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Chapter 1. Introduction

Source: U.S. Corps of  Engineers

This report documents the results of  a study conducted to 
identify opportunities and costs for the modification plan 
of  impacts to recreation facilities and uses at Chatfield State 
Park that would result from an increase in the average high 
water level in Chatfield Reservoir.  The need for this plan 
arises from a project called the Chatfield Reservoir Storage 
Reallocation Project (Reallocation Project).  The Reallocation 
Project focuses on the feasibility of  increasing the storage 
capacity of  Chatfield Reservoir by raising the average high 
water level in the reservoir and reallocating a portion of  
flood control storage to other uses, including water supply 
for surrounding communities.  As described in more detail 
later in this report, the recreation facilities modification plan 
is based on an increase in the average high water level by ap-
proximately 12-ft. 

In addition, hydrologic model results indicate that the res-
ervoir would experience a higher degree of  fluctuation than 
has been historically the case or that had been indicated by 
earlier model results.  For this reason, the initial Chatfield 
Reallocation Study, which was completed in 2004, was up-
dated to reflect the new operating regime.  See Appendix 5 
to reference the original report.

An additional consideration that led to the revision of  the 
2004 report was a determination by the U.S. Army Corps of  
Engineers (USACE) that the 10-year flood pool elevation 
was 5454’, an elevation several feet higher than the 5447’ 
elevation used in the 2004 report.  Per applicable USACE 
guidance, no structures such as restrooms or other closed 
buildings can be located within the 10-year flood pool.  This 
determination required a reconsideration of  additional 
design alternatives, including an increased amount of  fill to 
elevate structures above the 10-year flood pool.  Ultimately, 
as documented in Appendix 6, USACE approved an excep-
tion to their policies, thus allowing functionally-dependent 
structures to be located within the 10-year flood pool at 
an elevation of  5447’.  While the approved USACE memo 
significantly reduced the amounts of  fill needed, Appendix 
8 and 9 provide additional information about the conceptual 
locations and amounts of  fill needed.  The re-analysis of  the 
recreation facilities is presented in Chapters 3 and 4.

Two other considerations also led to revision of  the 2004 
report.  One is an evaluation of  the feasibility of  protecting 
the gravel pond just south of  the Kingfisher Use Area with a 
system of  constructed dikes.  The gravel pond, which would 
be inundated at an elevation of  5444’, supports a number of  
special uses and provides a unique setting for park visitors.  

The proposed recreation facilities modification plan includes 
provisions to protect this pond, as discussed in Chapter 3 
and detailed further in Appendix 3.  Finally, the reallocation 
plan documented in this report more specifically assesses 
the need for replacing the anchoring system and winches at 
the marina.  The results of  this evaluation are described in 
Chapter 3 and Appendix 3.
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A feasibility study on the Reallocation Project has been 
underway for several years and will evaluate a number of  fac-
tors, including potential changes to downstream flows and to 
reservoir pool elevations as well as the potential consequenc-
es to water supplies, flood damages, recreation opportunities, 
water quality and fish and wildlife habitat. Historical stream 
flow records will be utilized to test the effects of  different 
flood control and water supply regulation scenarios. The end 
product will be a feasibility report, including an Environmen-
tal Impact Statement (EIS), U.S. Fish and Wildlife Coordina-
tion Act Report, archeological assessment, public notice, and 
exhibits and supporting appendices for the study.

This recreation facilities modification plan is one element 
of  these on-going studies.  A crucial part of  developing a 
recreation facilities modification plan for Chatfield State Park 
is developing an understanding of  the park under historic 
operating conditions, including the relationship between wa-
ter levels and existing facilities and how visitors use the park 
in an overall sense.  This understanding has been combined 
with a review of  potential modifications to the historic oper-
ating regime, as defined in the Chatfield Reservoir Realloca-
tion Study.  Through this comparison, potential effects have 
been identified, including specific facility and use area issues, 
as well as more general effects associated with the quality of  
the recreational experience and how this might be influenced 
by a new reservoir operational framework.  

Report Organization and Content

This report is organized in four Chapters. Chapter 2, fol-
lowing this Introduction, describes characteristics of  the site 
and management of  the reservoir, as well as the State Park.  
Chapter 3 describes the reallocation plan for an increased 
water level in the reservoir as well as the impacts it would 
cause to park facilities and programs. Chapter 3 also provides 
conceptual designs for the relocation of  recreation sites, 
facilities, and other infrastructure. Chapter 4 provides a cost 
estimate for the redevelopment of  recreation sites, facilities, 
and other infrastructure. This chapter also reviews other 
revenue related issues, including the potential for revenue 
losses during the period when construction is occurring for 
the redevelopment of  park facilities and sites. An appendix 
provides more detail on the cost estimate, roadway analysis, 
and other plan considerations.
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Chatfield Reservoir is owned and operated by the USACE.  
The Reservoir was completed in 1976 for purposes of  flood 
protection for the metropolitan Denver area following the 
disastrous South Platte flood of  1965.  The recreation rights 
to the reservoir are leased by Colorado State Parks from the 
USACE. 

Chatfield State Park is about 5,300 acres in size and includes 
approximately 1,500 surface-acres of  water.  More than 1.5 
million visits occur at the park each year; the most popular 
recreation activities include hiking, fishing, biking, picnicking, 
swimming, model airplane flying, horseback riding, boating, 
hot air ballooning, bird watching, wildlife viewing, and envi-
ronmental education programs.

Chatfield is one of  the most complete parks in Colorado.  
Major facilities include 197 campsites, 10 group sites, 4 major 
group picnic areas, 139 family picnic sites, 3 major boat 
ramps, 20 miles of  hard surface trail, 2,528 parking spaces, 
33.3 miles of  paved roadway, 9.6 miles of  unpaved roadway, 
38 restrooms, 6 shower buildings, a maintenance shop, and 
a swim beach complex.  In addition, the park includes a 
full-service livery, the Chatfield marina, and one of  the most 
popular hot-air balloon launch areas on the Front Range.  

A graphic indication of  the distribution and range of  rec-
reational facilities is provided in Map 2.1 on the following 
page.

Flood History

During the early to mid-1900s, flooding on the South Platte 
repeatedly caused damage in the Denver metro area.  Flood-
ing occurred in 1933, 1935, 1942, and 1965.  In order to 
address this problem, the USACE began construction on the 
Chatfield dam in 1967.  Since its construction, the reservoir 

has stored water on several occasions that otherwise would 
have contributed to downstream flooding.  The aerial photo 
below depicts the reservoir at an elevation 5443.1’, which 
is more than 10-ft above the normal maximum elevation 
of  5432’.  As can be seen in the photo, the high water that 
occurred on June 4, 1980 inundated many of  the state park’s 
developed use areas and facilities. Remarkably, the water 
elevation shown in the photo is less than a foot below the 
operating level addressed in this reallocation study, thus pro-
viding a good indication of  what areas would be affected by 
an increase to 5444’.    

Existing and Potential Reservoir 
Operations

Chatfield Reservoir has a maximum depth of  about 45-ft to 
50-ft and an average depth of  24-ft (Weber 1990a, Babcock 
1987). Water levels in the reservoir vary in response to cli-
matic conditions and other factors, but in general the reser-

Chapter 2. Site Characteristics

Aerial photograph from 1980 showing a flood at 5443’ elevation.  Notice that there 
were fewer facilities at this time, and some are inundated.  
Source: U.S. Army Corps of  Engineers
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Map 2.1.  Recreational Facilities
Source: Colorado State Parks

 Recreation Reallocation Study

Map 2.1. Recreational Facilities

Source: Colorado State Parks
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voir has been managed to maintain water levels within a 9-ft 
range (elevation 5425’ to 5434’) (USACE 2000). From 1976 
to 1996, the change in water level was within this 9-ft range 
approximately 80 percent of  the time. The average range of  
mean monthly elevations is small, less than 3-ft from low to 
high lake periods. 

An important element of  the Chatfield Reservoir Storage Re-
allocation Project studies was the modeling of  various poten-
tial operation scenarios (Chatfield Reallocation Study Storage 
Use Patterns, Brown and Caldwell, 2003).  A key conclusion 
of  this study states: “. . . there is additional storage space 
available in Chatfield Reservoir, and . . . there are sufficient 
water rights and demand to utilize this additional storage.”  
Although several scenarios were modeled in the Brown and 
Caldwell study, the recreation relocation study described in 
this report is based on the highest water elevation scenario, 
which would result in raising the reservoir to an elevation 
of  5444’, or approximately 12-ft above the existing normal 
maximum operating level of  5432’.  Updated model results 
are described later in this section.

Map 2.2 is an aerial photo of  the reservoir with a colored 
line that depicts a water elevation of  5444’.  A general sense 
of  what recreation use areas would be affected by this eleva-
tion can be derived from this map.   

Key areas that would be affected include the following:

North Boat Ramp•	
Massey Draw•	
Swim Beach Area•	
Catfish Flats/Fox Run Group Use Areas•	
Kingfisher/Gravel Ponds/Platte River Trailhead •	
Areas
Marina Area•	
Plum Creek Area•	

The operating regime associated with a reservoir elevation 
at 5444’ results in an increased frequency of  larger, seasonal 
water surface fluctuations.  Table 2.1 summarizes the increase 
in magnitude of  seasonal water surface elevation fluctuation 
over the 59-year period of  record that was modeled.  The 
average recreational season (June through September) water 
surface elevation fluctuation with historic operations and the 
existing normal high water elevation of  5432’ is 6.7-ft.  The 
raised water surface alternative (5444’) increases the average 
recreational season fluctuation to 11.9-ft – an increase of  
5.2-ft.  

A more significant operations challenge may be presented by 
larger fluctuations that occur infrequently but regularly.  Over 
the 59-year historic period of  record (1942 to 2000) that was 
modeled, historic operations (5432’) had 5 years with more 
than 15-ft of  fluctuation.  In contrast, the 5444’ alternative 
has 20 years when the water surface elevation fluctuation is 
greater than 15-ft.  

Figures 2.1 and 2.2 (page 2-5) show the yearly difference 
between the seasonal maximum (red dash) and seasonal 
minimum (blue dash) water surface elevations.

Some key conclusions are noted below:

Raising the reservoir elevation from 5432’ to 5444’ •	
results in higher water surface elevations throughout 
the recreational season.  With the new operating 
regime modeled for a reservoir at 5444’, the surface 
area of  the reservoir would increase and the amount 
of  area available for boating, fishing and other 
activities would be larger at all times of  the year as 
well as under all hydrological conditions that were 
modeled over the 59-year period of  record.  
By modifying the reservoir storage and management •	
practices, operations of  park facilities and use 
areas will need to deal with potential water surface 
elevations regularly ranging from 5444’ to 5426’.  
This creates a need to relocate major facilities above 
the 5444’ water level.  Facilities such as the parking 
lots, restrooms, and other buildings would need to 
be relocated above the normal high water line.   

Another consideration is the frequency that lower water con-
ditions would occur during the primary recreation season.  
As shown in Figure 2.2, a level of  approximately 5428’ or 
less would be reached 15 times over the 59 year period of  
record, which equates to a frequency of  approximately once 
every 4 years.  The 5426’ elevation was used as a low level 

Table 2.1. June through September Water Surface Fluctuation

Reservoir Water 
Surface

Average 
Water Surface 

Fluctuation (ft)

Years with more 
than 15-Ft 

Fluctuation (out of  
59-year record)

5432’ (historic opera-
tions)

6.7 5

5444’ (modeled results 
for Chatfield 
Reallocation Projects)

11.9 20

Source: USACE Model Results
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Map 2.2. Base Map
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barometer as and shown on the site maps to illustrate the 
distance between the high water level of  5444’ and regularly 
occurring low water levels.  On occasion, the water level 
will drop below 5426’ during the primary recreation season 
between May 1 and August 31.  

In addition, portions of  the park road system would be in-
undated, including the segment crossing Deer Creek, several 
segments in the swim beach vicinity, and the crossing of  the 
Platte River at the south end of  the existing reservoir.   

Additional details on facility effects are provided later in this 
section.

Affected Recreational Use Areas and Facilities 
The discussion that follows focuses on the affected use areas 
and provides an area-by-area description of  what facilities 

would have to be relocated or redeveloped.  Areas that would 
not be directly influenced by inundation, such as the camp-
grounds, are not considered in this discussion.  The areas 
that would be affected include the following:

North Boat Ramp•	
Massey Draw•	
Swim Beach Area•	
Catfish Flats/Fox Run Group Use Areas•	
Kingfisher/Gravel Ponds/Platte River Trailhead •	
Areas
Marina Area•	
Plum Creek Area•	

These recreational use areas and the other natural areas that 
are at or below the 5444’ contour make up a loss of  approxi-
mately 573 acres of  upland vegetation habitat.

Summertime Reservoir Stage (5444) - start of June to end of Sept

5420

5425

5430

5435

5440

5445

5450

5455

5460

5465

1940 1950 1960 1970 1980 1990 2000

Year

St
ag

e 
(f

t)

0

5

10

15

20

25

R
an

ge
 (f

t)

Maximum Stage
Minimum Stage
Range

Figure 2.2  Seasonal Max and Min Water Surface, Elevation 5444’  

Figure 2.2. Seasonal Max and Min Water Surface, Elevation 5444’

Summertime Reservoir Stage (5432) Start of June to end of Sept

5420

5425

5430

5435

5440

5445

5450

5455

5460

5465

1940 1950 1960 1970 1980 1990 2000

Year

S
ta

ge
 (f

t)

0

5

10

15

20

25

R
an

ge
 (f

t)

Maximum Stage
Minimum Stage
Range

Figure 2.1.  Seasonal Max and Min Water Surface, Historic Operations (5432’) 
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North Boat Ramp
This is the only formal boat launch area on the west side 
of  the reservoir.  It includes two ramps, paved parking and 
circulation areas, and a variety of  support facilities.  The area 
also includes a series of  picnic shelters.  Table 2.2. provides 
a complete listing of  facilities in the area, noting which of  
these would be influenced by a water level increase to 5444’.  

Map 2.3. is an aerial photo depicting the area with the 5444’ 
water elevation shown.  As can be seen in the photo, the two 
existing boat ramps would largely be inundated and several 
of  the picnic shelters would also be affected.  Remaining 
areas, including most of  the parking and circulation roads, 
would remain above the normal high water line.    

Table 2.2. North Boat Ramp Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Areas

 Asphalt SF 400,000 Partial 
inundation

 Boat Ramps
 Concrete SF 16,800 Yes
 Docks Each 4 NA
  Trails

 Concrete Trails SF 60,000 Partial 
inundation

 Architecture
 Restroom Building -West Each 1 NO
 Restroom Building Each 1 NO
 Day Use Shelter Each 4 YES
 Day Use Shelter - West Each 4 NO
 Information Kiosk Each 2 NO
 Furniture
 Picnic Tables Item 32 50%
 Benches Item 1 NO
 Water Fountain Item 4 NO
 Dumpsters Item 3 NO
 Trash Receptacles Item 7 50%
 Bollards Item 4 YES
 Grills Item 8 50%
 Regulatory Signs Item 46 30%
 Utilities
 Water Hydrants Item 2 50%
 Lift Station Item 2 NO
 Telephone Item 1 NO
 Electrical
 Transformers Item 1 NO
 Light Poles Item 26 NO
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Map 2.3.  North Boat Ramp Existing Conditions
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Massey Draw 
Massey Draw is another popular use area located in the vi-
cinity of  the North Boat Ramps. Facilities located in this area 
are also listed in Table 2.3. and depicted in Map 2.4.  The 
beach area, including a volleyball court and horseshoe pits, 
would be inundated at 5444’. 

Table 2.3. Massey Draw Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Gravel SF 34,000 NO
 Wheel Stops Item 34 NO

 Trails
 Asphalt Trails SF 9,304 50%

 Architecture
 Restroom Building Each 1 NO

 Furniture
 Picnic Tables Item 8 YES
 Benches Item 3 YES
 Dumpsters Item 2 NO
 Trash Receptacles Item 3 YES
 Grills Item 8 YES
 Regulatory Signs Item 12 NO
 Fencing LF 487 NO

 Recreational Facilities
 Beach Volleyball Court Item 1 YES
 Horse Shoe Pits Item 2 YES
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Map 2.4. Massey Draw Existing Conditions
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Swim Beach Area
Eagle Cove/Deer Creek

The Swim Beach Area also includes the Deer Creek Area 
with its balloon launch facilities and day use sites.  The bal-
loon launch area is very popular and hosts an annual balloon 
festival that attracts thousands of  visitors.  Facilities in this 
area are listed in Table 2.4. and depicted in Map 2.5.  An 
increase in water elevation to 5444’ would inundate most 
of  the area and require that these facilities be developed at 
another location. 

Another use area in this vicinity is Eagle Cove, which is lo-
cated just north of  Deer Creek.  The limited facilities in this 
area are listed in Table 2.5. and illustrated in Map 2.5.  All of  
the facilities in this area would have to be relocated.

