users, mainly for municipal, industrial, and
agricultural needs, in response to rapidly increasing demand and lessen dependence on non-tributary
ground water. Chatfield Reservoir is well placed to help meet this objective for the following
reasons: the reservoir provides a relatively immediate opportunity to increase water supply storage
without the development of significant amounts of new infrastructure; it lies directly on the South
Platte River (efficient capture of runoff); and it provides an opportunity to gain additional use of an
existing federal resource.

Extensive coordination has occurred. Representatives from federal, state, and local governments, as
well as technical advisors from nongovernmental groups such as Sierra Club and Audubon Society,
providedrextensiverinput to the development of ghisidrafgFR7EiSy Because of the comprehensive
transparent collaboration that has occurred, consideration was given to varying aspects attempting to

FR/EIS during Draft Pubic Review will be socially and environmentally acceptable.

Draft Chatfield Reservoir Storage Reallocation FR/EIS
5-27 June 2012
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Chapter 5

5.5.6.2 Land and Water Conservation Fund Act

Chatfield State Park must remain in outdoor recreation uses pursuant to Section 6(f) of the EWCE
Act because LWCEF assistance was used by the Colorado Division of Parks and Outdoor Recreation
to ebtainswatersfor Chatfield Reservoim If facilities purchased with LWCF grants are inundated, they
will be replaced elsewhere in the park, and Colorado State Park staff will submit a formal letter to
the National Park Service recognizing the changes and stating that the park is not in default. If the
facilities are removed and not relocated, then the state would be in default. However, because all
recreation facilities are planned to be relocated in-kind under the gentativelysselectedyplany the
tentativelysselectediplanswouldicomply with the LWCFE Act. As indicated in Section G52y the
National Park Service has issued a letter concurring with Colorado State Parks that the Chatfield
Reservoir Storage Reallocation project will not result in a Section 6(f)(3) conversiony(seepAttachment
3 in Appendix S).

5.5.6.3 Financial Feasibility

The test for financial feasibility compares the financial implementation costs and OMRR&R of the
tentatively selected plan to the most likely, least costly no action alternative, which is Alternative 2.
Table 5-17 shows this comparison using annual implementation and OMRR&R costs, which would
differ from annual NED costs. The financial costs include the cost of storage and exclude interest
during construction, and recreation benefits foregone. Alternative 3 is less costly than Alternative 2
by about $0.99 million per year. It is also less costly than Alternative 1 and 4 by about $4.5 million
per year and $0.9 million per vear, respectively. The NED costs for the alternatives include interest
duting constructioniand recreation benefits foregonethat arc not included in the financial costs. The
difference of costs between Alternative 2 and Alternative 3 would need to decrease by $0.98 million
annually (a capitalized value of § 20.7 million) before Alternative 2 would be equal in cost to
Alternative 3. However, based on the presented costs, the tentatively selected plan would be feasible
to-implement by the water providers because of its lower cost.

Table 5-17
Financial Test (FY 2011 Price Levels)

Alternative 1 Alternative 2 Alternative 3 Alternative 4
Annualized-Initial/lmplementation-Costs $11,742,782 $8.216,070 $6,687,855 $7.645,838
Annual-OMRR&R Costs $1,495,302 $1,538,602 $2,081,534 $2,026,560
Total-Annual-Costs $13,238,084 $9,754,672 $8,769,390 $9,672,398

Uncertainty would affect the costs and performance of the alternatives. Weather would affect the
yield of all alternatives because all use storage to some extent. NTGW usage would also be affected
it used to replace surface water during extended dry periods. Population growth location and rates
would affect the use of NTGW and would change the surface water runoff characteristics.
Mitigation performance would affect the costs of Alternatives 3 and 4. Additional measures may be
required to ensure adequate mitigation. The Cost of Storage may change due to Federal
Government decisions.

5.5.7 Cost Account Adjustments

There are no hydropower capabilities at Chatfield Reservoir. Therefore, there would be no revenues
to the U.S. Treasury foregone and no cost account adjustments are needed.

Draft Chatfield Reservoir Storage Reallocation FR/EIS
5-28 June 2012
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Chapter 5

Table 5-18

Summary of Key Components of the Compensatory Mitigation Plan

Key CMP Components

Description

Location-in CMP
(Appendix K of the FR/EIS)

Compliance with Mitigation
Policies-and-Guidance

The CMP complies with:

o Departmentof the Army-Planning Guidance Notebook — ER
1105-2-100-(April 22,-2000) six-step-planning-process-and
Appendix C Environmental Evaluation-and Compliance;

o Water Resources Development Act of 2007 (WRDA 07) -
Mitigation for Fish-and Wildlife and Wetlands Losses (August 31,
2009) (P.L. 110-114), Section 2036, Mitigation for Fish-and
Wildlife and Wetlands Losses;

o Memorandum- addressing Implementation Guidance for Section
2036(a) of the Water Resources Development Act of 2007;

o The Corps-and-EPA rule-for the compensatory-mitigation-for
losses of aquatic resources for activities authorized by Section
404 of the CWA (73 Fed.-Reg.19594-(April-10,-2008);-and

o U.S. Fishand Wildlife Service policy under Endangered Species
Act addressing mitigation of impacts to designated critical
habitat:

Section 2.0 as well as the entirety
of Appendix-B-address-how-the
CMP-complies-with-these-various
polices and guidance.

Locations

All-mitigation will occur within-the Chatfield Reservoir basin
watershed. Mitigation occurs on-site within Chatfield State Park to
the-maximum-practicable.-Off-site-mitigation-for impacts-to Preble’s
designated critical habitat on the South Platte River arm of Chatfield
Reservoir will occur along Sugar Creek; a tributary to the-South
Platte River within-the Upper-South-Platte CHU-about 12 miles-from
Chatfield Reservoir. Off-site mitigation for impacts to Preble’s
designated critical habitat on the Plum Creek arm-of Chatfield
Reservoir will occur-along Plum Creek and its tributaries upstream
of Chatfield State Park; within-the West Plum Creek CHU. The
remainder of the off-site mitigation for noncritical habitat will-occur in
the Plum-Creek watershed:

Sections 6.1.1,6.2.1,6.3.1,-and
6.3:2

Figures 7 through 15-and 23

Enforceability

The Corps, the Colorado Department of Natural Resources (CDNR),
and the water users (Chatfield Water Providers) will each have
complementary-responsibilities-for-ensuring the-accomplishment of
the reallocation,-and-of the Compensatory-Mitigation-Plan-and the
Recreation-Modification-Plan-(the-Plans),-as-described-in-this
Report.

The Department of thesArmy, and thesxCDNRwillienterintoraiProject
Partnership-Agreement (PPA)-after-execution of thesRecord of
Decision,setting-out their respective-obligations for reallocating the
designated water supplysstorage;) and for:accomplishingithestwo
Plans. The CDNR will then execute sub-agreements; identical in
their terms and conditions, with-each of the Chatfield Water
Providers. The sub-agreements will set out the responsibilities of
the Chatfield Water Providers to the CDNR for funding the
reallocation-of the water supply-storage-under-the PPA,-and for
undertaking the CDNR's obligations to the Government under the
PPA for implementing the Plans. The sub-agreements, however,
will-not affect the-ultimate duty-of the CDNR-and the Government to
fulfill their reciprocal obligations under the PPA, unless the PPA is
suitably-modified by mutual-consent of the CorpsranditheiCDNR:

Section 7.3

Appendix-E-sets-forth-the
Challenge Cost-Share Agreement
which-follows the required USFS
format-and-has been-agreed to by
all-parties to-the-agreement.

Draft

Chatfield-Reservoir Storage-Reallocation FR/EIS

5-33

June 2012
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Chapter 5

Table 5-18

Summary of Key Components of the Compensatory Mitigation Plan

Key CMP Components

Description

Location-in CMP
(Appendix K of the FR/EIS)

Protection of Mitigation
Lands

The Corps, the Colorado Department of Natural Resources (CDNR),
and the water users (Chatfield Water Providers) will each have
complementary responsibilities for ensuring the accomplishment of
the reallocation, and of the Compensatory Mitigation Plan and the
Recreation Modification Plan (the Plans), as described in this
Report.

The Department of the Army and the CDNR will enter into-a Project
Partnership-Agreement (PPA)-after execution-of the Record of
Decision, setting out their respective obligations for reallocating the
designated water supply-storage,-and for-accomplishing the-two
Plans.- The CDNR will then execute sub-agreements; identical in
their terms and conditions, with each of the Chatfield Water
Providers. The sub-agreements will set out the responsibilities of
the Chatfield Water-Providers-to the CDNR-for funding-the
reallocation-of the water supply-storage-under-the PPA,-and for
undertaking the CDNR's obligations to the Government under the
PPA for implementing the Plans. The sub-agreements, however,
will-not affect the ultimate duty of the CDNR and the Government to
fulfill their reciprocal obligations under the PPA, unless the PPA is
suitably-modified by mutual-consent-of the Corps and thesGDNR:

The on-site mitigation will be protected and managed as part of
Chatfield State Park. The off-site mitigation along Sugar Creek will
occur-within-the Pike National Forest and willibesprotectedsand
managed as part of the Pike National Forest. The remainder of the
off-site mitigation is proposed to occur on private lands and will be
protected by a conservation agreement. The conservation
agreement will protect lands which could be transferred to qualified
land management agencies (e.g., Douglas County Land Trust or
Douglas County Open Space). Off-site mitigation will not receive
credit until the land has been protected in perpetuity.