Table 2.5. Eagle Cove Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Wheel Stops Item 29 YES
 Gravel SF 13,000 75%
 Architecture
 Portable Restroom Each 1 YES
 Furniture
 Dumpsters Item 1 YES
 Trash Receptacles Item 1 YES
 Regulatory Signs Item 2 YES
 Fencing LF 84 YES

Table 2.4. Deer Creek Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Asphalt SF 26,000 50%
 Gravel Staging Road SF 34,000 NO
 Wheel Stops Item 28 50%
 Trails
 Concrete Trails SF 18,000 YES
 Foot Bridge LF 15’ YES
 Architecture
 Restroom Building Each 1 NO
 Information Kiosk Each 1 NO
 Furniture
 Picnic Tables Item 12 YES
 Benches Item 1 NO
 Water Fountain Item 2 NO
 Dumpsters Item 1 NO
 Bollards Item 4 NO
 Trash Receptacles Item 2 YES
 Grills Item 11 YES
 Regulatory Signs Item 5 50%
 Wind Sock Item 1
 Landscape 
 Landscaped Island SF 3,421 NO
 Decorative Stone 
 Retaining  Wall LF 54 NO

 Utilities
 Water Hydrants Item 1 NO
 Electrical
 Transformers Item 1 NO
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Map 2.5. Swim Beach Area Existing Conditions
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Swim Beach

This is a key use area that is heavily visited.  Swimming is the 
most popular visitor activity at Chatfield State Park.  Major 
development has occurred in this area, including large park-
ing areas, a swim beach with graded slopes and sand, and a 
wide variety of  support facilities such as restrooms, conces-
sion buildings, and others.  The area also includes an exten-
sive network of  walkways and trails.  Facilities are itemized in 
Table 2.6.

As shown in Map 2.5., all of  this area would be inundated at 
a water elevation of  5444’ and would have to be relocated.  

Table 2.6. Swim Beach Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Asphalt SF 238,000 YES
 Wheel Stops Item 274 YES
 Trails
 Concrete Trails SF 5,112 YES
 Architecture
 Swim beach Shower/
 Restroom Building Each 1 YES

 Swim beach 
 Concession Building Each 1 YES

 Swim beach 
 First Aid Station Each 1 YES

 Information kiosk Each 2 YES
 Furniture
 Picnic Tables Item 12 YES
 Benches Item 7 YES
 Water fountain Item 2 YES
 Dumpsters Item 4 YES
 Trash Receptacles Item 10 YES
 Bollards Item 6 YES
 Grills Item 8 YES
 Regulatory Signs Item 17 YES
 Fencing LF 929 YES
 Recreational Facilities
 Lawn SF 80,000 YES
 Beach Volleyball Court Item 0 YES
 Horse Shoe Pits Item 0 YES
 Sand CY 6,500 YES

 Utilities
 Water Hydrants Item 2 YES
 Lift Station Item 1 YES
 Telephone Item 2 YES
 Electrical
 Light poles Item 1 YES
 Electrical Transformer Item 2 YES

Jamison Group Use Area

Just south of  the swim beach Areas is the Jamison Group 
Use Area, which includes a parking area, restroom, and pic-
nic tables.  All of  these would be inundated at 5444’. 

Table 2.7. Jamison Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Asphalt SF 41,500 YES
 Wheel Stops Item 61 YES
 Trails
 Concrete Trails SF 30,000 YES
 Architecture
 Jamison Restroom Each 1 YES
 Furniture
 Picnic Tables Item 4 YES
 Benches Item 1 YES
 Water fountain Item 2 YES
 Dumpsters Item 1 YES
 Trash Receptacles Item 1 YES
 Grills Item 4 YES
 Regulatory Signs Item 9 YES
 Utilities
 Lift Station Item 1 YES
 Electrical
 Electrical Transformer Item 1 YES
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Map 2..5 Swim Beach Area Existing Conditions (continued)
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Catfish Flats/Fox Run Group Use Areas
These areas consist of  a series of  group use areas that in-
clude picnic shelters, restrooms, parking, and related facilities.  
A complete listing of  facilities is provided in Tables 2.8. and 
2.9.  Map 2.6. depicts the relationship between these facilities 
and a water elevation of  5444’.  At this water elevation, all of  
these facilities would be inundated and they would have to be 
redeveloped at another location.  Portions of  the trail system 
would also have to be redeveloped.
Table 2.8. Catfish Flats Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Asphalt SF 61,000 YES
 Wheel Stops Item 79 YES
 Trails
 Concrete Trails SF 18,392 YES
 Architecture
 Restroom Building Each 1 YES

 Group Picnic Area 1 (closest to parking)

 Walls LF 135 YES
 Group Shelters Each 1 YES
 Gravel Pavement SF 3,450
 Picnic Tables Item 10 YES
 Electrical Hookup Each 0
 Group Picnic Area 2 (furthest from parking)
 Walls LF 135 YES
 Group Shelters Each 1 YES
 Gravel Pavement SF 3,000
 Picnic Tables Item 8 YES
 Electrical Hookup Each 0
 Furniture
 Picnic Tables Item 5 YES
 Benches Item 1 YES
 Water fountain Item 2 YES
 Dumpsters Item 1 YES
 Trash receptacles Item 1 YES
 Regulatory Signs Item 9 YES
 Utilities
 Water Hydrants Item 3 YES
 Lift Station Item 1 YES
 Electrical
 Electrical Transformer Item 1 YES

Table 2.9. Fox Run Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Gravel SF 31,000 NO
 Trails
 Concrete Trails SF 47,688 50%
 Architecture
 Portable Restrooms Each 2 NO
 Group Picnic Area
 Walls LF 135 YES
 Group Shelters Each 1 YES
 Gravel Pavement SF 3,450 YES
 Picnic Tables Item 8 YES
 Electrical Hookup Each 0
 Furniture Group Shelters
 Picnic Tables Item 0 YES
 Benches Item 0 YES
 Water Fountain Item 0 YES
 Dumpsters Item 1 YES
 Trash Receptacles Item 2 YES
 Regulatory Signs Item 5 50%
 Fencing LF 716 NO
 Recreational Facilities
 Beach Volleyball Court Item 1 YES
 Horse Shoe Pits Item 2 YES
 Utilities
 Water Hydrants Item 1 NO
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Map 2.6. Catfish Flats/Fox Run Group Use Areas Existing Conditions
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Kingfisher/Gravel Ponds/Platte River 
Trailhead Areas
A variety of  uses occur at this end of  the reservoir, espe-
cially around the gravel ponds that lie between the reservoir 
and the main park road that leads to the Campground and 
Marina Area.  The large gravel pond is used by dog training 
clubs, non-motorized boaters, fishermen, and others.  There 
are relatively few developed facilities in this area, primar-
ily parking areas and trails.  These are listed in Tables 2.10. 
- 2.12.  Map 2.7. shows the area in detail and highlights the 
fact that all existing facilities in this area would be inundated 
at 5444’.  

Table 2.10. Kingfisher Area Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Gravel SF 38,000 YES
 Wheel Stops Item 28 YES
 Furniture
 Portable Restrooms Each 1 YES
 Dumpsters Item 1 YES
 Trash Receptacles Item 1 YES
 Regulatory Signs Item 3 YES
 Fencing LF 375 YES

Table 2.11. Gravel Ponds Area Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Gravel SF 86,500 YES
 Wheel Stops Item 38 YES
 Architecture
 Portable Restrooms Each 1 YES
 Furniture
 Picnic Tables Item 4 YES
 Dumpsters Item 1 YES
 Trash Receptacles Item 1 YES
 Regulatory Signs Item 18 YES
 Fencing LF 596 YES
 

Table 2.12. Platte River Trailhead Area Inventory

Item Unit Quantity Inundation at 
Elevation 5444’

 Parking Area
 Asphalt SF 19,000 NO
 Wheel Stops Item 87 NO
 Trails
 Concrete Trails SF 9,000 50%
 Architecture
 Restroom Building Each 1 NO
 Furniture
 Picnic Tables Item 0 NO
 Benches Item 2 NO
 Dumpsters Item 0 NO
 Trash receptacles Item 2 NO
 Regulatory Signs Item 7 NO
 Fencing LF 743 NO
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Map 2.7. Kingfisher/Gravel Ponds/Platte River Areas Existing Conditions
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Marina Area
This is a major use area that has been extensively developed.  
The area includes the marina itself, a fishing pier, extensive 
paved parking areas, a boat ramp, group picnic sites, and an 
extensive network of  walkways and trails.  A detailed list of  
facilities is provided in Table 2.13.

Map 2.8. shows the area in detail and depicts the 5444’ water 
elevation.  Nearly all of  the existing facilities in this area 
would be affected by an increase in the water level to 5444’ 
and most of  the area would have to be redeveloped. 

Table 2.13. Marina Area Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Boat Ramp - concrete SF 4,750 YES
 Parking Area
 Asphalt SF 148,000 YES
 Wheel Stops Item 36 YES
 Trails
 Concrete Trails SF 7,000 YES
 Architecture
 Concessions Building Each 1 YES
 Shower/
 Restroom Building Each 1 YES

 Day Use Shelter Each 1 YES
 Information Kiosk Item 1 YES
 Riverside Marina Slips Item 320 YES
 Group Picnic Area
 Walls LF 135 YES
 Group Shelters Each 2 YES
 Concrete Pavement SF 5,088 YES
 Picnic Tables Item 10 YES
 Electrical Hookup Each 2 YES
 Furniture
 Picnic Tables Item 10 YES
 Benches Item 1 YES
 Water Fountain Item 1 YES
 Dumpsters Item 4 YES
 Trash Receptacles Item 4 YES
 Regulatory Signs Item 37 YES
 Recreational Facilities
 Beach Volleyball Court Item 1 YES
 Horse Shoe Pits Item 2 YES
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Map 2.8. Marina Area Existing Conditions
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Plum Creek Area
This area serves as a trailhead and also has a day use area 
with tables, a restroom, and parking.  A list of  facilities in 
this area is provided in Table 2.14.   Map 2.9. shows the cur-
rent area layout.     

Table 2.14. Plum Creek Inventory

Item Unit Unit 
Quantity

Inundation at 
Elevation 5444’

 Parking Area
 Gravel SF 35,000 YES
 Trails
 Concrete Trails SF 7,200 YES

 Architecture
 Restroom Building Each 1 YES
 Furniture
 Picnic Tables Item 11 YES
 Benches Item 1 YES
 Dumpsters Item 1 YES
 Regulatory Signs Item 2 YES

 Fencing LF 697 YES

 Recreational Facilities
 Volleyball Item 1 YES



	 Recreation Facilities Modification Plan

January 2010	 2-21

Map 2.9. Plum Creek Area Existing Conditions
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Visitation Characteristics

Key characteristics of  visitation to Chatfield State Park are 
summarized in this section.  

Swimming is the most popular activity, followed by boating.  
Hiking, fishing and camping are also very popular activities.  
Visitor activity preferences are summarized below:

Activity Participation Rates
Hiking 23%
Fishing 21%
Picnicking 24%
Photography 7%
Visitor Center 1%
Swimming 41%
Motorized Boating 35%
Bicycling 11%
Camping 18%
Wildlife/Nature Observations 11%
Source: State Parks Market Assessment, 2003

The age distribution of  visitors to Chatfield is concentrated 
among three age groups.  The great majority (76%) are 
between 25 and 54, with the 35-44 age group representing 
the largest single age group.  These statistics are summarized 
below:

Demographic Profile of  Visitors
18-24 years old 4%
25-34 years old 22%
35-44 years old 32%
45-54 years old 22%
55-64 years old 10%
65 + years old 9%
Source: State Parks Market Assessment, 2003

Visitation to Chatfield occurs year-round but is concentrated 
in the summer months.  More than one half  of  total annual 
visits occurs during the four month period of  May-August.  
Visitation distribution for the year 2003 is summarized in 
Table 2.15.

Table 2.15. Monthly Visitation to Chatfield State Park in 2003

Month Visitors Seasonal 
Distribution

January 74,179 5%
February 70,995 5%
March 78,108 5%
April 133,983 9%
May 191,702 12%
June 229,053 15%
July 217,736 14%
August 226,922 14%
September 136,312 9%
October 84,846 5%
November 58,366 4%
December 34,378 4%
Total 1,566,580 100%
Source: Chatfield State Parks Manager’s Reports for 2003
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Natural Resources  

Natural resources were considered in the development of  the 
reallocation plan.  A summary of  these resources is provided 
in this section.  For the most part, sensitive resource areas 
are not located adjacent to developed use areas at the park, 
and facilities and use areas can be relocated without creating 
resource conflicts.  An exception to this statement is associ-
ated with redevelopment of  the roadway system, particularly 
the new crossing of  the South Platte that would be required 
by raising the water to elevation 5444’ (source:  Brown and 
Caldwell, 2003).

For more information in regards to wildlife plants and other 
elements of  the natural environment, please refer to the 
Environmental Assessment being prepared by ERO and 
TetraTech.

Cultural Resources
An inventory of  cultural resource sites prepared by the 
USACE (USACE 2007) was reviewed to determine if  known 
cultural resource sites would be affected by the reallocation 
plan.  Based on this review, any cultural resource sites im-
pacted by this plan will be handled according to USACE, and 
the Colorado State Historical Preservation Office guidelines.  
However, as more detailed plans are developed and construc-
tion sites are better defined, the inventory will be further 
reviewed.  
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Chapter 3. Recreation Facilities Modification Plan 

This section presents conceptual designs for the relocation 
and redevelopment of  park facilities that would be impacted 
by raising the water level of  Chatfield Reservoir.  As previ-
ously discussed, impacts to park facilities and programs were 
based on a future normal high water elevation of  5444’.  
Major facilities, such as buildings, main roadways, and major 
utilities including an Xcel gas line, forced sewer lines and wa-
ter lines which had to be relocated or redeveloped, were lo-
cated above or outside the 5444’ elevation and provided with 
an additional buffer of  three vertical feet, i.e., a base eleva-
tion of  5447’.  As previously mentioned, USACE granted an 
exception to existing policy, allowing functionally-dependent 
structures to be located within the 10-year flood pool.  This 
is discussed further in Appendix 6.

Any facilities or use areas that fell below, or close to, eleva-
tion 5444’ were evaluated for replacement or adjustment. In 
some cases, an existing parking area or boat ramp would only 
need to be partially modified to accommodate the future 
water level. 

An important assumption that guided the conceptual design 
effort was that no facility or program area would lose any ca-
pacity or functionality as the result of  relocation or modifica-
tion. Put another way, the recreation modification plan pro-
vides for in-kind replacement of  facilities affected by higher 
water levels.  Design and development of  replaced facilities 
would be completed under current building codes, Colorado 
State Parks building requirements, and to meet American 
Disability Act (ADA) requirements for public facilities. 

It must be emphasized that the recreation modification plan 
reflects a conceptual level of  design.  More detailed design 
will be required to address site-specific conditions and other 
design factors.  Among these is the need to base the design 
on final reservoir operations modeling so that facility loca-
tions and features reflect the actual drawdown conditions 
that are anticipated after the reallocation project is further 
refined.  

Based on conceptual level of  design, costs for implementing 
the recreation relocation plan are presented in Chapter 4 and 
Appendix 1.  A key assumption in developing the recreation 
modification plan is that fill material will be available from 
on-site sources and that this material can be obtained from 
locations below the high water line.  Additional detail in 
regards to fill material locations, amounts and quality of  the 
material is outlined in Appendices 8, 9, and 10, respectively.

During preliminary stages of  this study, design alternatives 
were considered at varying levels of  detail.  Following review 
and discussion with Colorado State Parks and other study 
participants, a preferred concept was identified for each 
major use area.  Only the preferred concepts are presented in 
this report. The following sections include detailed descrip-
tions, recreation modification plan maps, and proposed solu-
tions for each of  the major use areas to the new high water 
pool elevation of  5444’.
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North Boat Ramp

Elevation 5444’ results in partial inundation of  this •	
facility, with ramps becoming inoperable.
Facilities affected include boat ramps, parking area, •	
day use shelters, and trails.
Boat ramps would be constructed to extend to the •	
elevation of  the existing ramps in order to operate 
at low water levels.  The gradient (slope) on the new 
ramps would be reduced.  
Day use shelters and furniture would be relocated, as •	
would trails.

This alternative requires a substantial amount of  fill to raise 
a portion of  the parking area.  The resulting concept is il-
lustrated in Map 3.1.



Map 3.1. North Boat Ramp Modification Plan (5444’ Elevation)
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Map 3.1. North Boat Ramp 
Modification Plan (5444’ Elevation)

0                          150’                     300’                                           600’

Relocated Picnic Shelters

Trees to be Removed

Relocated Trees

Extend and Re-Grade Parking Lot, 
Boat Ramp and Turn-Around

(5444’)

(5
44

4’)

54
54

’

5454’

5444’

Existing Shelters to Remain

Existing Trails to Remain

(5444’) Proposed Contour

Existing Restroom to Remain

Existing Restroom to Remain

Main Park Road

Chatfield Reservoir



Chatfield Reservoir 	

3-4	 January 2010

Massey Draw Day Use Area

Raising the water level to 5444’ severely reduces •	
the recreation capacity of  this area but does not 
inundate the existing parking area.
While the existing vault restroom is currently above •	
5444’, the service tank for the restroom is below the 
5444’.  Due to health code, the tank for the vault 
restroom would need to be relocated above 5444’.  
Relocation to this area would include importing fill •	
material to raise the elevation above 5444’ and create 
a usable recreational area in the same location with 
a similar amount of  usable area that currently exists.  
Existing beach volleyball and horseshoe pits would 
be rebuilt.  Furniture can be stored and relocated to 
the future area.

The resulting relocation concept is illustrated in Map 3.2.