Section 7.4 and Appendix E (sets
forth the €hallengerCostiShare
Agreement which specifies the
mitigation activities and their
maintenance-on-Pike National
Forest lands.)

Monitoring

All- mitigation activities will be monitored to determine that they have
been fully and properly implemented. Monitoring has been designed
to:

1. Determine if the-estimated maximum-impacts to the target
environmental resources stated-in-the CMP-that form the basis
of the-mitigation-objectives-need to-be revised.

2. Document that compensatory-mitigation-activities-are-properly
and fully implemented.

3. Ensure the defined compensatory-mitigation-objectives-are
met.

4.  Provideinformation-needed for adaptive-management.

Section 7.4

Oversight

The Corps; the Colorado-Department of Natural Resources (CDNR),
and the water users (Chatfield Water Providers) will each have
complementary responsibilities for ensuring the accomplishment of
the reallocation, and of the Compensatory Mitigation Plan-and the
Recreation Modification Plan (the Plans), as described in this
Report.

The Department of the Army-and the CDNR will enter into-a Project
Partnership-Agreement (PPA)-after-execution-of the Record-of
Decision, setting out their respective obligations for reallocating the
designated water supply-storage,-and for-accomplishing the-two
Plans.-The CDNR-will- then-execute sub-agreements.-identical in
their terms-and conditions; with-each of the Chatfield Water
Providers.- The sub-agreements-will-set out the responsibilities-of
the Chatfield Water Providers-to the CDNRfor funding the

Section 7.3-and 7.6, and Figure 24

Draft

Chatfield-Reservoir-Storage Reallocation FR/EIS

5-34

June 2012
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Chapter 5

to provide off-site mitigation. The final number and extent of off-site mitigation areas would be
determined by how many EFU credits are generated from each mitigation area. Unlike on-site
mitigation areas, most off-site areas would require legal real estate instruments to ensure perpetual
protection and management of the mitigation areas to benefit the target environmental resources

U.S. Fish and Wildlife Service policy requires that impacts to designated critical habitat be mitigated
within the same CHU. The Plum Creek arm of Chatfield Reservoir occurs in the West Plum Creek
CHU and the South Platte River arm occurs in the separate Upper South Platte CHU. With the
exception of the South Platte River arm of Chatfield Reservoir, the Upper South Platte CHU occurs
on the Pike National Forest. Off-site mitigation for impacts to Preble’s critical habitat in the Plum
Creek arm of Chatfield Reservoir would involve the permanent protection and, where needed,
enhancement of Preble’s habitat within the West Plum Creek CHU that includes lands designated
for a large Preble’s recovery population.

Oft-site conservation measures for impacts to Preble’s critical habitat in the South Platte River arm
of Chatfield Reservoir are proposed to involve implementation of the Sugar Creek Sediment
Mitigation Project and other habitat enhancement measures in the Pike National Forest, located
about 12 miles-west of Chatfield Reservoir within the watershed that feeds Chatfield Reservoir. The
Upper South Platte CHU within the Pike National Forest is distributed over eight drainage segments
and-includes-more than 3,000-acres. The entite CHU was reviewed to-determine sites-with-the
potential for enhancing, restoring, or creating habitat for Preble’s. The drainage segments designated
as critical habitat with sites that could potentially provide suitable conservation measures were
reviewed to determine what types of mitigation could be implemented and where conservation
measures could be feasibly implemented. Although the designated critical habitat within the Pike
National Forest is extensive, opportunities for habitat enhancement, restoration, and creation are
limited in most drainages by existing high-quality habitat, steep topography, constructability issues,
and poor access. The most feasible opportunities for habitat restoration and enhancement within the
designated critical habitat occur on Sugar Creek (Section 6.3.2.1, Table 5, and Appendix H of the
CMP). The Service has reviewed the selection of the Sugar Creek site and concurs that it is the site
with the greatest potential for habitat improvement and conservation measures in the Upper South
Platte CHU.

If the reallocation is approved, the Chatfield Water Providers would begin implementing the CMP
as soon as practicable following the approval. The Chatfield Water Providers will establish an
environmental escrow fund that will be at least equal to the estimated cost of fully implementing and
completing the CMP including a reasonable contingency. The establishment of the escrow fund
prior to-any storage in the reallocated space will allow the Chatfield Water Providers to fully use the
reallocated storage subject to the following conditions:

1. Storage between elevations of 5,444 feet msl and 5,442 feet msl cannot exceed 30 days
within any calendar year until the CMP is fully implemented; and

2. If the Chatfield Water Providers are unable to meet the mitigation schedules shown in Table
5-19 and Table 5-20, the ability to use storage will be defined by the mitigation milestones
and reallocated storage available in Table 5-19-and Table 5-20 until mitigation
implementation and EFUs gained meet the defined mitigation milestones.

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
5-38 June 2012
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Chapter 5

The CMP provides an estimated 743.13 average annual equivalents of EFUs. The CMP fully
mitigates the estimated loss of 796 EFUs because the estimated loss of EFUs would occur over
several years and in the first few years of implementing the CMP, mitigation gains would exceed
impacts. Three scenarios estimating the timing of impacts (EFUs lost) were developed to determine
if the CMP would fully mitigate the estimated impacts when considering the losses and gains of
EFUs over 50 years (Table 5-22). All three scenarios assume that in the first three years of mitigation
implementation, seven HFUs per vear would be lost associated with the relocation of the recreation
facilities, but during these first three years, mitigation implementation would result in a gain of about
100 EFUs per year. After year 3, the EFUs lost per year varies with each scenario. This vatiation
would be affected by availability of water to store, length of storage, operations, adaptive
management, and tolerance of vegetation to inundation. The three scenarios demonstrate that the
estimated average annual equivalent of EFUs lost is less than the estimated average annual gain of
743.13 EFUs provided by the CMP.

Table 5-22
Estimated EFUs Lost by Reservoir Elevation, Chatfield Reallocation
Scenario 1 Scenario 2 Scenario 3
Approximate
Year Reservoir EFUs Cumulative Approximate EFUs Cumulative Approximate EFUs Cumulative

Following Elevation Lost EFUs Reservoir Lost EFUs Reservoir Lost EFUs
Approval (feet msl) inYr. Lost Elevation inYr. Lost Elevation inYr. Lost

1 5432.00 7.00 7.00 5432.0 7.00 7.00 5432.0 7.00 7.00

2 5432.00 7.00 14.00 5432.0 7.00 14.00 5432.0 7.00 14.00

3 5432.00 7.00 21.00 5432.0 7.00 21.00 5432.0 7.00 21.00

4 5433.00 301.67 322.67 5433.0 301.67 322.67 5433.0 301.67 322.67

5 5435.00 100.30 422.97 5435.5 123.96 446.63 5435.5 123.96 446.63

6 5435.50 23.66 446.63 54375 96.80 543.43 54375 96.80 543.43

7 5437.50 96.80 543.43 5440.0 102.82 646.25 5440.0 102.82 646.25

8 5440.00 102.82 646.25 5440.0 0.00 646.25 5440.0 0.00 646.25

9 5440.00 0.00 646.25 5442.0 75.34 721.59 5442.0 75.34 721.59

10 5442.00 75.34 721.59 5442.0 0.00 721.59 5442.0 0.00 721.59

i 5443.00 4477 766.36 5443.0 89.53 811.12 5443.0 4477 766.36
Yrs12-50 5444.00 4476 31,633.68 5444.0 0.00 31,633.68 5444.0 44.76 31,633.68

Total 36,191.83 36,535.21 36,490.45
Average Annual Equivalent EFUs: 723.84 730.70 729.81

The CMP is based on conservative assumptions including that all of the target environmental
resources will be lost below 5,444 feet in elevation and none of the target environmental resources
will reestablish below 5,444 feet in elevation. Impacts associated with inundation may be less than
have been conservatively estimated. Adaptive management, informed by mitigation monitoring,
would be used as needed to adjust mitigation in response to impacts, issues, and events that affect
compensatory mitigation. The CMP presents a process and defined actions for mitigation
monitoring, adaptive management, and oversight of mitigation implementation monitoring.

Summary of Potential Impacts of Proposed Dredge and Fill Materials

The Section 404(b)(1) Guidelines (40 Code of Federal Regulations [CFR] 230) are the substantive
criteria used in evaluating discharges of dredged or fill materials in waters of the United States. The
404(b)(1)-Analysis (Appendix W)-is-an-integral aspect of the FR/EIS and evaluates the effects-of the
proposed dredge and discharge activities proposed to occur incidental to the tentatively

Draft Chatfield-Reservoir Storage-Reallocation FR/EIS
5-41 June 2012
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Recommended Alternative (Alternative 3) and consistency with Section 404(b)(1) Guidelines under
Section 404 of the Clean Water Act. As proposed, the modification of recreation facilities and
certain environmental mitigation activities would involve the discharge of dredge and fill material
into waters of the United States, including wetlands. These discharge activities would involve an
estimated temporary impact to-about 5.5 acres of wetlands and a loss of about 6.9 acres of wetlands.