Map 3.2. Massey Draw Day Use Area Modification Plan
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Swim Beach Area

Impacts in the Swim Beach Area are the most substantial 
of  all facilities located along the shoreline. The entire Swim 
Beach site and associated parking area would be inundated 
and a number of  other facilities would also be affected.  The 
relocation concept is described below and is illustrated in 
Map 3.3. 

Section 3.3A. illustrates some the challenge in designing a 
new Swim Beach with facilities above the 5444’ elevation.  
As the gradient of  the beach decreases, the distance between 
the water edge and on shore facilities such as the parking 
area increases during low water conditions.  For example, 
at a low gradient slope, the water becomes approximately 
1200-ft from the parking area when the reservoir reaches a 
water surface elevation of  5426’.  Conversely, if  the beach 
slope is graded to a steeper 5% slope, this distance drops to a 
distance less than 400-ft.  

Although there is no universally accepted rule of  thumb on 
how far park visitors will be willing to walk in order to reach 
the water edge, it clearly becomes more inconvenient to walk 
an increased distance with beach gear and other equipment.  
Given a goal of  replacing affected facilities and use areas 
“in-kind”, the relocation plan is based on maintaining cur-
rent walking distances at the swim beach. This could result 
in higher development costs and potentially higher annual 
maintenance costs for sand replacement, etc.  However, it 
would result in a recreation experience similar to current 
conditions and eliminate the need for implementing low 
water management strategies, such as providing temporary 
restrooms and temporary parking areas below the high water 
line.  The costs shown in Chapter 4 and Appendix 1 are 
based on this type of  design, one that grades the beach area 
to minimize the distance between shore facilities and the 
water edge at low water conditions.  

In addition to impacts to recreation facilities, a portion of  
the entrance road would need to be realigned and a major 
segment of  the main park road would have to be located 
further inland.  Realignment of  the main park road would 
also require a new bridge crossing of  Deer Creek.  The new 
roadway alignments specific to the Swim Beach area are 
shown in Map 3.3 and discussed in more detail in Appendix 
2.  Roadway design criteria are presented later in this chapter. 
All utilities servicing this area would need to be relocated.  

Swim Beach
Swim beach area is completely inundated at 5444’.•	
The facility would be relocated to the south west of  •	
the current facility.  A swim beach area of  similar 
quality to that which presently exists could be 
developed at this location.
In order to construct a beach, the existing facility •	
will need to be demolished and excavated.  Sand will 
need to be saved and also imported to create the 
new beach environment.  The excavated material will 
assist in filling low areas that would be inundated 
at 5444’ to ensure these areas are usable at this 
proposed elevation.
The current buildings, lawn area, and recreational •	
facilities would be rebuilt in the new location.
The proposed location would require the Chatfield •	
interior road to be relocated.  This road would be 
elevated to ensure operations at 5444’ and, in the 
case of  a flood event, higher.

Eagle Cove
The existing gravel parking lot and portable •	
restroom are inundated at 5444’.
The gravel parking lot will be redeveloped within the •	
same general area at an elevation above 5444’.
The use of  additional fill should be minimized in •	
this area due to existing grades above 5444’.

Deer Creek
Much of  the Deer Creek area, or approximately •	
50%, is inundated at 5444’.
All existing facilities will be redeveloped within the •	
same general area and elevation above 5444’ through 
the use of  fill.

Jamison Day Use Area
The entire area is relocated south of  current •	
location.  Parking and restroom facility will require 
replacement.  Furniture can be relocated to the new 
location.

Section 3.3A.



Map 3.3.1. Swim Beach Area Modification Plan
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Map 3.3.2. Swim Beach Area Modification Plan
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Map 3.3.3. Swim Beach Area Modification Plan
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Catfish Flats and Fox Run Group 
Picnic Areas

The majority of  existing entrance roads, parking, shelters, 
restrooms, and utilities would be inundated at 5444’.  New 
parking facilities would be developed closer to each of  the 
group use areas, thereby enhancing access to these areas.  
These areas, which currently don’t directly relate to the 
water, would have an improved setting, with each situated 
on an elevated site overlooking the reservoir.  As noted on 
Map 3.4, the coves adjacent to the group use areas would be 
excavated, providing fill needed at other locations, but these 
excavations would also help to hold water during lower water 
conditions.  

Catfish Flats Day Use Area
Parking lot, restroom and picnic shelters will be •	
inundated at 5444’. 
Due to the level of  inundation, the picnic shelters •	
will be located closer to the new parking lot. 
The new restroom will be in proximity to the •	
shelters, and recreational facilities.  

Fox Run Day Use Area
Existing parking and picnic facilities are not •	
inundated at the 5444; trails in the area are also 
above 5444’. 
Entrance to the parking lot will need to be •	
reconstructed due to the new location of  the main 
park road.  



Map 3.4. Catfish Flats and Fox Run Group Picnic Areas Modification Plan
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Kingfisher/Gravel Ponds/Platte 
River Trailhead Areas

A long section of  the main park road would need to be 
raised and a new bridge constructed across the South Platte 
River.   The bridge would remain in the same general loca-
tion and would be designed to provide for pedestrian use. As 
discussed below, the reconstructed road would be located on 
a dike constructed to protect the gravel pond.

The concept for redeveloping this area is shown on Map 3.5.

Kingfisher Day Use Area
Kingfisher area is entirely inundated at 5444’.•	
A new parking area would be developed along the •	
shoreline at a site west of  its current location.  The 
area would include a portable restroom and similar 
facilities to those that exist at the current site.  
Existing trail connections would be redeveloped •	
above the high waterline to provide recreational 
opportunities.
Borrow area configuration done to enhance the •	
fishing opportunities and recreation experience.

Gravel Ponds
A new parking lot will be developed west of  the •	
existing site and located above the 5444’ elevation.
Roads for emergency access only will be developed •	
on the berms to the east and south of  the gravel 
pond.  
The new permeable dike will be built to an elevation •	
of  5457’ based on the current bridge elevation 
above current high water level.
Refer to Appendix 3 for more detailed specifics on •	
the dike and the options considered.  

Platte River Trailhead
The restroom, parking lot, and trailhead are not •	
affected by a water elevation of  5444’.  
The most significant impact to this facility is the •	
inundation of  the existing trails that lead to the 
Platte River.  New concrete trails would be built to 
replace these trails.
ADA pier accessibility.•	
Grading of  the new road in the area will have a •	
minimal impact on existing facilities.  



Map 3.5. Kingfisher/Gravel Ponds/Platte River Trailhead Areas Modification Plan
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Marina Area

There is significantly higher topography in the Marina area, 
which somewhat limits impacts to shoreline facilities.  The 
relocation concept for this area is shown in Map 3.6.

Marina Point/South Ramp/Riverside Marina
Marina Point facilities are significantly impacted at •	
the proposed water elevation.  The parking area, 
group day use area, volleyball, and horseshoe pits are 
all inundated.  
Significant earthwork in the form of  earth fill needs •	
to be accomplished to ensure future use in this 
area.  The current facilities would be located on an 
elevated surface.  This fill placement would include 
construction of  new breakwaters similar to those 
that currently exist that would function at water 
elevation 5444’.
The accessible fishing pier would be replaced in a •	
similar location.

The following issues related to the marina operation were 
identified:

The need to maintain the current anchoring scheme •	
for the marina so the facility does not have to 
be routinely moved in and out during lake level 
fluctuations.
The existing breakwater does not have winches •	
and cannot be adjusted sufficiently to allow for the 
increased lake fluctuation levels.
At the marina, the reservoir floor would be •	
excavated down to 5412’ to enable it to operate at 
extreme low water levels.  This excavated material 
can be used to raise the breakwater elevations and 
provide fill for other locations.  The marina would 
operate close to the existing location. 
The interface from the reservoir to the shore at •	
the marina would be a rip rap embankment at 2:1 
gradient.  Due to the possibility of  increased water 
level fluctuations, a sea wall was ruled out as an 
alternative due to the height it would need to be to 
function effectively.  With a top of  wall elevation 
of  5447’ (3’ freeboard), and a possible low water 
elevation of  5417’, the 29-ft high visible structure 
was deemed too expensive and visually negative 
to be a reasonable option.  This design would also 
cause access problems to the marina.
The marina would be built on a flotation system •	
designed to accommodate rise in water level that is 
above 5444’ elevation.   

The parking areas, day use shelters, group use area •	
and recreational areas associated with the South 
Ramp would also be inundated at 5444’.  These 
areas would be rebuilt on fill areas in the same 
general location where they currently exist.
Trails and walkways in the inundated area would be •	
rebuilt.
There is a distinct possibility that construction •	
activities in the marina vicinity will result in a 
loss of  revenue to the marina operator and state 
park.  The window when construction could occur 
without significantly affecting marina operations is 
relatively short, extending from November through 
March.  This is likely not enough time to complete 
the required reconstruction, particularly if  adverse 
weather conditions are encountered.  Potential 
economic effects resulting from this disruption are 
discussed in Chapter 4.  

To maintain the existing anchoring scheme and allow the ma-
rina owner to maintain the historic levels of  maintenance ef-
fort and cost related to the anchoring, new anchors will need 
to be constructed and installed and all existing winches will 
need to be replaced.  When the average fluctuation of  the 
lake is increased, the location of  the existing anchors would 
not provide sufficient scope.  The cost of  moving existing 
anchors was evaluated, but proved to be more expensive 
than providing new anchors in the correct location.

These costs (rounded) are shown in Appendix 4, Attach-
ment A.  Appendix 4, Attachment B shows the scope ratio 
detail; Appendix 4, Attachment C shows the anchor weight 
calculations; and Appendix 4, Attachment D shows the cost 
comparison of  moving vs. replacing the existing anchors.

To allow the existing breakwater to be adjusted for the higher 
lake fluctuation levels, four flotation platforms with winches 
will be attached to the ends of  the breakwater sections and 
new anchors placed. 
 
Roxborough Day Use Area

This small yet popular day use area is entirely •	
inundated at water elevation 5444’.  It would be 
relocated to a new location close to it’s existing 
one.  Easy access to the shoreline, which it currently 
enjoys, would remain as the draw for this area.



Map 3.6.1. Marina Area Modification Plan
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Plum Creek Area

Plum Creek Day Use Area is entirely inundated at •	
the proposed water elevation.
The area would be relocated to the southern edge •	
of  the reservoir.  The recreational facilities would be 
replaced at this location and a new restroom would 
be built.
The Plum Creek trailhead would be relocated to this •	
area and inundated trail segments replaced.  A new 
trail bridge would be built to span Plum Creek. 
The existing sanitary sewer line will need to be •	
relocated as it is below the 5444’.  

The relocation concept for this area is shown in Map 3.7.



Map 3.7. Plum Creek Area Modification Plan
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Chapter 4. Economics

This chapter presents the costs associated with redevelop-
ment of  facilities affected by an increased water level.  It in-
cludes a summary table showing overall costs.  More detailed 
set of  tables that itemize costs on an area-by-area basis are 
presented in Appendix 1.  

In addition to development costs, it is likely that there would 
be some disruption to park visitation during the period 
when new recreation facilities are being constructed (refer to 
Appendix 7) and a corresponding diminishment of  revenue 
derived from park visitation.  Based on implementation of  
the recreation relocation plan and reservoir operations simi-
lar to those described in Chapter 2, a socio-economic study 
is  being conducted in conjunction with this report in order 
to determine the overall effects of  raising the water level to 
5444’ elevation.   

Other Costs

Chatfield Reservoir generates a substantial amount of  
revenue to Colorado State Parks, its concessions, and to the 
surrounding area.  Some of  this information is summarized 
in Table 4.1. on the following page. In 2003, revenue from 
fees alone was nearly $1.5 million.  It is estimated that an ad-
ditional $9.5 million was spent within the park on purchases, 
equipment rental, marina fees, and other items.   Obviously, 
closure of  the park or other interruptions to visitation during 
the construction of  facilities included within the recreation 
relocation plan would have a significant economic impact.  
The magnitude of  this impact will depend on construc-
tion timing, how it is phased, and other considerations that 
can’t be defined with precision at this point in time.  This 
underscores the need for development of  an agreement 
between State Parks and reallocation project participants that 
accounts for potential revenue losses once a construction 
program has been defined.  

Some important considerations are noted below:
The most economical construction program is •	
one that provides for a continuous construction 
period, rather than a phased program that extends 
construction over an extended period of  time.  An 
extended period would increase the costs estimated 
for completion of  the recreation relocation plan.  
Again, the ability to implement a continuous 
program will depend on the timing of  funding 
availability and other factors that can’t be predicted 
at this time.
A continuous construction program could •	
reasonably complete the required work in 12-18 
months.  Some work could be completed on a 
year-round basis without disrupting recreational 
uses, while other construction should take place 
during the winter months or other periods when 
park visitation is low.  For example, construction of  
new facilities at the North Boat Ramp and Marina 
areas will require closing these facilities during the 
construction period.  For this reason, work on these 
facilities should be scheduled during the winter 
months.  Conversely, some replacement facility sites, 
such as the swim beach, are located at a distance 
from the existing facilities.  For this reason, the 
existing area could remain in use while the new area 
is being constructed.  

For the reasons stated above, it will be necessary to estimate 
revenue loss at the time an actual construction program has 
been defined and to base payments for this loss on any actual 
revenue losses that are experienced rather than a potentially 
optimistic assumption on the level of  disruption that will oc-
cur to park visitation. 
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Marina operations, in particular, are likely to experience some 
disruptions during the reconstruction period.  Until a fi nal 
design is completed and other contract details worked out, it 
is diffi cult to identify a precise construction schedule.  There-
fore, the reallocation agreement should provide for reim-
bursement to the park and to the marina operator for any 
revenue loss resulting from a disruption to normal opera-
tions.  The actual amount of  revenue loss would depend on 
when the disruption occurred and its duration.  

Although some concern has been expressed about the po-
tential for a multi-year revenue reduction if  all or a part of  
the use season is lost, recent experience at Horsetooth Res-
ervoir suggests this would not be the case.  Reconstruction 
of  facilities at Horsetooth Reservoir, which was completed 

in early fall of  2003, required maintaining low water levels 
for several years and reduced opportunities for boating and 
other uses.  Both the park operator (Larimer County) and the 
private concession that operates the marina experienced a 
reduction in revenue during the construction period.  These 
revenues were reimbursed by the Bureau of  Reclamation 
as part of  the reallocation agreement.  However, once the 
reservoir resumed normal operations, park visitation quickly 
returned to normal.  According to Larimer County Parks, the 
marina operator had a waiting list for slips prior to the con-
struction effort and maintained a waiting list throughout that 
period.  A rapid return to normal operations upon comple-
tion of  construction is the most probable case at Chatfi eld 
State Park as well.      

Table 4.1. Chatfi eld State Park Economic Impacts

Year

Receipts 
Collected in the 
Park from Park 

Fees
Number of  

Visitors 
Number of  

Vehicles

Expenditures per 
Vehicle Inside 

Park

Expenditures per 
Vehicle within 
50-Mile Radius 

of  Park

Total Park 
Income 

Generated per 
Year from 
All Sources

1984 457,489

1985 499,942

1986 538,596

1987 672,957

1988 675,124

1989 701,552

1990 533,303

1991 754,780

1992 714,120

1993 725,143

1994 781,747

1995 677,261

1996 850,032

1997 937,113

1998 1,037,278 1,329,689 511,419 $8,054,849 $19,485,063 $28,577,190

1999 1,022,284 1,096,203 421,616 $6,640,452 $16,063,569 $23,726,305

2000 1,180,506 1,187,947 456,903 $7,196,222 $17,408,004 $25,784,732

2001 1,237,922 1,373,600 528,308 $8,320,851 $20,128,534 $29,687,307

2002 1,333,170 1,448,895 557,267 $8,776,955 $21,231,782 $31,341,997

2003 1,464,447 1,566,580 602,531 $9,489,863 $22,956,431 $33,910,741

2004 1,378,338 1,496,264

2005 1,534,028 1,582,811

2006 1,701,080 1,476,930

2007 2,010,592 1,505,500

2008 2,072,051 1,675,197
Source:  Chatfi eld State Park Manager’s Report and Recreation Market Assessment Study
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Cost Estimates

The Recreation Relocation Cost estimate is an opinion of  
probable costs for the construction and design of  the plan 
elements and areas as shown on the Concept Plans dated 
January 2009.  The following is a detailed description of  
the cost estimate and the assumptions utilized during cost 
estimation:

The estimate is a Class C estimate due to the 1.	
conceptual level of  planning and design that is in 
support of  this estimate.  At the preliminary stages 
of  planning and design, it is very difficult to deter-
mine the complete scope of  the project in detail; 
programming of  the project is an approximation 
and is based on project meetings, existing site inven-
tory and conditions, discussions and the designers 
and cost estimators professional experience.  The 
cost estimate should be used for budgeting purposes 
only.  
The conceptual plans and the cost estimate depict 2.	
in-kind replacement of  facilities.  
The cost estimate is organized into the major site 3.	
areas as shown on the concept plans.  The individual 
items outlined in the cost estimate are not all shown 
on the concept plans; they are typical elements 
found in this type of  project, as well as existing site 
elements inventoried at each site area. 
The unit quantities are both take-offs of  existing 4.	
features from the concept plans as well as assump-
tions based on similar project experience.  The 
assumptions are noted in the notes column of  the 
cost estimate.  
The unit costs are based on current cost estimate 5.	
data collected from similar types of  projects bid 
in the past few years as well as published cost data 
information for some project elements.  The unit 
costs are, in our opinion, average construction costs 
for this type and quantity of  project, based in 2008.  
The cost estimate does not include an escalation 
factor for development in the future. Escalation var-
ies depending on current economic conditions and 
could vary between 3-6% per year from the date of  
the estimate to the start of  construction. 
The cost estimate does not include overall project 6.	
development or overhead costs that may be accrued 
if  the project is developed in multiple phases. 

The following contingencies are utilized in the cost 7.	
estimate:

Contractors General Conditions.  This is a per-a.	
centage of  total construction costs and includes 
the contractor’s costs that are defined in the 
Division One of  the Project specifications and 
are not generally included in the unit costs.  The 
unit costs included in the estimate do include 
some Division One items including profit and 
overhead.  General conditions include: Admin-
istrative Requirements (Permits, Bonds, Insur-
ance, Scheduling, Submittals); Quality Require-
ments (Testing, Sampling); Temporary Facilities 
(Utilities, Trailers, Scaffolding, Tarpaulins, Barri-
cades, Fences, Signs); Equipment Rental; Clean-
ing; and Commissioning (As-Builts, Punchlists, 
Training O&M Manuals). The percentage for 
General Conditions can range from 4 to 20%, 
depending on the size, location, complexity and 
other variables of  the project and estimate.  The 
percentage utilized in the Concept Plan Cost 
Estimate falls in the middle of  this range.
Contractor’s Overhead and Profit. This is shown b.	
as a percentage of  construction costs for the 
contractors business costs which include: Fixed 
Overhead Costs (Federal and state costs, social 
security tax, risk insurance, etc.) and Variable 
Overhead Costs (workers compensation, retire-
ment programs, main office overhead). Profit is 
variable and depends on the scale of  the project 
and schedule. Profit can include both the gen-
eral contractors and the subcontractors. 
Federal Wage Rate Factor (Davis Bacon Wage c.	
rates). This is shown as a percentage of  con-
struction costs to cover the cost differences 
between standard wage rates and Davis Ba-
con wage rate schedules required on Federally 
funded projects. This is markup on wage rates 
only using the assumption that labor is generally 
40% of  a project costs. This factor is applied to 
that portion of  the costs.
Concept Level Design Contingency. This is a d.	
percentage of  total construction costs and is in-
cluded to cover the many details of  the project 
that are not yet planned, designed, or known at 
this time. The plans are conceptual at this time; 
the cost estimate includes many assumptions 
and professional opinions.  Design contingen-
cies for a Class C estimate usually range from 15 
to 30%. 
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The cost estimate reflects a percentage allowance for 8.	
design services, which includes: 

Design Allowance. This is an allowance for the a.	
anticipated phases of  design that will be re-
quired for this project.  The allowance includes 
the following design phases:

Pre-Design. This phase of  design takes the i.	
project through the master plan and may 
include: project programming, design data 
collection, development of  alternatives, 
value analysis of  alternatives, pre-design 
summary document, design development 
and Class B cost estimate.
Special (Supplementary) Services. This can ii.	
include: funding for archeology, construc-
tability review, value analysis, final cost 
estimating, geotechnical surveys, historic 
structure reports, hazardous materials stud-
ies, visual simulation, visitor experience 
planning, geographic information system, 
graphics, topographical surveys, public 
meetings, etc.
Final Design. This is the final phase of  iii.	
Design, completing the design development 
started in pre-design through the comple-
tion of  approved construction documents 
for bid negotiations. 

Construction Phase Services.  This is a percent-b.	
age of  total construction costs, including Design 
Contingencies and General Conditions, and may 
include construction support services competed 
and/or contracted by the Owner, such as con-
struction management, construction administra-
tion, materials and construction testing, survey-
ing, compliance and monitoring services, etc. 
Owners Construction Phase Contingency. This c.	
is a percentage of  total construction costs, 
including Design Contingencies and Gen-
eral Conditions, and is an allowance to cover 
potential changes to the final construction cost 
from unforeseen conditions, change orders and 
design changes. 

Compliance and/or relocation costs are not in-9.	
cluded.
Tree removal costs are not included.10.	
The costs included for utilities are assumptions only, 11.	
as detailed utility plans were not available.
Grading costs assume excavation and embankment 12.	
of  material will be from the project site.  Prices for 
hauling and excavation from outside of  the project 
site are included as a separate line item in the cost 
estimate.
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Appendix 1. Cost Estimate Details

CHATFIELD RESERVOIR RECREATION MODIFICATIONPLAN EDAW, Inc.
CONCEPT PLAN COST ESTIMATE November 10, 2009

PLAN AREA TOTAL COST
North Ramp $636,228
Massey Draw $357,851
Eagle Cove $222,432
Deer Creek Day Use & Balloon Launch Area $779,343
Swim Beach $5,109,500
Jamison $999,890
Catfish Flats $902,609
Fox Run $160,574
Kingfisher Area $154,280
Gravel Ponds Area $113,640
Platte River $58,575
Marina Point $1,292,796
South Ramp Including Marina $4,730,557
Roxborough Cove $213,949
Plum Creek $249,943
Roads and Bridges $6,570,963
Modification Plan Subtotal $22,553,130

Cost Estimate Allowances
Contractors General Conditions 12% $2,706,376
Contractors Overhead and Profit 7% $1,578,719
Federal Wage Rate Factor (6 % of 40% of subtotal) 6% $541,275
Concept Design Contingency 25% $5,638,282
Grand Total Allowances $10,464,652
Modification Plan Total $33,017,782

Design Services Allowance
18% $5,943,201

Construction Phase Services 8% $2,641,423
Owners Construction Phase Contingency 5% $1,650,889
Grand Total Design Services Allowances $10,235,512
Modification Plan Grand Total $43,253,294

Design Allowance (Pre-Design, Special Services 
[Survey, Testing, etc.], Final Design)

Page 1 of 1
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NORTH RAMP

DEMOLITION
Clear and Grub AC 3 $3,000.00 $9,000 Strip site and remove grasses, shrubs and trees
Remove Existing Asphalt Trail SF 8,592 $1.00 $8,592 Asphalt trail to picnic shelters
Remove Existing Concrete trails SF 0 $1.00 $0
Remove Existing Asphalt Pavement SF 60,345 $1.00 $60,345 Rotomill, stockpile and reuse as base course
Remove Existing Traffic Signs Allow 1 $1,500.00 $1,500 Store and reinstall at future locations
Remove Existing Shade Structure EA 4 $5,000.00 $20,000
Remove and relocate Information Kiosk Signage EA 2 $1,500.00 $3,000
Remove & Relocate Existing Light Poles EA 2 $3,500.00 $7,000

CATEGORY SUBTOTAL $109,437

EARTHWORK
Bulk Embankment CY 5,592 $2.00 $11,184
Excavation CY 5,592 $2.00 $11,184 Includes excavation and short haul distance
Hauling CY 1,617 $4.00 $6,468 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $12,000.00 $12,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 2,868 $3.00 $8,604 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 279,870 $0.05 $13,994 Assumes 120% of all paved and landscape areas

CATEGORY SUBTOTAL $63,434

ROADS AND PARKING
Asphalt TON 2,250 $60.00 $135,000 Includes new asphalt for regraded area; 6" depth
Striping ALLOW 1 $5,000.00 $5,000
Curb and gutter LF 3,700 $10.00 $37,000

CATEGORY SUBTOTAL $177,000

BOAT RAMPS

Concrete SF 16,000 $8.00 $128,000
Includes all launch lanes (2), plus extension for 
operations at 5417.  6-inch with stamped groove 
surface on ramp

Rip Rap Erosion Protection Allow 1 $16,000.00 $16,000 At Boat ramp
Docks Item 4 $1,200.00 $4,800 Assume reuse of docks. Salvage, store &relocate.

CATEGORY SUBTOTAL $148,800

ARCHITECTURE
New Shade Structures SF 640 $115.00 $73,600 4 shelters @ 160 SF each

CATEGORY SUBTOTAL $73,600

TRAILS
Concrete Trails SF 4,500 $4.00 $18,000 Assumes 8' wide path
Asphalt Trail SF 0 $2.50 $0 Assumes 8' wide path

CATEGORY SUBTOTAL $18,000

FURNISHINGS

Picnic Tables EA 0 $200.00 $0 Store and relocate picnic tables under relocated 
shelters

Benches Item 0 $100.00 $0 not affected
Water fountain Item 0 $4,000.00 $0 2 attached per restroom building - Not affected
Dumpsters Item 0 $795.00 $0 Store and reinstall at future locations
Trash Receptacles Item 0 $50.00 $0 Store and reinstall at future locations
Bollards Item 0 $160.00 $0 gate posts at launch ramps - store and relocate in 

existing location
Grills Item 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $0

UTILITIES

Water Line LF 400 $10.00 $4,000 1" diameter water distribution line.  Assumed length 
for relocated hydrants

Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,700.00 $0
Water Hydrants EA 0 $4,000.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

Lift Station Item 0 $15,900.00 $0 not affected
Storm Water Inlets EA 0 $3,710.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,600.00 $0 Storm Water inlet for oil separation includes new 

piping and trenching
Storm Water Pipe LF 0 $35.00 $0 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $4,000

ELECTRICAL and TELECOMMUNICATIONS

Electric Distribution Line LF 200 $16.00 $3,200 Underground electric distribution in conduit. Allow for 
lighting and misc. electric.

Telephone Line EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers Item 0 $0.00 $0 75 KVA
Light poles Item 2 $1,000.00 $2,000

CATEGORY SUBTOTAL $5,200

LANDSCAPE
Seeding Dryland Grasses SF 154,880 $0.10 $15,488 Drilled seeding disturbed areas.
Straw Mulch SF 154,880 $0.05 $7,744 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 15 $375.00 $5,625 Allowance. 2.5 " Caliper
Evergreen Trees EA 4 $350.00 $1,400 Allowance. 8' Average Height
Shrubs EA 30 $25.00 $750 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $31,007

IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 50 $75.00 $3,750 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $5,750

GRAND TOTAL (Refer to Summary for Estimate Markups) $636,228

	 Recreation Facilities Modification Plan
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MASSEY DRAW

DEMOLITION
Clear and Grub AC 2 $3,000.00 $6,000 Strip site and remove grasses, shrubs and trees
Remove Existing Asphalt Trail SF 0 $1.00 $0 Asphalt trail to picnic shelters
Remove Existing Asphalt Pavement SF 26,098 $1.00 $26,098
Remove horse shoe boards and store EA 4 $208.00 $832
Remove volleyball court posts and store EA 2 $208.00 $416

CATEGORY SUBTOTAL $33,346

EARTHWORK
Bulk Embankment CY 2,230 $2.00 $4,460
Excavation CY 2,230 $2.00 $4,460 Includes excavation and short haul distances
Hauling CY 1,617 $4.00 $6,468 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 2,269 $3.00 $6,807 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 93,680 $0.05 $4,684 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $32,879

PARKING AREA
Asphalt TON 975 $60.00 $58,500 Includes new asphalt for regraded area; 6" depth
Wheel Stops Item 34 $20.00 $680

CATEGORY SUBTOTAL $59,180

TRAILS
Concrete Trails SF 0 $3.50 $0
Asphalt Trail SF 3,180 $2.00 $6,360 Assumes 6' wide path

CATEGORY SUBTOTAL $6,360

ARCHITECTURE
Restroom Building SF 250 $125.00 $31,250 Relocate storage tanks and building above 5444'

CATEGORY SUBTOTAL $31,250

FURNITURE
Picnic Tables Item 8 $200.00 $1,600 Remove, store and relocate tables
Benches Item 2 $100.00 $200 Remove, store and relocate 2 timber benches
Dumpsters Item 0 $750.00 $0 not affected
Trash Receptacles Item 3 $50.00 $150 Remove, store and relocate.
Grills Item 0 $75.00 $0 not affected
Regulatory Signs Item 0 $200.00 $0 not affected
Fencing LF 0 $15.00 $0 not affected

CATEGORY SUBTOTAL $1,950

RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Item 2 $2,500.00 $5,000

CATEGORY SUBTOTAL $15,000

LANDSCAPE
Seeding Dryland Grasses SF 122,572 $0.10 $12,257 Allowance - 9 acres day use area. Drilled seeding 
Straw Mulch SF 122,572 $0.05 $6,129 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 200 $375.00 $75,000 Allowance. 2.5 " Caliper
Evergreen Trees EA 100 $350.00 $35,000 Allowance. 8' Average Height
Shrubs EA 250 $25.00 $6,250 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $134,636

IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 550 $75.00 $41,250 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $43,250

GRAND TOTAL (Refer to Summary for Estimate Markups) $357,851

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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EAGLE COVE

DEMOLITION
Clear and Grub AC 4 $2,500.00 $10,000 Strip site and remove grasses and shrubs
Remove Existing Asphalt Trail SF 11,792 $1.00 $11,792 Park asphalt trail
Remove and relocate post and cable barrier LF 84 $10.00 $840
Remove and relocate dumpster EA 1 $100.00 $100

CATEGORY SUBTOTAL $22,732

EARTHWORK
Bulk Embankment CY 850 $2.00 $1,700
Excavation and Hauling CY 850 $2.00 $1,700 Includes excavation and short haul distance
Hauling CY 0 $4.00 $0 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 1,014 $3.00 $3,042 Assumes 6" depth removal at surfaced areas, stockpile, 

and spread all new landscape areas
Fine Grading SF 54,802 $0.05 $2,740 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $15,182

PARKING AREA AND TRAILS
Asphalt Trail SF 11,084 $2.00 $22,168 Assumes 6' wide path
Wheel Stops ITEM 29 $20.00 $580 Relocated 6"x8"x8' CCA timber
Gravel SF 21,100 $0.75 $15,825 Assume 8" depth base course = 40 SF/CY 

CATEGORY SUBTOTAL $38,573

ARCHITECTURE
Portable restroom ITEM 1 $750.00 $750 Relocation to new location

CATEGORY SUBTOTAL $750

FURNITURE
Dumpsters ITEM 0 $750.00 $0 Cost accounted for in demolition division
Trash Receptacles ITEM 1 $50.00 $50 Remove and relocate.
Regulatory Signs EA 2 $200.00 $400 Traffic signs, warning signs, direction signs etc
Fencing LF 84 $35.00 $2,940

CATEGORY SUBTOTAL $3,390

UTILITIES
Sanitary Sewer Lateral Line LF 1,800 $20.00 $36,000 4" diameter sewer lateral, northwest of the area

$36,000

LANDSCAPE
Seeding Dryland Grasses SF 33,700 $0.10 $3,370 Drilled seeding
Straw Mulch SF 33,700 $0.05 $1,685 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 150 $375.00 $56,250 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 8' Average Height
Shrubs EA 100 $25.00 $2,500 5 Gallon Shrubs

CATEGORY SUBTOTAL $81,305

IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 300 $75.00 $22,500 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $24,500

GRAND TOTAL (Refer to Summary for Estimate Markups) $222,432

TOTAL COST NOTESITEM UNIT UNIT QTY
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DEER CREEK DAY USE & BALLOON LAUNCH AREA

DEMOLITION
Clear and Grub AC 17 $2,500.00 $42,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 17,720 $1.00 $17,720
Remove Existing Asphalt Pavement SF 34,732 $1.00 $34,732
Remove Gravel Balloon Staging Road SF 20,706 $0.20 $4,141
Remove & Store Deer Creek footbridge Allow 1 $5,200.00 $5,200
Remove Existing Traffic Signs Allow 1 $1,040.00 $1,040 Store and reinstall at future locations
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove and relocate Information Kiosk Signage EA 1 $1,000.00 $1,000
Remove and relocate wheel stops EA 54 $10.00 $540 Remove, store and relocate
Remove and relocate Balloon Garden, sign & 
retaining wall Allow 1 $31,200.00 $31,200 Remove and transplant to new Balloon Launch location

Remove and relocate Wind Sock EA 1 $520.00 $520
CATEGORY SUBTOTAL $143,593

EARTHWORK
Bulk Embankment CY 13,750 $2.00 $27,500
Excavation CY 13,750 $2.00 $27,500 Includes excavation and short haul distance
Hauling CY 0 $4.00 $0 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 6,988 $3.00 $20,964 Assumes 6" depth removal at surfaced areas, stockpile, 

and spread all new landscape areas
Fine Grading SF 377,344 $0.05 $19,622 Assumes all paved and landscape areas + 20%

CATEGORY SUBTOTAL $101,586

ROADS AND PARKING
Asphalt TON 1,200 $60.00 $72,000
Striping Allow 1 $1,000.00 $1,000

CATEGORY SUBTOTAL $73,000

TRAILS
Asphalt Trail SF 0 $2.00 $0 Assumes 6' wide path
Concrete Trails SF 16,048 $4.00 $64,192 Assumes 8' wide path

CATEGORY SUBTOTAL $64,192

STRUCTURES
Restroom Building SF 650 $225.00 $146,250 new restroom - four fixtures total
Information kiosk EA 0 $1,500.00 $0 Cost to relocate accounted for in demolition division