The purpose of the analysis is to demonstrate that the proposed discharge of dredge and fill material
associated with the implementation of the proposed Recreation Facilities Modification Plan
(Appendix M) and CMP (Appendix K) comply with the Section 404(b)(1) Guidelines. Evaluation
criteria included potential impacts on physical and chemical characteristics of the aquatic ecosystem
(physical substrate, suspended particulates/turbidity, water quality, water fluctuations and
circulation), potential impacts on biological characteristics of the aquatic ecosystem (threatened and
endangered species, fish, crustaceans, mollusks, and other aquatic organisms), potential impacts on
special aquatic sites (wetlands, mudflats and vegetated shallows) and potential effects on human use
characteristics (municipal and private water supplies, recreational and commercial fisheries, water-
related recreation, aesthetics). The analysis also evaluates alternatives to the proposed discharges.

The CMP (Appendix K) identified and addressed the unavoidable environmental impacts associated
with the reallocation of storage under the Recommended Alternative and impacts to wetlands, and
habitat for Preble’s and birds associated with the dredge and fill activities incidental to the
Recommended Alternative. The CMP-identified a limited number-of on-site areas where habitat
conversion would occur to change upland grasslands to wetlands. This type of conversion is
generally accomplished by manipulating ground surface elevations, and surface water and
groundwater, to provide hydrology adequate to support mesic riparian and wetland habitat. In most
cases, the habitat conversion activities would require heavy equipment and earthwork; including the
installation of sheet pile cutoff structures to raise the ground water table closer to the surface, the
creation of new secondary channels; ditches, or backwaters to bring surface water to mitigation
areas, and the modification of surface topography to lower the ground surface closer to ground
water or to better retain surface water. These activities entail localized in-place excavation and
grading and would not impact long-term water quality or the aquatic ecosystem. In many locations,
the proposed activities would provide a beneficial effect on sediment erosion control and ripatian
habitat preservation.

Off-site mitigation includes conversion of upland grassland to scrub-shrub wetland primarily on
private lands upstream of the Chatfield State Park in the Plum Creek and West Plum Creek
Watersheds. Off-site habitat conversion would generally be similar to that described for the on-site
habitat conversion, with on-site mitigation activities, with no impacts to long-term water quality or
the aquatic ecosystem, and the ancillary benefit of improved sediment erosion control.

Modifications to the recreational facilities comprise the vast majority of actions involving dredge and
fill activities. The Recreation Facilities Modification Plan identified ten areas where fill material
would be required for site preparation, such as slope adjustment and general grading. The Plan
considered cut and fill requirements that allowed for minimal impact to the reservoir under the
proposed operational high water elevation of 5,444 ft above msl.

Modifications to three of the recreational facilities would require dredging below the current
ordinary high water mark of 5,432 feet msl. The North Boat Ramp and Riverside Marina would
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Chapter 5

require limited dredging to shape channels for boat ramps and local boat access. This dredging
would be scheduled to occur during low reservoir periods such that there would be no impact to
benthos, turbidity, and general water quality during construction. Impacts to the Swim Beach area
are the most substantial of all facilities located along the shoreline. The Swim Beach would be
relocated to the southwest of the current facility. In order to construct the beach, the existing facility
would be demolished and excavated. Sand would be saved and also imported to create the new
beach:

Fill material for the modification of recreation facilities would be derived from five borrow sources
within the park boundary. Based on analysis in the Recreation Facility Modification Plan,
approximately 65,000 cubic yards of fill material would be needed to make the improvements to the
ten recreation areas. The five borrow areas have varying topographic conditions including flat
ground, drainage channel, depression, local knob, and rolling hill. The ground is covered with native
grasses, weeds and some trees. All borrow locations are located above the current mean reservoir
elevation so there would be no impacts to water quality caused by excavation.

Use of the proposed fill sites would have a limited effect on federally listed threatened or
endangered species or their critical habitats, as well as other wildlife and aquatic life in and around
the reservoir. Approximately 2.54 acres of Preble’s habitat and 2.54 acres of bird habitat would be
impacted by land disturbance associated with relocation of the Plum Creek Day Use Area. There
would be a temporary impact to recreational fishing access during the relocation of the North Boat
Ramp and the Riverside Marina. Similarly, there would be a temporary and limited impact to water-
related recreation during the relocation of the various recreational facilities. The preliminary
construction implementation concept and schedule, associated with the Recreation Facilities
Modification Plan, indicated that the optimum construction concept would comprise a three-year
construction season, with maintenance of operations of the North Boat Ramp, Swim Beach and
Riverside Marina during each high-use season (May 1 to September 30) and with closure for
relocation occurring during one off season. The remaining lower use facilities would be sequenced
for relocation during high-use and low-use seasons.

The in-kind replacement of recreation facilities would result in similar levels of continued recreation
at Chatfield State Park and Chatfield Reservoir. The water-based recreation can have effects on the
aquatic ecosystem of Chatfield Reservoir through the introduction of oil and gas from gas motor-
powered boats, increased shoreline erosion and turbidity associated with power boats and prop
wash, and the potential introduction of nonnative aquatic invasive species (e.g., zebra mussels and
Eurasian milfoil). The in-kind replacement of recreation facilities would not increase these secondary
effects, but would continue the potential for these effects to occur.