CATEGORY SUBTOTAL $146,250

FURNISHINGS
Picnic Tables EA 8 $200.00 $1,600 Store and relocate picnic tables at future locations
Benches Item 1 $100.00 $100 Store and relocate
Water fountain Item 1 $520.00 $520 Provide replacement service at restroom
Dumpsters Item 1 $750.00 $750 Store and reinstall at future location
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 8 $75.00 $600 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $3,620

UTILITIES
Water Line LF 500 $10.00 $5,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 500 $20.00 $10,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants EA 2 $1,560.00 $3,120 Frost Free Hydrant Includes connection to local piping 

and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 2 $3,640.00 $7,280 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 1 $10,400.00 $10,400 Storm Water inlet for oil separation includes new piping 

and trenching
Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $55,560

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $16.00 $8,000 Underground electric distribution in conduit
Telephone Line EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers Item 0 $0.00 $0 75 KVA
Light poles Item 0 $0.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $8,000

LANDSCAPE
Seeding Dryland Grasses SF 669,500 $0.10 $69,628 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 669,500 $0.05 $34,814 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 100 $375.00 $37,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 Allowance. 8' Average Height
Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $162,042

IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 250 $78.00 $19,500 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $21,500

GRAND TOTAL (Refer to Summary for Estimate Markups) $779,343
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SWIM BEACH

DEMOLITION
Clear and Grub AC 25 $2,500.00 $62,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 21,096 $1.00 $21,096
Remove Existing Asphalt Pavement SF 221,640 $1.00 $221,640
Remove Existing Turf SF 50,000 $0.10 $5,000
Remove Existing Traffic Signs Allow 1 $2,000.00 $2,000 Store and reinstall at future locations
Remove and Relocate Information Kiosks EA 2 $1,000.00 $2,000
Demolish Existing Buildings Allow 3 $20,000.00 $60,000
Remove and relocate wheel stops EA 310 $20.00 $6,200 Remove, store and relocate
Remove and store Chain Mesh Fence LF 929 $5.00 $4,645
Remove and relocate post and rail fence LF 44 $20.00 $880

CATEGORY SUBTOTAL $385,961

EARTHWORK
Bulk Embankment CY 331,830 $2.00 $663,660
Excavation CY 331,830 $2.00 $663,660 Includes excavation and short haul distance
Hauling CY 285,658 $4.00 $1,142,632 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $12,000.00 $12,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 13,243 $3.00 $39,729 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 943,188 $0.05 $47,159 Assumes all paved and landscape areas + 20%

CATEGORY SUBTOTAL $2,568,840

ROADS AND PARKING
Asphalt TON 6,000 $60.00 $360,000
Striping Allow 2 $5,000.00 $10,000

CATEGORY SUBTOTAL $370,000

TRAILS
Concrete Trails SF 21,760 $4.00 $87,040 Assumes 8' wide path

CATEGORY SUBTOTAL $87,040

STRUCTURES
Shower/Restroom Building SF 1,600 $250.00 $400,000
Concession Building SF 650 $250.00 $162,500
First Aid Station SF 510 $250.00 $127,500
Information kiosk SF 2 $0.00 $0 Cost to relocate accounted for in demolition division
Concrete Plaza SF 15,000 $5.00 $75,000

CATEGORY SUBTOTAL $765,000

FURNISHINGS
Picnic Tables EA 12 $200.00 $2,400 Store and relocate picnic tables at future locations
Benches Item 7 $100.00 $700 Store and relocate benchesat future locations
Water fountain Item 0 $100.00 $0 Part of building cost
Dumpsters Item 4 $750.00 $3,000 Store and reinstall at future locations
Trash Receptacles Item 10 $50.00 $500 Store and reinstall at future locations
Bollards Item 6 $150.00 $900 store and relocate in existing location
Grills Item 8 $75.00 $600 Store and reinstall at future locations
Regulatory Signs Allow 12 $200.00 $2,400
Fencing - Chain Mesh LF 929 $10.00 $9,290
Fencing - Post and Rail LF 44 $0.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $19,790

RECREATIONAL FACILITIES
Beach Sand CY 19,240 $15.00 $288,600 Assumed 3' depth

CATEGORY SUBTOTAL $288,600

UTILITIES
Water Line LF 2,000 $10.00 $20,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 2,000 $20.00 $40,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 4 $3,000.00 $12,000 48" dia. Manhole
Water Hydrants EA 2 $1,500.00 $3,000 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station Item 2 $0.00 $0 not affected
Storm Water Inlets EA 3 $3,500.00 $10,500 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 2 $10,000.00 $20,000 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 1,000 $32.00 $32,000 Storm Water pipe - 12" diameter
Gas Main LF 2,000 $30.00 $60,000

CATEGORY SUBTOTAL $137,500

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

Page 1 of 2
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 2,000 $16.00 $32,000 Underground electric distribution in conduit
Telephone EA 1 $2,800.00 $2,800 Underground telephone wire in conduit
Transformers EA 1 $10,000.00 $10,000 75 KVA
Light poles Item 0 $2,000.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $44,800

LANDSCAPE
Seeding Dryland Grasses SF 708,127 $0.10 $70,813 Allowance. Drilled seeding disturbed areas.
Seeding Irrigated Turf Grasses SF 65,000 $0.15 $9,750 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 708,127 $0.05 $35,406 Crimped over seeded areas
Hydro Mulch SF 330,000 $0.05 $16,500 Spray mulch over seeded areas
Deciduous Trees EA 300 $375.00 $112,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 100 $350.00 $35,000 Allowance. 8' Average Height
Shrubs EA 500 $25.00 $12,500 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $292,469

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller

Spray Irrigation SF 80,000 $1.00 $80,000 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 900 $75.00 $67,500 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $149,500

GRAND TOTAL (Refer to Summary for Estimate Markups) $5,109,500

Page 2 of 2

	 Recreation Facilities Modification Plan
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JAMISON

DEMOLITION
Clear and Grub AC 16 $2,500.00 $40,000 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 16,576 $1.00 $16,576 See Overall Trails Cost Division at end of document
Remove Existing Asphalt Pavement SF 43,431 $1.00 $43,431
Remove Existing Traffic Signs Allow 1 $1,000.00 $1,000 Store and reinstall at future locations
Remove and relocate wheel stops EA 61 $10.00 $610 Remove, store and relocate
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000

CATEGORY SUBTOTAL $106,617

EARTHWORK
Bulk Embankment CY 1,000 $2.00 $2,000 Included in Swim Beach
Excavation CY 1,000 $2.00 $2,000 Includes excavation and short haul distance
Hauling CY 880 $4.00 $3,520 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $5,000.00 $5,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 7,962 $3.00 $23,886 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 483,987 $0.05 $24,199 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $60,605

ROADS AND PARKING
Asphalt TON 1,376 $60.00 $82,560 new parking area and roadway; 6" depth
Striping Allow 1 $1,000.00 $1,000

CATEGORY SUBTOTAL $83,560

TRAILS
Concrete Trails SF 12,528 $3.00 $37,584 Assumes 8' wide trail

CATEGORY SUBTOTAL $37,584

STRUCTURES
Restroom Building SF 1,100 $250.00 $275,000 new restroom - four fixtures total

CATEGORY SUBTOTAL $275,000

FURNISHINGS

Picnic Tables EA 4 $200.00 $800 Store and relocate picnic tables under relocated 
shelters

Benches Item 1 $100.00 $100 Store and relocate at future location
Water fountain Item 2 $0.00 $0 2 attached per restroom building, part of Restroom 

cost.
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 4 $75.00 $300 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $2,000

UTILITIES
Water Line LF 500 $10.00 $5,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 500 $20.00 $10,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 1 $3,500.00 $3,500
Water Hydrants EA 0 $1,500.00 $0 Frost Free Hydrant Includes connection to local piping

and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 Storm Water inlet for oil separation includes new 

piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 500 $30.00 $15,000

CATEGORY SUBTOTAL $18,500

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $16.00 $8,000 Underground electric distribution in conduit
Telephone EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,500.00 $0 75 KVA
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $8,000

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

Chatfield Reservoir 	



January 2010	 A1-11

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

LANDSCAPE
Seeding Dryland Grasses SF 440,157 $0.10 $44,016 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 440,157 $0.05 $22,008 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 500 $375.00 $187,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 200 $350.00 $70,000 Allowance. 8' Average Height
Shrubs EA 300 $25.00 $7,500 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $331,024

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller

Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 1,000 $75.00 $75,000 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $77,000

GRAND TOTAL (Refer to Summary for Estimate Markups) $999,890
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CATFISH FLATS - GROUP AREA 1 & 2

DEMOLITION
Clear and Grub AC 35 $2,500.00 $87,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 15,072 $1.00 $15,072
Remove Existing Asphalt Pavement SF 61,361 $1.00 $61,361
Remove and relocate wheel stops EA 79 $10.00 $790 Remove, store and relocate
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove Existing shelter structures, store, 
demolish walls EA 2 $10,000.00 $20,000

CATEGORY SUBTOTAL $189,723

EARTHWORK
Bulk Embankment CY 7,513 $2.00 $15,026
Excavation CY 7,513 $2.00 $15,026 Includes excavation and short haul distance
Hauling CY 1,000 $4.00 $4,000 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $10,000.00 $10,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 6,476 $3.00 $19,428 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 411,110 $0.05 $20,556 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $84,036

ROADS AND PARKING
Asphalt TON 2,032 $60.00 $121,920
Striping Allow 1 $1,000.00 $1,000
Curb and gutter LF 0 $8.00 $0

CATEGORY SUBTOTAL $122,920

TRAILS
Concrete Trails SF 21,264 $3.00 $63,792

CATEGORY SUBTOTAL $63,792

STRUCTURES
Restroom Building SF 1,100 $250.00 $275,000 new restroom - four fixtures total

Group Picnic Area 1 75 person capacity
Walls FF 135 $35.00 $4,725 135 LF,  56"h
Reinstall Group Shelters EA 1 $7,500.00 $7,500 Dimensions of canopies  approx:18'x21' ea.- 4 
Day Use Shelter Concrete Pad SF 0 $3.50 $0 Assume 1000 S.F. per Shelter
Gravel Pavement SF 3,450 $0.75 $2,588
Picnic Tables Item 10 $100.00 $1,000

p
shelters

Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 
CATEGORY SUBTOTAL $290,913

Group Picnic Area 2 75 person capacity
Walls FF 135 $35.00 $4,725 135 LF, 56" height
Group Shelters EA 1 $7,500.00 $7,500 Dimensions of canopies approx. 18'x21' - 2 canopies
Gravel Pavement SF 3,000 $0.75 $2,250
Picnic Tables Item 10 $100.00 $1,000

p
shelters

Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 
CATEGORY SUBTOTAL $15,575

FURNISHINGS

Picnic Tables EA 5 $200.00 $1,000 Store and relocate picnic tables under relocated 
shelters

Benches Item 1 $100.00 $100 Store and relocate at future location
Water fountain Item 2 $0.00 $0 2 attached per restroom building, part of Restroom 
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 9 $0.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,900

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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January 2010	 A1-13

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

UTILITIES
Water Line LF 1,200 $8.00 $9,600 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 1,200 $20.00 $24,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1,500.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 Storm Water inlet for oil separation includes new 

piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 1,200 $30.00 $36,000

CATEGORY SUBTOTAL $33,600

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 1,200 $16.00 $19,200 Underground electric distribution in conduit
Telephone LF 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 1 $2,500.00 $2,500 75 KVA
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $21,700

LANDSCAPE
Seeding Dryland Grasses SF 238,843 $0.10 $23,884 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 238,843 $0.05 $11,942 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 50 $375.00 $18,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $350.00 $8,750 Allowance. 8' Average Height
Shrubs EA 75 $25.00 $1,875 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $65,201

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller

Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 150 $75.00 $11,250 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $13,250

GRAND TOTAL (Refer to Summary for Estimate Markups) $902,609
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FOX RUN

DEMOLITION
Clear and Grub AC 5 $2,500.00 $12,500 Strip site and remove grasses and shrubs
Remove Gravel parking area SF 0 $0.25 $0
Remove Existing Concrete trails SF 2,664 $1.00 $2,664
Remove Existing shelter structures, store, 
demolish walls Allow 1 $10,000.00 $10,000
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400

CATEGORY SUBTOTAL $26,364

EARTHWORK
Bulk Embankment CY 500 $2.00 $1,000
Excavation CY 500 $2.00 $1,000 Includes excavation and short haul distance
Hauling CY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $5,000.00 $5,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 200 $3.00 $600 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 5,250 $0.05 $263 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $8,263

ROADS AND PARKING
Asphalt TON 0 $60.00 $0
Striping Allow 0 $1,000.00 $0

CATEGORY SUBTOTAL $0

TRAILS
Concrete Trails SF 1,200 $3.00 $3,600

CATEGORY SUBTOTAL $3,600

STRUCTURES
Portable Restrooms EA 1 $750.00 $750 Relocate to future location

Group Picnic Area 75 person capacity
Walls FF 135 $35.00 $4,725 135 LF,  56"h
Reinstall Group Shelters EA 1 $10,000.00 $10,000 Dimensions of canopies  approx:18'x21' ea.- canopies
Gravel Pavement SF 3,450 $0.75 $2,588
Picnic Tables Item 8 $100.00 $800 Store and relocate picnic tables under relocated 

shelters
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 

CATEGORY SUBTOTAL $18,963

FURNISHINGS
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 2 $50.00 $100 Store and reinstall at future locations
Regulatory Signs Allow 5 $200.00 $1,000 Remove and relocate to future location
Fencing LF 716 $10.00 $7,160 Remove and relocate to future location

CATEGORY SUBTOTAL $9,010

RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Item 2 $2,500.00 $5,000

CATEGORY SUBTOTAL $15,000

UTILITIES
Water Line LF 0 $8.00 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer latera
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1,500.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 Storm Water inlet for oil separation includes new 

piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 2,100 $30.00 $63,000

CATEGORY SUBTOTAL $63,000

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $16.00 $0 Underground electric distribution in conduit
Telephone EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,500.00 $0 75 KVA
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $0

LANDSCAPE
Seeding Dryland Grasses SF 5,000 $0.10 $500 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5,000 $0.05 $250 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $375.00 $7,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 5 $350.00 $1,750 Allowance. 8' Average Height
Shrubs EA 25 $25.00 $625 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $10,625

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller

Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 50 $75.00 $3,750 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $5,750

GRAND TOTAL (Refer to Summary for Estimate Markups) $160,574
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KINGFISHER AREA

DEMOLITION
Clear and Grub AC 1 $2,500.00 $2,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 24,000 $1.00 $24,000 Existing 8' wide trail on north side of roadway
Remove Existing Traffic Signs Allow 1 $500.00 $500 Store and reinstall at future locations
Remove & Relocate Post and cable fencing LF 375 $10.00 $3,750
Remove and relocate wheel stops EA 28 $10.00 $280 Remove existing and relocate to future location

CATEGORY SUBTOTAL $31,030

EARTHWORK
Bulk Embankment CY 2,590 $2.00 $5,180
Excavation CY 2,590 $2.00 $5,180 Includes excavation and short haul distance
Hauling CY 5,185 $4.00 $20,740 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $2,500.00 $2,500 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 1,100 $3.00 $3,300 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 60,000 $0.05 $3,000 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $39,900

ROADS AND PARKING
Gravel SF 60,000 $0.75 $45,000

CATEGORY SUBTOTAL $45,000

FURNISHINGS
Portable Restrooms EA 1 $750.00 $750 Relocate to future location
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,550

LANDSCAPE
Seeding Dryland Grasses SF 157,000 $0.10 $15,700 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 157,000 $0.05 $7,850 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 10 $375.00 $3,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $350.00 $3,500 Allowance. 8' Average Height
Shrubs EA 25 $25.00 $625 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $31,425

IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 45 $75.00 $3,375 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $5,375

GRAND TOTAL (Refer to Summary for Estimate Markups) $154,280

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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GRAVEL POND AREA 

DEMOLITION
Clear and Grub AC 8 $2,500.00 $20,000 Strip site and remove grasses and shrubs
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations
Remove and relocate wheel stops EA 38 $10.00 $380 Remove, store and relocate
Remove & Relocate Post and cable fencing LF 596 $10.00 $5,960

CATEGORY SUBTOTAL $26,540

EARTHWORK
Bulk Embankment CY 200 $2.00 $400
Excavation CY 200 $2.00 $400 Includes excavation and short haul distance
Hauling CY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 300 $3.00 $900 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 52,500 $0.05 $2,625 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $5,725

ROADS AND PARKING
Gravel SF 40,500 $0.75 $30,375 Includes new asphalt for regraded area
Bridge EA 0 $0.00 $0 Included in Sear Brown Cost Estimate

CATEGORY SUBTOTAL $30,375

STRUCTURES
Portable Restrooms EA 0 $750.00 $0 Relocate to future location

CATEGORY SUBTOTAL $0

TRAILS
Concrete Trails SF 16,000 $3.00 $48,000 8' wide trail

CATEGORY SUBTOTAL $48,000

FURNISHINGS
Picnic Tables EA 4 $100.00 $400 shelters
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,200

UTILITIES
Water Line LF 2,600 $10.00 $26,000 1" diameter water distribution line

$26,000

LANDSCAPE
Seeding Dryland Grasses SF 12,000 $0.10 $1,200 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 12,000 $0.05 $600 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $375.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $350.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $25.00 $0 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $1,800

IRRIGATION
Point of Connection EA 0 $2,000.00 $0 Connection to water main, vacuum breaker, controller

Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $75.00 $0 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $0

GRAND TOTAL (Refer to Summary for Estimate Markups) $113,640

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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PLATTE RIVER

DEMOLITION
Clear and Grub AC 1 $2,500.00 $2,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 2,120 $1.00 $2,120
Remove Existing Asphalt Pavement SF 18,622 $1.00 $18,622

CATEGORY SUBTOTAL $23,242

EARTHWORK
Bulk Embankment CY 150 $2.00 $300
Excavation CY 150 $2.00 $300 Includes excavation and short haul distance
Hauling CY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 1,000 $3.00 $3,000 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 28,160 $0.05 $1,408 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $6,408

TRAILS
Concrete Trails SF 2,120 $3.00 $6,360

CATEGORY SUBTOTAL $6,360

LANDSCAPE
Seeding Dryland Grasses SF 15,525 $0.10 $1,553 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 15,252 $0.05 $763 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $375.00 $7,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $350.00 $3,500 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $14,565

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller

Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 80 $75.00 $6,000 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $8,000

GRAND TOTAL (Refer to Summary for Estimate Markups) $58,575

TOTAL COST NOTESITEM UNIT UNIT QTY
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COST
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ROXBOROUGH COVE

DEMOLITION
Clear and Grub AC 6 $2,500.00 $15,000 Strip site and remove grasses and shrubs
Remove Existing Vault Restroom Allow 1 $2,500.00 $2,500
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations

CATEGORY SUBTOTAL $17,700

EARTHWORK
Bulk Embankment CY 500 $2.00 $1,000 (Fill = 500 CY, Cut = 500 CY)
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Excavation CY 500 $3.00 $1,500 Includes excavation and 1 mile haul to construction 

site
Topsoil - Strip , Stockpile and Spread CY 1,000 $4.00 $4,000 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 50,000 $0.05 $2,500 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $10,000

PARKING AREA
Gravel SF 0 $0.75 $0 not affected

CATEGORY SUBTOTAL $0

ARCHITECTURE
Vault Restroom Building SF 250 $125.00 $31,250 Relocated

CATEGORY SUBTOTAL $31,250

FURNISHINGS

Picnic Tables EA 5 $100.00 $500 Store and relocate picnic tables under relocated 
shelters

Trash Receptacles Item 3 $50.00 $150 Store and reinstall at future locations
Grills Item 5 $75.00 $375 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,025

RECREATIONAL FACILITIES
Beach Sand CY 7,333 $15.00 $109,995 Assumed depth of 3'

CATEGORY SUBTOTAL $109,995

LANDSCAPE
Seeding Dryland Grasses SF 129,026 $0.10 $12,903 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 129,026 $0.05 $6,451 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $375.00 $9,375 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $350.00 $5,250 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $35,229

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller

Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $75.00 $6,750 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $8,750

GRAND TOTAL (Refer to Summary for Estimate Markups) $213,949

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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MARINA POINT

DEMOLITION
Clear and Grub AC 16 $2,500.00 $40,000 Strip site and remove grasses and shrubs
Remove Existing shelter structures, store Allow 2 $20,000.00 $40,000 6 canopies
Remove Existing Concrete Plaza at group area SF 5,088 $1.00 $5,088
Remove Existing Concrete trails SF 31,864 $1.00 $31,864 Includes Riverside South Ramp trails
Remove Existing Asphalt Pavement SF 152,383 $1.00 $152,383
Remove Existing Regulatory Signs Allow 1 $200.00 $200
Remove and relocate wheel stops EA 200 $10.00 $2,000 Remove, store and relocate
Remove & relocate timber fencing LF 138 $10.00 $1,380
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove & Relocate Existing Light Poles EA 3 $3,000.00 $9,000
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400

CATEGORY SUBTOTAL $288,115

EARTHWORK
Bulk Embankment CY 1,000 $2.00 $2,000 Earthwork numbers included in South Ramp
Excavation CY 1,000 $2.00 $2,000 Embankment numbers included in South Ramp
Hauling CY 1,000 $4.00 $4,000 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 8,128 $3.00 $24,384 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 440,000 $0.05 $22,000 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $55,384

ROADS AND PARKING
Asphalt TON 5,353 $60.00 $321,180 Includes new asphalt for regraded area
Striping Allow 1 $7,500.00 $7,500

CATEGORY SUBTOTAL $328,680

TRAILS
Concrete Trails SF 28,320 $3.00 $84,960 Assumes 8' wide path

CATEGORY SUBTOTAL $84,960

STRUCTURES

Group Picnic - Marina Point 125 person capacity
Walls FF 630 $35.00 $22,050 135 LF,  56"h
Reinstall Group Shelters Allow 1 $20,000.00 $20,000 Dimensions of canopies  approx:18'x21' ea.- 6 
Day Use Shelter Concrete Pad SF 1,000 $3.50 $3,500 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5,088 $3.00 $15,264
Picnic Tables Item 10 $100.00 $1,000 Store and relocate picnic tables under relocated 

shelters
Electric hookups Allow 1 $500.00 $500 Provision of conduit and outlets, not connection to 

power
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 

CATEGORY SUBTOTAL $62,414

ADA Fishing Pier Allow 1 $5,000.00 $5,000 Remove and relocate to future location
Portable Restrooms EA 1 $750.00 $750 Relocate to future location
Restroom Building SF 1,100 $250.00 $275,000

CATEGORY SUBTOTAL $280,750

FURNISHINGS
Picnic Tables EA 0 $100.00 $0 Qty allowed for in group structure
Benches Item 1 $100.00 $100 Store and reinstall at future locations
Water fountain Item 2 $0.00 $0 2 attached per restroom building - in restroom cost
Dumpsters Item 2 $750.00 $1,500 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,650

RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

Horse Shoe Pits Item 2 $2,500.00 $5,000
CATEGORY SUBTOTAL $15,000

UTILITIES
Water Line LF 0 $10.00 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1,500.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 1 $3,500.00 $3,500 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 1 $10,000.00 $10,000 Storm Water inlet for oil separation includes new 

piping and trenching
Storm Water Pipe LF 500 $24.00 $12,000 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $25,500

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $16.00 $0 Underground electric distribution in conduit
Telephone LF 250 $16.00 $4,000 Underground telephone wire in conduit
Transformers EA 0 $2,800.00 $0 75 KVA
Outlet Waterproofing EA 2 $1,000.00 $2,000 in picnic shleters
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $6,000

LANDSCAPE
Seeding Dryland Grasses SF 440,620 $0.10 $44,062 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 440,620 $0.05 $22,031 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 100 $375.00 $37,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 Allowance. 8' Average Height
Shrubs EA 100 $25.00 $2,500 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $123,593

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller

Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 250 $75.00 $18,750 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $20,750

GRAND TOTAL (Refer to Summary for Estimate Markups) $1,292,796
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SOUTH RAMP including RIVERSIDE MARINA

DEMOLITION
Clear and Grub AC 15 $2,500.00 $37,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 0 $1.00 $0 Cost accounted for in Marina Point costs.
Remove Existing Asphalt Pavement SF 168,610 $1.00 $168,610
Remove Existing Traffic Signs Allow 1 $1,000.00 $1,000 Store and reinstall at future locations
Demolish Existing Buildings Allow 1 $15,000.00 $15,000
Remove & Relocate Existing Shade Structure EA 3 $10,000.00 $30,000
Remove and relocate wheel stops EA 124 $10.00 $1,240 Remove, store and relocate
Remove and relocate Information Kiosk Signage EA 1 $1,000.00 $1,000
Remove & Relocate Existing Light Poles EA 1 $3,000.00 $3,000
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400

CATEGORY SUBTOTAL $258,550

EARTHWORK

Marina excavation allow 1 $550,000.00 $550,000
Allows for excavating reservoir floor to operate at 
5717, relocation of marina docks and shoring during 
construction and relocating at present location after 
construction.

Bulk Embankment CY 143,818 $2.00 $287,636
Excavation CY 287,636 $2.00 $575,272 Includes excavation and short haul distance
Hauling CY 224,372 $4.00 $897,488 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $25,000.00 $25,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 8,128 $3.00 $24,384 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 500,000 $0.05 $25,000 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $2,384,780

ROADS AND PARKING
Asphalt TON 6,562 $60.00 $393,720 Includes new asphalt for regraded area
Striping Allow 1 $7,500.00 $7,500

CATEGORY SUBTOTAL $401,220

BOAT RAMPS & MARINA
Concrete SF 5,000 $8.00 $40,000 Includes all launch lanes (2)
Rip Rap Erosion SY 10,000 $50.00 $500,000 Boat Ramp and breakwaters up to 5432'
Upgrade of marina cables and winches Allow 1 $310,000.00 $310,000 See Aramark memo for cost breakdown

CATEGORY SUBTOTAL $850,000

TRAILS
Concrete Trails SF 16,000 $3.00 $48,000 Assumes 8' wide path

CATEGORY SUBTOTAL $48,000

STRUCTURES

Group Picnic - Riverside 125 person capacity
Walls FF 630 $35.00 $22,050 135 LF,  56"h
Reinstall Group Shelters Allow 1 $10,000.00 $10,000 Dimensions of canopies  approx:18'x21' ea.- 6 

canopies
Day Use Shelter Concrete Pad SF 1,000 $3.50 $3,500 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5,088 $3.00 $15,264
Picnic Tables Item 10 $100.00 $1,000 Store and relocate picnic tables under relocated 

shelters
Electric hookups Allow 1 $500.00 $500 Provision of conduit and outlets, not connection to 

power
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 

CATEGORY SUBTOTAL $52,414

Restroom and Shower Building SF 1,600 $250.00 $400,000 Replace restroom and shower building 
Day Use Shelter EA 3 $0.00 $0 Cost to relocate accounted for in demolition division
Information kiosk EA 1 $0.00 $0 Cost to relocate accounted for in demolition division

CATEGORY SUBTOTAL $400,000

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

Chatfield Reservoir 	

Compare: Insert�
text
"CATEGORY SUBTOTAL TRAILSConcrete Trails"

Compare: Insert�
text
"SF"

Compare: Insert�
text
"16,000"

Compare: Insert�
text
"$3.00"

Compare: Insert�
text
"$48,000 $48,000"

Compare: Delete�
text
"TRAILSConcrete Trails"

Compare: Delete�
text
"SF"

Compare: Delete�
text
"16,000"

Compare: Delete�
text
"$3.00"

Compare: Delete�
text
"$48,000"

Compare: Delete�
text
"CATEGORY SUBTOTAL"

Compare: Delete�
text
"$48,000"

Compare: Move�
table cell
This table cell was moved from page 81 of old document

Compare: Move�
table cell
This table cell was moved from page 81 of old document

Compare: Move�
table cell
This table cell was moved from page 81 of old document

Compare: Insert�
text
"CATEGORY SUBTOTAL Restroom and Shower BuildingDay Use ShelterInformation kioskCATEGORY SUBTOTAL"

Compare: Insert�
text
"SFEAEA"

Compare: Insert�
text
"1,60031"

Compare: Insert�
text
"$250.00$0.00$0.00"

Compare: Insert�
text
"$52,414 $400,000$0$0 $400,000"

Compare: Delete�
text
"CATEGORY SUBTOTAL"

Compare: Delete�
text
"$52,414"

Compare: Delete�
text
"Restroom and Shower BuildingDay Use ShelterInformation kiosk"

Compare: Delete�
text
"SFEAEA"

Compare: Delete�
text
"1,60031"

Compare: Delete�
text
"$250.00$0.00$0.00"

Compare: Delete�
text
"$400,000$0$0"

Compare: Delete�
text
"CATEGORY SUBTOTAL"

Compare: Delete�
text
"$400,000"



January 2010	 A1-23

TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST

FURNISHINGS

Picnic Tables EA 3 $200.00 $600 Store and relocate picnic tables under relocated 
shelters

Benches Item 4 $100.00 $400 Store and relocate at future location
Water fountain Item 1 $0.00 $0 Attached per restroom building - in restroom cost
Dumpsters Item 4 $750.00 $3,000 Store and reinstall at future locations
Trash Receptacles Item 4 $50.00 $200 Store and reinstall at future locations
Bollards Item 4 $150.00 $600 gate posts at launch ramps - store and relocate in 

existing location
Grills Item 3 $75.00 $225 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $5,025

RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Item 2 $2,500.00 $5,000

CATEGORY SUBTOTAL $15,000

UTILITIES
Water Line LF 1,000 $10.00 $10,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 3,300 $20.00 $66,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 4 $3,500.00 $14,000
Water Hydrants EA 3 $1,500.00 $4,500 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 2 $3,500.00 $7,000 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 2 $10,000.00 $20,000 Storm Water inlet for oil separation includes new 

piping and trenching
Storm Water Pipe LF 1,000 $32.00 $32,000 Storm Water pipe - 12" diameter

CATEGORY SUBTOTAL $153,500

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 1,800 $16.00 $28,800 Underground electric distribution in conduit
Telephone LF 1 $2,800.00 $2,800 Underground telephone wire in conduit
Transformers EA 1 $2,500.00 $2,500 75 KVA
Outlet Waterproofing EA 2 $1,000.00 $2,000 in picnic shleters
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $36,100

LANDSCAPE
Seeding Dryland Grasses SF 430,620 $0.10 $43,062 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 430,620 $0.05 $21,531 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 75 $375.00 $28,125 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $350.00 $8,750 Allowance. 8' Average Height
Shrubs EA 100 $25.00 $2,500 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $103,968

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller

Spray Irrigation SF 5,000 $1.00 $5,000 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 200 $75.00 $15,000 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $22,000

GRAND TOTAL (Refer to Summary for Estimate Markups) $4,730,557
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PLUM CREEK PICNIC AREA

DEMOLITION
Clear and Grub AC 13 $2,500.00 $32,500 Strip site and remove grasses and shrubs
Remove Gravel parking area SF 31,000 $0.15 $4,650
Remove Existing Concrete trails SF 18,000 $1.00 $18,000
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations
Remove & Relocate Post and cable fencing LF 697 $10.00 $6,970
Remove volleyball court posts and store EA 2 $200.00 $400

CATEGORY SUBTOTAL $67,720

EARTHWORK
Bulk Embankment CY 500 $2.00 $1,000
Excavation CY 500 $2.00 $1,000 Includes excavation and short haul distance
Hauling CY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 185 $4.00 $740 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 10,000 $0.05 $500 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $4,640

ROADS AND PARKING
Gravel Parking SF 31,000 $0.80 $24,800
Gravel entry road SF 14,400 $0.80 $11,520

CATEGORY SUBTOTAL $36,320

TRAILS
Concrete Trails SF 15,600 $3.00 $46,800

CATEGORY SUBTOTAL $46,800

STRUCTURES
Vault Restroom SF 485 $125.00 $60,625

CATEGORY SUBTOTAL $60,625

FURNISHINGS
Picnic Tables EA 11 $200.00 $2,200

p
shelters

Benches Item 1 $100.00 $100 Store and relocate at future location
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Grills Item 5 $75.00 $375 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $3,425

UTILITIES
Sanitary Sewer Lateral Line LF 5,500 $20.00 $110,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 6 $3,500.00 $21,000

CATEGORY SUBTOTAL $131,000

RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $5,000.00 $5,000 Includes new sand, reinstalled posts.