The secondary effects of environmental mitigation are primarily beneficial and consistent with the
purpose of environmental mitigation (i.e., creating wetlands and Preble’s and bird habitat). The on-
site creation of wetlands and riparian habitat involve the conversion of xeric upland grasslands to
these mesic and hydric habitats. The conversion of the upland grasslands would result in fewer
upland grasslands, which are common at Chatfield State Park and would provide less habitat for the
wildlife that use these upland grasslands.

Cumulative impacts of the proposed dredge and fill activities on the aquatic ecosystem are expected
to be small. These proposed activities associated with the recreational facility modification plan, in
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total, would have little effect on the aquatic ecosystem due to limited dredge and fill footprints of
the respective sites relative to the overall area and volume of the reservoir. Off-site mitigation
includes conversion of upland grassland to scrub-shrub wetland primarily on private lands upstream
of the Chatfield State Patk in the Plum Creek and West Plum Creek Watersheds. As-with the on-site
mitigation activities, there would be no impacts to long-term water quality or the aquatic ecosystem,
and the benefit of improved sediment erosion control.

Dredge and fill activities associated with the tentatively selected plan would not violate any
applicable State water quality standards or any Toxic Effluent Standard or Prohibition Under
Section 307 of the Clean Water Act, and they would not degrade Waters of the United States.

5.5.9 Consistency of the Tentatively Selected Plan with the Corps’ Seven
Environmental Operating Principles

The tentatively selected plan is consistent with each of the seven EOP in the following major ways
(see Table 2-11 for additional details).

EOP I—The tentatively selected plan promotes sustainability by increasing opportunities to better
utilize renewable surface water, including facilitating recapture and reuse of upstream effluents. The
tentatively selected plan also does not entail any increase in use (mining) of NTGW, thereby
promoting the conservation of NTGW for future generations.

EOP 2—The tentatively selected plan recognizes the interdependence of life and the physical
environment, especially human dependence on water and the consequences in the near-term and
long-term of not having adequate multi-year storage for surface water or not having enough NTGW
to weather droughts. The tentatively selected plan also considers environmental consequences of the
impacts of storage reallocation and provides for full mitigation of all significant environmental
impacts, giving priority attention to sustained compliance with environmental laws and regulations.

EOP 3—The tentatively selected plan achieves balance and synergy by providing for a sound water
resources solution to the problem of adequate water availability. The tentatively selected plan
facilitates continuation of (sustainable) economic development while fully mitigating environmental
impacts in-a manner that ensures recovery and sustainability of lost or impaired ecological functions
(ecosystem health)

EOP 4—The tentatively selected plan enabled the Corps to meet its responsibilities to ensure that
resources, including water resources, are used wisely while adhering to all environmental laws and
regulations. Collaboration with a panel of wildlife habitat experts, including representatives of the
USFWS, CDOW, and Corps Regulatory staff, ensured the Corps’ accountability for achieving full
mitigation of environmental impacts. The tentatively selected plan was also developed in
conjunction with 25 Cooperating Agencies and 9 Special Technical Advisors (non-governmental
organizations) that ensured compliance with the National Environmental Policy Act and all other
environmental laws.

EOP 5—The tentatively selected plan includes an assessment of cumulative environmental impacts
and, where required, mitigation. The mitigation plan for Preble’s meadow jumping mouse habitat,
called the “Systems Approach”; focuses on enabling the USFWS’ Recovery Plan for Preble’s to be
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collaboration among stakeholders and customers fostered and strengthened strategic alliances that
resulted in innovative win-win solutions for all participating agencies, organizations, and individuals
to achieve the maximum amount of reallocated storage available while protecting and enhancing the

environment.
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Chapter 5

The water providers could repay the cost of storage (§15,334,410 at FY 2012 price levels) up-front
or repay the cost over a 30-year period, beginning with the date of signing the new water supply
agreement by the Assistant Secretary of the Army (Civil Works). The signing date would be
determined in the future. Applying the FY 2012 water supply interest rate of 4.125 percent over a
period of 30 years, the current estimated annual cost is approximately $900,300-at FY 2012 price
levels assuming no cash is paid up front by any of the water providers. The cost of storage was
derived using the Use of Facilities cost allocation procedure (Appendix F of ER 1105-2-100). This
procedure picks the greatest among benefits foregone, revenue foregone, updated cost of storage, or
replacement costs for the cost of storage. The procedure develops the joint-use project construction
costs and prorates that cost by the ratio of the reallocated storage to the total usable storage to
determine the cost of the 20,600 acre-foot reallocation. The final cost of storage reallocation would
be updated prior to signing the new agreement from the mid-point of construction to the beginning
of the month in which the new water supply agreement is signed.

The OMRR&R annual costs of the Federal Government associated with the reallocated storage
(joint-use project) is-also a non-federal responsibility. This would be paid annually at the beginning
of each vear. At the end of the year, final adjustments would be made for the vear. The Use of
Facilities cost allocation procedure would be applied to the joint-use OMRR&R cost to determine
the final OMRR&R costs. In addition to the OMRR&R associated with the joint-use project,
increased OMRR&R costs of the Corps related to the reallocation of storage are a non-federal
responsibility. The sum of these two OMRR&R costs is currently estimated to be $247,390 per year
over 50 years at FY 2012 price levels. This second type of OMRR&R would cover the costs of
additional operation and instrumentation-based monitoring activities.

The specific construction and OMRR&R cost estimates were provided by the water providers and
are associated with features needed by the water providers to access their water at Chatfield
Reservoir. The water providers would finance and pay these costs. The interest rate would vary by
user; therefore, the actual annual amount is not known. The total amount is currently estimated to
be $40.5 million or $1.9 million per year at FY 2012 price levels and the FY 2012 federal interest rate
of 4.0 percent over 50 years.

The costs of environmental mitigation and recreation modifications would be paid by the water
providers. These estimated costs are shown in Table 5-16. The actual costs for each water provider
would vary due to the different interest rates and level of participation in the Chatfield Reservoir
storage reallocation project. The OMRR&R costs associated with mitigation are the responsibility of
the water providers. The total environment mitigation and recreation modification costs are $73.8
million and $48.0 million, respectively.

The Cotps, the Colorado Department of Natural Resources (CDNR), and the water users (Chatfield
Water Providers) will each have complementary responsibilities for ensuring the accomplishment of
the reallocation, and of the Compensatory Mitigation Plan and the Recreation Modification Plan
(the Plans), as described in this Report.