CATEGORY SUBTOTAL $5,000

LANDSCAPE
Seeding Dryland Grasses SF 5,250 $0.10 $525 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5,250 $0.05 $263 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $375.00 $9,375 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $350.00 $5,250 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs

CATEGORY SUBTOTAL $16,663

IRRIGATION

Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller

Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $75.00 $6,750 Bubbler at Trees and Shrubs

CATEGORY SUBTOTAL $8,750

GRAND TOTAL (Refer to Summary for Estimate Markups) $249,943
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Compare: Delete�
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"CATEGORY SUBTOTAL"

Compare: Insert�
text
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Compare: Delete�
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Compare: Delete�
text
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text
"CATEGORY SUBTOTAL $5,000"
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"SFSFEAEAEA"
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Compare: Delete�
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"0251550"
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Compare: Delete�
text
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Compare: Insert�
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Compare: Insert�
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"Hydro MulchSF 0 $0.05 $0"

Compare: Insert�
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"Deciduous TreesEA 25 $375.00 $9,375"

Compare: Insert�
text
"Evergreen TreesEA 15 $350.00 $5,250"

Compare: Insert�
text
"Shrubs EA 50 $25.00 $1,250"

Compare: Insert�
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"CATEGORY SUBTOTAL $16,663"

Compare: Insert�
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"Connection to water main, vacuum breaker,"

Compare: Insert�
text
"EA 1 $2,000.00$2,000 controller"

Compare: Delete�
text
"IrrigationBubbler"

Compare: Delete�
text
"CATEGORY SUBTOTAL"

Compare: Delete�
text
"EA"

Compare: Delete�
text
"Per Plant"

Compare: Delete�
text
"1"

Compare: Delete�
text
"90"

Compare: Delete�
text
"$2,000.00"

Compare: Delete�
text
"$75.00"

Compare: Delete�
text
"$2,000"

Compare: Delete�
text
"$6,750 $8,750"

Compare: Delete�
text
"Connection to water main, vacuum breaker,controller"

Compare: Insert�
text
"Bubbler IrrigationPer Plant90 $75.00 $6,750"

Compare: Insert�
text
"CATEGORY SUBTOTAL $8,750"
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CHATFIELD STATE PARK REALLOCATION STUDY
CONCEPT PLAN COST ESTIMATE
Colorado State Parks
Project Cost Estimate for Design and Construction

Item and Description Quantity Unit Unit Cost Total

1 – Remove Structure - Deer Creek Box Culverts including
embankment, headwalls, and guardrails

1 EA $25,000.00 $25,000

2 – Remove Pipe – Existing Drainage Culverts (5 assumed) 1 LS $5,000.00 $5,000
3 – Remove Asphalt Mat from existing roadway 48,300 SY $4.50 $217,350
4 – Remove Existing Bridges at Platte River and southeast
corner of existing reservoir

2 EA $15,000.00 $30,000

5 – Obliterate Old Roadway (Assumes approx.14,000 LF @
24” depth)

37,600 CY $7.00 $263,200

6 - Unclassified Excavation (complete in place) 60,000 CY $7.50 $450,000
7 - Rock Fill for soft area stabilization (12" depth over 20% of
roadway length)

10,000 CY $17.00 $170,000

8 - Topsoil Removal and Replacement 12,341 CY $6.00 $74,046
9 - Seeding (native) (assumes 20' on both sides of new
roadway and restoration of approx. 11,500 LF of existing
roadway)

25 AC $900.00 $22,500

10 - Mulching (weed free hay) 25 AC $600.00 $15,000
11 - Aggregate Base Course (CL 6) (12" depth) 16,709 CY $18.00 $300,762
12 - Hot Bituminous Pavement (6" depth) 16,930 TN $60.00 $1,015,800
13 - Riprap (assumes 15' coverage at each drainage structure) 230 CY $48.00 $11,040
14 - 24 Inch Diameter RCP 595 LF $60.00 $35,700
15 - 36 Inch Diameter RCP 70 LF $72.00 $5,040
16 - 48 Inch Diameter RCP 85 LF $125.00 $10,625
17 - 24 Inch Reinforced Concrete End Section 17 EA $600.00 $10,200
18 - 36 Inch Reinforced Concrete End Section 2 EA $850.00 $1,700
19 - 48 Inch Reinforced Concrete End Section 5 EA $1,000.00 $5,000
20 - Double 10' x 6' Concrete Box Culvert (complete in place) 4 EA $80,000.00 $320,000
21 – 42’ x 72.5’ Bridge at Deer Creek Crossing 1 LS $168,000.00 $168,000
22 - 42’ x 200’ Bridge at Platte River Crossing 1 LS $504,000.00 $504,000
23 - Delineators 100 EA $20.00 $2,000
24 - Miscellaneous Signage 1 LS $10,000.00 $10,000
25 - Erosion Control 1 LS $50,000.00 $50,000
26 - Environmental Mitigation (wetland/habitat restoration) 1 LS $30,000.00 $30,000
27 - Pavement Marking Paint 500 GAL $38.00 $19,000
28 - AECOM Water Dike Earthwork Cost (See memo) 1 EA $2,800,000.00 $2,800,000
Subtotal $6,570,963

Note: Existing quantities reduced 30% to account for new dike roadway. Unit costs have been adjusted.

January 2, 2009

	 Recreation Facilities Modification Plan
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Appendix 2. Road Alignment Study

Chatfield Reservoir Roadway Analysis 

Sear-Brown was retained by The Colorado Water Conservation Board to work with EDAW 
on the Recreational Mitigation Study and more specifically to analyze the cost impacts of re-
aligning the main circulation roadway within Chatfield Park.  The study consisted of several 
meetings, discussions and on-site visits with the design team to determine a feasible route 
and extent of needed improvements.  The product for this study was intended to be a 
conceptual level design for the roadway re-alignment along with an opinion of probable 
construction cost.  The remainder of this study will outline the criteria utilized, 
investigations made, route selection results, conceptual level design documents, and opinion 
of probable construction cost. 

Criteria
1. The re-alignment study is based on raising the current normal water level in the reservoir 

approximately 12 feet to an elevation of approximately 5444 per the base map drawings 
created by EDAW.  All design information is based on the topography depicted in 
EDAW base maps. 

2. State Parks desires to have a 2 foot freeboard above the normal water level that will keep 
the roadway operational which results in a minimum roadway elevation of 5446. 

3. Roadway sections are to be similar to the current Chatfield Park conditions with the 
addition of a 4 foot wide paved shoulder for bicycle use per the request of State Parks. 

4. Geometric design criteria is based on design guidelines contained in “A Policy on 
Geometric Design of Highways and Streets by American Association of State Highway 
and Transportation Officials (AASHTO). 
a) The roadway is assumed to be classified as a special purpose road – recreational road. 
b) A roadway section consisting of two 11 foot wide paved lanes, 4 foot wide paved 

shoulders and a 10 foot wide vegetated clear zone on each side has been utilized. 
c) The re-aligned roadway functions as a primary access roadway to the park facilities 

and a 40 mph design speed is appropriate.  Portions of the existing roadway are posted 
at 35 mph currently. 

d) For conceptual design purposes it is assumed that horizontal curves will be 
superelevated to a maximum rate of 0.06 which established a minimum horizontal 
radius for conceptual design purposes of approximately 521 feet. 

5. There will be two bridge structures over the length of the re-aligned roadway.  One at 
Deer Creek and the other at the Platte River.  Each structure is sized to accommodate the 
roadway section plus guardrails and an 8 foot wide pedestrian/bike trail for a total 
structure width of approximately 42 feet wide. 

6. Drainage structures have been located and sized based on a site review of existing 
upstream culverts along highway 121 (Wadsworth/Canyon Road) and a review of the 
existing topography along the proposed roadway alignment. 

7. The unit costs for the opinion of probable construction cost were obtained by comparing 
recent bids of current roadway construction projects located in the Front Range.  The 
costs were from publicly bid projects and are adjusted based on engineer’s judgment 
where appropriate to be consistent with the level of work expected for this project. 

Investigations
On December 19, 2003, a site visit was held with EDAW, CWCB, Sear-Brown, and CTL 
Thompson to make a visual observation of the existing soil conditions along the proposed 
alignment.  Mr. Frank Holliday, CTL Thompson, was selected to perform this review and 
provide his conceptual level recommendations based on his knowledge of and experience 
with the soils in this part of the Denver area.  Mr. Holliday made a visual reconnaissance of 
the types of soils present along the proposed roadway alignment to attempt to identify areas 
of potential concern that may impact the feasibility or cost of constructing a roadway along 
the alignment.  Mr. Holliday’s observations generally indicate that the soils northerly of the 
Deer Creek crossing appear to be clay over claystone bedrock which are expansive type 
soils.  For the roadway southerly of Deer Creek appear to be a variable thickness of clays 
overlying alluvial sands and gravels mixed with some cobbles and probably boulders.  Mr. 
Holliday provided some possible methods to deal with potential construction issues but did 
not observe any geologic or geotechnical conditions that would preclude building the 
roadway in the proposed alignment on the conceptual plan.  For the complete text of CTL 
Thompson’s observations, refer to the letter dated January 6, 2004 from CTL Thompson to 
Sear-Brown. 

Route Selection
In the original concept plan there were two possible roadway alignments that were reviewed 
by the design team.  Both alignments were identical along the west side of the existing 
reservoir to the point where the current roadway turns easterly around the southern side of 
the reservoir towards the Platte River crossing.  At this point one option was to use this 
existing alignment and significantly raise the roadway above the new water elevation and 
effectively creating a causeway across the south end of the reservoir including a new bridge 
crossing of the Platte River.  The second option was to construct a new roadway around the 
south end of the what would be the new reservoir water levels and make a new crossing of 
the Platte River.  Both of these alignments were reviewed with State Parks and the design 
team and it was decided by State parks that for operational concerns it would be preferable 
to construct a new roadway around the south end of the expanded reservoir rather than to 
build a causeway across it.  To that end, a conceptual level design and cost estimate was 
completed for only the option of extending a new roadway around the south end of the 
expanded lake.  The selected route would be a new roadway approximately 4.1 miles in 
length including two new bridges. 
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existing topography along the proposed roadway alignment. 

7. The unit costs for the opinion of probable construction cost were obtained by comparing 
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expanded lake.  The selected route would be a new roadway approximately 4.1 miles in 
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soils.  For the roadway southerly of Deer Creek appear to be a variable thickness of clays 
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roadway in the proposed alignment on the conceptual plan.  For the complete text of CTL 
Thompson’s observations, refer to the letter dated January 6, 2004 from CTL Thompson to 
Sear-Brown. 

Route Selection
In the original concept plan there were two possible roadway alignments that were reviewed 
by the design team.  Both alignments were identical along the west side of the existing 
reservoir to the point where the current roadway turns easterly around the southern side of 
the reservoir towards the Platte River crossing.  At this point one option was to use this 
existing alignment and significantly raise the roadway above the new water elevation and 
effectively creating a causeway across the south end of the reservoir including a new bridge 
crossing of the Platte River.  The second option was to construct a new roadway around the 
south end of the what would be the new reservoir water levels and make a new crossing of 
the Platte River.  Both of these alignments were reviewed with State Parks and the design 
team and it was decided by State parks that for operational concerns it would be preferable 
to construct a new roadway around the south end of the expanded reservoir rather than to 
build a causeway across it.  To that end, a conceptual level design and cost estimate was 
completed for only the option of extending a new roadway around the south end of the 
expanded lake.  The selected route would be a new roadway approximately 4.1 miles in 
length including two new bridges. 
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TECHNICAL MEMORANDUM 
   

 

Date: December 18, 2008 

To: Tom Keith, EDAW|AECOM 
 Scott Sinn, EDAW|AECOM 

From: Blaine Dwyer and Wendy Daughtry, Boyle|AECOM 

Subject:  Chatfield Reservoir Storage Reallocation – Mitigation Support 

   

 

1.0 INTRODUCTION AND BACKGROUND 
 

As part of the on-going mitigation planning for the Chatfield Reservoir Storage Reallocation Project 
(Project), Boyle|AECOM has been retained by EDAW|AECOM to assess layout options, potential 
costs, and the practicality of protecting the large Gravel Pond at the south end of Chatfield 
Reservoir.   

 

The Project proposes a new reservoir operating elevation of 5,444 ft.  At this elevation, the Gravel 
Pond will be inundated as will a segment of the park road north of the Gravel Pond and other 
facilities in the surrounding area (including a parking area on the east side of the Gravel Pond).  
Currently, the Gravel Pond reportedly has greater water clarity than the overall reservoir and some 
of the Pond’s existing recreational uses, primarily scuba diving and triathlon training, are expected 
to be negatively affected by the inundation and anticipated diminished water clarity.  (EDAW, 2006)  
To preserve the Pond’s existing water quality and recreational uses, the feasibility of an earthen 
dike around the Gravel Pond is being considered.   

 

A Concept Memorandum prepared by Boyle dated November 25, 2008, presented conceptual 
alternatives for the dike including geotechnical designs and preliminary earthwork quantities.  The 
memorandum further discussed dike geometry and layout, site geologic conditions, and potential 
borrow sources.  Upon review of the Concept Memorandum and based on discussions held at a 
December 5, 2008 meeting with project participants, Boyle was asked to look at two new 
conceptual dike alternatives.   

 

This memorandum is a follow up to the November 25, 2008 Concept Memorandum and provides 
preliminary feasibility assessments, including ranges of probable costs, for the two new dike 
alternatives.  
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2.0 DIKE ALTERNATIVES 
 

2.1. Alternative 1 
 
For Alternative 1, the park road is routed around the south end of Chatfield Reservoir, 
beyond the Gravel Pond, resulting in the need for a small dike along the north and east 
perimeter of the Gravel Pond.  For reference, a plan of the proposed Alternative 1 
conceptual dike design is attached. 
 
2.1.1. Crest Height 

 
The proposed new normal water level (NWL) for Chatfield Reservoir is 5,444 ft.  
Based on our understanding and per meeting discussions with project participants 
on December 5, 2008, the purpose of the proposed dike around the Gravel Pond is 
to isolate the Pond from the main reservoir pool at the new NWL so that the Gravel 
Pond’s existing water quality and recreational uses can be preserved under normal 
reservoir operations.   The dike is expected to be overtopped whenever the main 
reservoir pool rises above 5,444 ft.  When overtopping does occur, no immediate 
threat to facility improvements or the public is anticipated since the Gravel Pond 
area is ultimately within the Chatfield Reservoir area of inundation.  Therefore, 
based on the intended function of the dike, a base crest height of 5,444 ft was 
selected.   
 
Per USACE guidance as described in Section 3.0, a freeboard of 6 feet for the 
north dike and 2.5 feet for the east dike was added to the dike crest height to 
account for estimated wave run-up, wind setup, and embankment settling.  The 
resulting crest elevations of 5,450 ft and 5,446.5 ft were used for the north and 
east dikes, respectively.   
 
The vertical transition of the crest heights, from 5,450 ft to 5,446.5 ft, was made at 
a 5% slope. 
 

2.1.2. Dike Layout and Crest Width 
 
The north dike ties into elevation 5,450 ft at the northwest corner of the Gravel 
Pond.  The north dike extends east along the north shoreline of the Gravel Pond 
then rounds the northeast corner of the Pond and transitions into the east dike 
which is at elevation 5,446.5 ft.  The east dike is generally aligned with the eastern 
shoreline of the Gravel Pond until it ties back into the existing topography.   
 
EDAW provided USACE hydrologic study data for simulated Chatfield Project 
operations at the 5,444 ft NWL that showed historical maximum reservoir levels 
over a 58 year period (1942-2000).  Under that scenario, the reservoir level 
exceeded elevation 5,446.5 ft only six times during the 58 years.  Based on this 
information, the 5,446.5 ft east dike crest elevation appears to be set at a 
reasonable height for maintaining the general intent of the Gravel Pond dike.   
 
Based on meeting discussions from December 5, 2008, the Alternative 1 dike crest 
width was set at 12 ft to allow for emergency and/or maintenance vehicle access.  
The east dike will not serve as a public park roadway.   
 

2.2. Alternative 2   
 
For Alternative 2, the existing park road alignment and S. Platte River crossing north of the 
Gravel Pond is maintained thus requiring a raised north dike of appropriate crest width to 
accommodate the given roadway section.  In addition, to fully isolate the Gravel Pond area, 
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a smaller dike that ties into the north dike would be required along the east side of the 
Gravel Pond.  For reference, a plan of the proposed Alternative 2 conceptual dike design is 
attached. 

 
2.2.1. North Dike Crest Height 

 
As previously stated for Alternative 1, the general intent of the Gravel Pond dike is 
to retain the main reservoir’s proposed NWL (5,444 ft).   In addition to this function, 
for Alternative 2 the top of the north dike must also serve as the park road and 
South Platte River crossing.  Per meeting discussions on December 5, 2008 with 
project participants, it was determined that the Alternative 2 dike road and bridge 
crossing should be preliminarily designed to, at a minimum, maintain the current 
conditions of the existing park road and bridge crossing (i.e., replace in-kind).  
Under current conditions, the Chatfield NWL is 5,432 ft and the existing bridge 
deck elevation is 5,445 ft which is an elevation difference of 13 ft.  Placing the 
proposed north dike road/bridge crossing 13 ft above the new Chatfield Reservoir 
NWL (5,444 ft) results in a north dike crest elevation of 5,457 ft.   
 
Per USACE guidance as described in Section 3.0, a freeboard of 6 feet was 
estimated for the north dike to account for wave run-up, wind setup, and 
embankment settling.  Since the north dike crest elevation is set 13 feet above the 
base crest height (5,444 ft), the 6 feet of freeboard is incorporated in the 13 feet. 
 

2.2.2. North Dike Layout and Crest Width 
 
The north dike follows the current park road alignment north of the Gravel Pond 
and includes the embankment fill for the raised roadway approach and bridge 
abutments on both sides of the existing South Platte River crossing.  Since the top 
of the north dike will also serve as the park road, the north dike crest width was set 
at 46 ft based on the required park roadway section provided by EDAW.  The 
roadway section includes two 12 ft travel lanes, two 6 ft bike lanes, two 1 ft 
shoulders, and an 8 ft wide concrete trail. 
 
A short spur dike is proposed at the far west end of the north dike alignment to tie 
the dike crest elevation back into the existing topography.  Continuing the north 
dike along the existing park road alignment would require raising the road profile to 
the dike elevation for a significant distance before catching an existing contour 
crossing the road at that same elevation.  For this conceptual design, the spur dike 
was selected as the preferred alternative, as opposed to raising the road profile, to 
minimize the amount of fill material.  
 

2.2.3. East Dike Crest Height 
 
The east dike will not serve as a public park roadway, therefore, elevation 5,444 ft 
was selected as the base crest height.  Per USACE guidance as described in 
Section 3.0, a freeboard of 2.5 feet was added to the east dike crest height to 
account for estimated wave run-up, wind setup, and embankment settling.  The 
resulting crest elevation of 5,446.5 ft was used for the east dike conceptual design.  
This crest elevation appears to be reasonable based on provided USACE 
hydrologic data discussed under Alternative 1.     
 
The vertical transition of the crest heights, from 5,457 ft to 5,446.5 ft, was made at 
a 5% slope. 
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2.2.4. East Dike Layout and Crest Width 
 
The east dike connects to the north dike at the location of the existing parking lot 
access road and extends south along the east side of the Gravel Pond.  The east 
dike is generally aligned with the eastern shoreline of the Gravel Pond until it ties 
back into the existing topography.  Based on meeting discussions from December 
5, 2008, the east dike crest width was set at 12 ft to allow for emergency and/or 
maintenance vehicle access. 
 