The Department of the Army and the CDNR will enter into a Project Partnership Agreement (PPA)
after execution of the Record of Decision, setting out their respective obligations for reallocating the
designated water supply storage, and for accomplishing the two Plans. The CDNR will then execute
sub-agreements, identical in their terms and conditions, with each of the Chatfield Water Providers.
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"The water providers could repay the cost of storage ($15,334,410 at FY 2012 price levels) up-front or repay the cost over a 30-year period, beginning with the date of signing the new water supply agreement by theAssistant Secretary of the Army (Civil Works). The signing date would bedetermined in the future. Applying the FY 2012 water supply interest rate of 4.125 percent over a period of 30 years, the current estimated annual cost is approximately $900,300 at FY 2012 pricelevels assuming no cash is paid up front by any of the water providers. The cost of storage was derived using the Use of Facilities cost allocation procedure (Appendix E of ER 1105-2-100). This procedure picks the greatest among benefits foregone, revenue foregone, updated cost of storage, or replacement costs for the cost of storage. The procedure develops the joint-use project construction costs and prorates that cost by the ratio of the reallocated storage to the total usable storage to determine the cost of the 20,600 acre-foot reallocation. The final cost of storage reallocation would be updated prior to signing the new agreement from the mid-point of construction to the beginning of the month in which the new water supply agreement is signed. The OMRR&R annual costs of the Federal Government associated with the reallocated storage (joint-use project) is also a non-federal responsibility. This would be paid annually at the beginning of each year. At the end of the year, final adjustments would be made for the year. The Use ofFacilities cost allocation procedure would be applied to the joint-use OMRR&R cost to determine the final OMRR&R costs. In addition to the OMRR&R associated with the joint-use project, increased OMRR&R costs of the Corps related tothe reallocation of storage are a non-federal responsibility. The sum of these two OMRR&R costs is currently estimated to be $247,390 per year over 50 years at FY 2012 price levels. This second type of OMRR&R would cover the costs of additional operation and instrumentation-based monitoring activities. The specific construction and OMRR&R cost estimates were provided by thewater providers and are associated with features needed by the water providers to access their water at"
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"Reservoir. The water providers would finance and pay these costs. The interest rate would vary by user; therefore, the actual annual amount is not known. The total amount is currently estimated to be $40.5 million or $1.9 million per year at FY 2012 price levels and the FY 2012 federal interest rate of 4.0 percent over 50 years. The costs of environmental mitigation and recreation modifications would bepaid by the water providers. These estimated costs are shown in Table 5-16. The actual costs for each water provider would vary due to the different interest rates and level of participation in the Chatfield"
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"storage reallocation project. The OMRR&R costs associated with mitigation are the responsibility of the water providers. The total environment mitigation and recreation modification costs are $73.8 million and $48.0 million, respectively. The Corps, the Colorado Department of Natural Resources (CDNR), and the water users (Chatfield Water Providers) will each have complementary responsibilities for ensuring the accomplishment ofthe reallocation, and of the Compensatory Mitigation Plan and the Recreation Modification Plan (the Plans), as described in this Report. The Department of the Army and the CDNR will enter into a Project Partnership Agreement (PPA) after execution of the Record of Decision, setting out their respective obligations for reallocating the designated water supply storage, and for accomplishing the two Plans. The CDNR will then execute sub-agreements, identical in their terms and conditions, with each of the Chatfield Water Providers. Draft Chatfield Reservoir"
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[Old text]: "The sub-agreements will set out the responsibilities of the Chatfield Water Providers to the CDNR for funding the reallocation of the water supply storage under the PPA, and for undertaking theCDNR’s obligations to the Government under the PPA for implementing the Plans. The sub-agreements, however, will not affect the ultimate duty of the CDNR and the Government to fulfill their reciprocal obligations under the PPA, unless the PPA is suitably modified by mutual consent of the Corps and the CDNR. After execution of the PPA, the Chatfield Water Providers will place the funds then judged necessary to satisfy all of the non-Federal obligations under the PPA into an escrow account. The"
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"Water Providers will also create a new non-profit corporation called the Chatfield"
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[Old text]: " Mitigation Company as a vehicle for facilitating the coordinated management of the process for implementing the Plans. In accordance with the terms of the PPA, general oversight of the design, construction and implementation of the Chatfield"
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"Project will reside in the Project Coordination Team, which will consist of representation from the Corps and the CDNR. The Project Coordination Team will work closely, and consult frequently, with the Chatfield Water Providers. The Project Coordination Team, in turn, may make recommendations to the Omaha District Commander. The Corps has the final authority on acceptance or rejection of the Team’s recommendations. Schedule/Phasing Sequencing If the reallocation is approved, the Chatfield Water Providers will begin implementing the actions to fulfill mitigation obligations as soon as practicable following the signing of the Corps/CDNR Water Supply Storage/Project Partnership Agreement and the Water Provider subagreements with CDNR. It is anticipated that the implementation of mitigation measures relating to recreational facilities modifications will take approximately three years to complete. The actions to construct facilities or structures related to environmental mitigation are estimated to take up to six years. Some of the actions involve establishment of vegetation which requires time for monitoring and adaptive management in order to help ensure success of the actions. The recreational modification and environmental mitigation implementation activities will be conducted simultaneously to the extent possible. The monitoring of selected environmental mitigation actions willcontinue until all mitigation obligations are completely fulfilled. The Corps will determine when all project obligations have been successfully met. The public will be provided an opportunity to review and comment on this"
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"Water Control Plan. The Water Control Plan that would be used to operate Chatfield"
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" if the tentatively selected plan is implemented is provided as Appendix B. 5.5.11 Summary of Proposals Between the Colorado Department of Natural Resources and the Water Providers Beyond the Tentatively Recommended Plan The water providers propose to fund and undertake additional measures for recreation modifications and environmental mitigation activities (Table 5-23). These additional measures were Draft Chatfield Reservoir"
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[Old text]: "developed in coordination with the water providers, State Parks, and Colorado Division of Wildlife1 to provide additional assurances of a like recreational experience, to compensate State Parks for lost revenue or increased costs, and to provide ecological benefits above and beyond where the CMP has planned to replace lost ecological functions. Table 5-23 Summary of Measures that are Being Developed Between the Colorado Department of Natural Resources and the Water Providers Independently from the tentatively Recommended Plan Recreation: Water Providers fund re-contouring along the south shoreline, portions of the west shoreline and potentially other select sites in order to minimize the appearance of a "bathtub ring" Water Providers work with State Parks and landowners adjacent to"
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"State Park to maximize buffer areas (via easements) to add usable upland acres Water Providers work with the State to provide for the reforestation of certain areas where State Parks feels it would help preserve park aesthetics and provide shade Water providers will reimburse Colorado State Parks and the operators of the marina on an annual basis for lost revenues Environmental: Water Providers fund stream habitat improvements on up to 0.7 miles of the mainstem of the South Platte River above Chatfield"
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"Water Providers fund stream habitat improvement on up to 0.5 miles of the mainstem of the South Platte River downstream of Chatfield Reservoir Water Providers and Corps will work closely with CDOW on Operations of Reservoir to address potential impacts to walleye and brood rearing facility downstream of the dam Water Providers use monitoring and adaptive management to address potential water quality issues. It is thought that mitigation would improve water quality, thus monitoring of mitigation sites would provide insight to improved water quality contribution. Adaptive management and Operations of Reservoir would also address water quality concerns. Appendices N andCC list items of non-federal cooperation. These are conceptual and intended to provide the public with information forreview and comment during the NEPA Process, and provide decision makers a basis upon which to base their decisions. 1 On July 1, 2011, Colorado State Parks and the Colorado Division of Wildlife merged to form Colorado Parks and Wildlife. Draft Chatfield Reservoir"
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