2.3. Dike Overflow 
 
The proposed Gravel Pond dike will be subject to fairly frequent overtopping due to the low 
crest elevation on the east dike (only 2.5 feet above the reservoir NWL for both Alternatives 
1 and 2), making the dike more susceptible to failure.  To help protect the dike embankment 
from washouts, an armored overflow section is proposed on the east dike.  The overflow 
section is intended to protect the dike embankment by allowing the flow to pass into the 
Gravel Pond area at a specified location that is sufficiently armored to protect against 
erosion.  Subsequently, allowing the water surface on the Gravel Pond side of the dike to 
rise with the main reservoir pool can help stabilize the dike embankment during overtopping 
and fluctuating water surface elevations.  Dike overtopping will ultimately occur when the 
main reservoir pool rises more than 2.5 feet above the NWL.   
 
Based on USACE guidance on dam breach characteristics, a 25 ft wide, riprap-armored 
overflow section was assumed for this conceptual design.  (USACE, 1997)  The proposed 
overflow section is presumed to be set slightly above the NWL (i.e., 6-inches; 5,444.5 ft) so 
that reservoir overflows do not occur during minor fluctuations of the NWL.  Overall, the 
Gravel Pond dike should be designed to withstand fairly frequent overtopping; therefore, the 
embankment structure and dike stability should be further analyzed and evaluated during 
preliminary design.   
 

2.4. Side Slopes 
 

Based on prior experience and USACE guidance, the dike outer slopes, both upstream and 
downstream, are assumed as 3H:1V for conceptual design layout. The influences of 
geotechnical considerations on the side-slopes are further discussed in Section 4.0.   

 

3.0 FREEBOARD DESIGN 
 
A freeboard height was estimated for both the north and east dikes based on USACE procedures 
for wave run-up, wind setup, and embankment settling. (USACE, 1976)  The north dike is subject 
to a longer fetch across the proposed raised reservoir pool and thus results in a greater freeboard 
requirement than the east dike.  The resulting required freeboard for the north dike is estimated to 
be 6 feet.  The east dike will experience substantially less wave run-up and wind setup than the 
north dike given the minor fetch length of the adjacent raised reservoir pool.  The resulting required 
freeboard for the east dike is estimated to be 2.5 feet.            
 

4.0 GEOTECHNICAL DESIGN 
 
The Concept Memorandum presented two alternative geotechnical designs: 1) pervious dike and 
foundation; and 2) impervious dike and foundation with seepage control.  After review of the 
proposed geotechnical designs, project participants chose to proceed with the pervious dike and 
foundation alternative; therefore, all discussions in this memorandum regarding the new conceptual 
dike alternatives assume the pervious design. 
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4.1. Pervious Dike and Foundation 
 
The pervious concept would allow potentially significant seepage/leakage from the raised 
reservoir pool to penetrate the dike and its foundation resulting in higher pool level in the 
Gravel Pond (and conversely lower Gravel Pond pool levels during periods of sufficiently 
lowered reservoir pool).  Under this concept the proposed dike would be constructed of 
predominantly granular fill available from a local to nearby source.  The dike would be 
designed as an essentially homogeneous section (i.e., constructed of all the same type of 
material) with a downstream filter zone to allow for safe discharge of seepage to the Gravel 
Pond (i.e., discharge without the potential for internal erosion or piping of the fill).  The filter 
zone would be constructed of processed aggregate filter compatible with the homogeneous 
granular fill.  The outer slopes of the embankment are assumed as 3H:1V both upstream 
and downstream.  Such slopes should be adequately stable given the anticipated and 
assumed embankment materials, foundation conditions, and loadings (static, seepage, and 
seismic) based on prior experience and standard USACE design guidance.  (USACE, 2004)  
Seepage and stability should be further evaluated and analyzed at preliminary design.   

 
Foundation preparation would consist of stripping shallow soils that are loose and/or contain 
organic matter (preliminary assumed as 1-2 feet maximum depth).  Cutoff of the alluvial 
aquifer would not be included in this alternative concept.  It is assumed for the purposes of 
this study that internal erosion or piping of the finer fraction of the shallow alluvial foundation 
into the Gravel Pond under seepage gradients from the raised reservoir pool to the Gravel 
Pond pool (or in the opposite direction during low reservoir pool conditions) would not occur.  
It will be important to verify or revise this assumption based on site-specific investigations 
and analyses if this alternative is to be further considered.   

 

 

4.2. Foundation Rockfill 
 
The Concept Memorandum showed the placement of foundation rockfill along the pond 
banks in locations where the dike embankment would encroach the Gravel Pond and smaller 
pond to the east.  For both dike alternatives discussed in this memorandum, the proposed 
dike on the east side of the Gravel Pond no longer encroaches the ponds due to the reduced 
base width; therefore, foundation rockfill is not longer included. 
 

4.3. Slope Protection  
 

Slope protection on the reservoir-side of the dike slopes would be provided, as appropriate, 
due to the potential for wave erosion.  The method of slope protection ultimately selected 
would depend on the degree of protection required and availability of materials.  Methods 
that would be considered include conventional rock riprap, soil cement, manufactured 
products (i.e., gravel-filled geoweb, articulated concrete block), and/or reinforced vegetation.  
Greater protection would be required on the north dike that would be exposed to a significant 
fetch across the reservoir.  Slope protection requirements on the east dike would be less 
(e.g., potentially smaller riprap size) given the minor fetch length of the adjacent raised 
reservoir pool in this area.   
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Erosion protection for side-slopes on the Gravel Pond side may not be required depending 
on the gradation of the granular embankment fill.  If needed, placement of topsoil and grass 
seeding could be considered with or without synthetic reinforcement (depending on specific 
site conditions).  
 

4.4. Park Road and Bridge   
 

The raised park road embankment, the extension of the north dike east of the east dike 
(Alternative 2), would utilize the pervious design concept described above but without the 
downstream filter/drain zone.  Given that water levels on both sides of this embankment 
would always be the same there is no apparent potential for sustained seepage through the 
embankment or foundation and accompanying internal erosion or piping.  Other than 
stripping of loose and/or organic surficial soils, no foundation treatment is anticipated.  Slope 
protection would be as described previously for the dike concepts. 

 

5.0 GEOLOGIC CONDITIONS 
 

Preliminary interpretations of geologic conditions along the proposed dike, park road, bridge 
abutments, and adjacent ground are based on subsurface exploration by others (USACE, 1974) 
and site reconnaissance conducted by Boyle|AECOM staff on November 11, 2008.  These 
interpretations are the basis for the geotechnical aspects of the conceptual alternatives described 
in this memorandum.  Site subsurface exploration and geotechnical testing will be required to 
confirm, modify and/or extend these interpretations and to gather additional geologic/geotechnical 
information to support further evaluation and ultimately design of a selected alternative. 
 
The dike and park road/bridge alignments are underlain by thin surficial soils with some organic 
content.  The depth of these soils appears to be on the order of inches rather than feet based on 
available exposures in the eroded banks of the gravel ponds at the site.  Where vegetation is 
present, soils tend to be slightly deeper; grass roots are expected to be shallow (on the order of the 
depth of the soil layer) while willow and cottonwood roots may extend deeper into the alluvial 
deposits.  The surficial soils have developed on underlying alluvial deposits of the South Platte 
River floodplain.  Depths of alluvium at the two boring locations in the vicinity of the existing park 
road bridge crossing of the S. Platte River are 9 and 36 feet (USACE, 1974).  Based on these 
borings and the alluvial valley setting of the project site, it is estimated that the depth of alluvium 
may vary between as little as 10-15 feet to as much as 35-40 feet or more beneath the dike and 
park road embankment alignments.  The alluvial deposits are likely predominantly silty to gravelly 
sand and sandy gravel, with local lenses of sandy clay to clayey sand/gravel.  The alluvium is 
underlain by siltstone and sandstone of the Dawson Formation at the boring locations and it is 
anticipated that this bedrock unit also underlies the dike and park road raise alignments.  These 
bedrock units are reported to be soft to moderately hard, unweathered to moderately weathered, 
and slightly to locally highly fractured.  The sandstones are calcareous and moderately cemented. 
 
Although not known with certainty pending site-specific subsurface investigations, it is judged likely 
that the alluvial deposits underlying the site area are an unconfined groundwater aquifer.  If the 
water surface in the existing ponds at the site are assumed coincident with the local groundwater 
table, then the elevation of the groundwater table beneath the proposed Gravel Pond dike 
alignment (as inferred from the adjacent pond water levels) is on the order of 4-5 feet higher than 
the South Platte River to the east.  Assuming the unconfined groundwater table discharges to the 
river, a groundwater gradient on the order of 0.005 toward the river is estimated.  Based on this 
inferred gradient, the boring log descriptions cited previously, and the presence of a number of 
abandoned shallow alluvial wells in the site area, it is judged that the alluvial deposits underlying 
the site are moderately to locally highly permeable.  Under this preliminary groundwater concept for 
the site area, it is inferred that the primary source of water in the Gravel Pond and other water filled 
gravel pits in the vicinity is recharge to the shallow alluvial aquifer from the South Platte River 
upgradient (i.e., upstream) of the Gravel Pond. 
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6.0 BORROW SOURCES 
 
A preliminary assessment has been made of potential borrow sources to provide the earth 
materials necessary for the dike concepts described previously.  Potential sources include but are 
not limited to: 
 
6.1. Chatfield State Park 
 

Alluvial and colluvial deposits are present on the slopes of the existing reservoir.  Potential 
advantages associated with this source include: short haul distance; no royalty cost 
(assuming mineral rights are currently held by State Parks); ongoing environmental 
evaluation and permitting process; minimal reclamation requirements if borrow site is below 
proposed raised pool elevation; abundant granular material; and gain of reservoir storage 
capacity if borrowing is within limits of raised reservoir pool.  Known and potential 
disadvantages include: uncertainty as to availability of low permeability (i.e., high fines, 
plastic) soils; and potential dewatering requirements (depending on elevation of borrow area 
relative to South Platte River and/or reservoir pool). 
 

6.2. Commercial Aggregate Pits 
 

Pit run and processed alluvial sands and gravels are available from commercial sources in 
the general vicinity of the site.  These sources may also provide fine-fraction reject (likely 
non-plastic) and oversize cobbles/boulders.  Potential advantages of these sources include: 
the ability to specify required gradations (or select from standard gradations); no project-
required permitting or reclamation; and the resulting relatively short-notice availability of the 
materials.  Potential disadvantages include: oversize materials predominantly rounded and 
limited in size; and royalty (i.e., purchase) and haul costs.  The closest commercial 
aggregate supplier to the site is within approximately 4 road miles; other suppliers are 
located considerably further away and haul costs would increase significantly if one of these 
sources was used. 
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7.0 PRELIMINARY EARTHWORK QUANTITIES 
 

Preliminary order of magnitude estimates of earthwork quantities for the pervious geotechnical 
design (refer to Section 4.0) have been made for the two conceptual dike alternatives identified and 
evaluated in this memorandum.  These quantities are summarized as follows: 
 

Alternative 1 

Earthwork 
Quantities 

(CY)  Alternative 2 

Earthwork 
Quantities 

(CY) 

     
   North Dike  

Stripping Excavation 15,000  Stripping Excavation 36,000 

     
Fill Material   Fill Material  

Seepage Drain 5,000  Seepage Drain 6,000 

Embankment Fill 
A
 51,000  Embankment Fill 

A 
235,000 

Slope Protection 
B
 4,000 

 
 Slope Protection 

B 
7,000 

Overflow (Riprap) 200    

     
   East Dike  

   Stripping Excavation 10,000 

   Fill Material  

   Seepage Drain 3,000 

   Embankment Fill 
A 

33,000 

   Slope Protection 
B
 2,000 

   Overflow (Riprap) 200 

     
Total Fill Material 60,200  Total Fill Material 286,200 

 
Note that these estimates are based on the assumptions regarding site geologic conditions, 
preliminary dike/foundation layouts, and the pervious geotechnical design concept discussed 
previously.  These estimates should be expected to change based on site specific investigations 
and more refined design as part of further evaluation of a selected concept. 
 

                                            

A
 Embankment fill quantities include material quantities for backfilling stripping excavation.  

B
 Slope protection is assumed to be riprap and bedding.  
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8.0 CONCEPTUAL OPINIONS OF PROBABLE COSTS 
 

Conceptual opinions of probable costs have been prepared for the two alternative dike concepts 
evaluated in this memorandum.  These cost estimates were developed based on the conceptual 
level designs detailed above and on our knowledge and experience with similar types of projects in 
the region.  Due to the currently unspecified source of dike embankment fill material, opinions of 
probable costs have been prepared considering both onsite and offsite borrow (import) sources.   
 
For onsite borrow source cost estimates, the total construction costs reflect a short haul distance, 
material placement and compaction, and assume that the material would be in suitable condition 
for direct placement requiring no additional drying or extra processing (i.e., over and above the 
effort required for typical compactive fill).   At this time, locations of potential onsite borrow have not 
been identified; therefore, it is unknown if onsite borrow material is available or suitable for use in 
the dike embankment fill.  For provided onsite borrow source opinions of probable costs, it was 
assumed that onsite borrow material is available and acceptable for use in constructing the dike 
embankment. 
 
For offsite borrow source (import) cost estimates, the total construction costs reflect material 
purchase price, haul distance, material placement and compaction, and assume that the material 
would be in suitable condition for direct placement requiring no additional drying or extra 
processing.   For both dike alternatives, it was assumed that riprap/bedding for the shoreline 
protection and east dike overflow section and the drain/filter material would be obtained from offsite 
borrow sources due to the specific gradation requirements of the materials. 
 
The opinions of probable costs are provided below: 
 

 Conceptual Dike 
Alternative 

Opinion of Cost 
(Onsite Borrow) 

Opinion of Cost 
(Offsite Borrow) 

Alternative 1 $1.0 Million $3.0 Million 

Alternative 2  
(North and East Dike) 

$2.8 Million $10.5 Million 

Alternative 2 
(North Dike Only) 

$2.3 Million $9.0 Million 

Alternative 2 
 (East Dike Only) 

$0.5 Million $1.5 Million 

 
The estimated construction costs for the two conceptual dike alternatives incorporates anticipated 
variations in the import material unit pricing due to the amount of import material required for the 
different alternatives.  For example, it is expected that the unit price per cubic yard of import 
embankment fill for Alternative 1 will be more than the embankment fill unit price for Alternative 2 
since less import fill material is needed for Alternative 1 than Alternative 2 (i.e., economies of 
scale).    
 
The estimated construction costs include an allowance for “unlisted items” equal to 20% of the 
listed items.  This allowance provides an estimate for a variety of items that would eventually be 
included in a detailed cost estimate.   
 
The estimated construction costs also include an allowance for construction contingencies equal to 
20% of the base construction cost.  Construction contingencies are included to account for 
undefined or unanticipated conditions as well as project construction cost increases that could 
result from a variety of factors including: 
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 Project components and requirements not yet itemized or identified 

 Unforeseen conditions or unexpected project development issues 

 Special USACE design/construction requirements (i.e., roadway/bridge design, reinforced 
embankments, flood protection measures) 

 Approximations in estimating 

 Other unforeseen or unexpected costs 
 
An allowance for the construction contractor’s costs for mobilization and demobilization is also 
included as 7% of the of base construction cost. 
 
The estimated construction costs for Alternative 2 are provided in three different scenarios: 1) the 
estimated cost for the north and east dike combined; 2) the north dike only; and 3) the east dike 
only.  For each of these scenarios, the provided opinions of costs include only those direct 
construction costs associated with the identified scenario.  Allowances for unlisted items, 
construction contingencies, and contractor mobilization/demobilization are also included.  
 
Note that these opinions of costs are limited to the assumptions and availability of information 
previously discussed and only assume those costs associated with direct construction.  These 
opinions of costs do not include roadway surfacing nor allowances for field exploration, design, 
recreation or environmental mitigation, restoration of onsite borrow sources, permitting, 
legal/administrative, construction management, or quality assurance.  Project participants are 
recommended to include allowances for these costs in their overall planning level estimates. 

 
9.0 PRELIMINARY CONCLUSIONS 
 

Preliminary conclusions from the conceptual evaluations performed to date and described herein 
are summarized as follows: 
 

 Construction of a dike to prevent direct inundation of the Gravel Pond by raising the Chatfield 
Reservoir normal water level appears technically feasible based on the conceptual level 
evaluations performed to date. 

 Maintaining the existing park road alignment and South Platte River crossing location appears 
technically feasible. 

 A pervious dike and absence of foundation cutoff would result in some response in Gravel Pond 
water level to changes in reservoir water level; estimating the degree and timing of response 
would require site specific investigations and analyses beyond the scope of this initial 
assessment. 
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10.0 REVIEW OF DOCUMENTS AND GUIDELINES 
 

The following documents were reviewed as part of the evaluation covered under this concept 
memorandum: 

 

1. Boyle|AECOM. Chatfield Reservoir Storage Reallocation – Mitigation Support (Concept 
Memorandum), November 25, 2008. 

2. EDAW. Chatfield Reservoir cad files, topography, and surface features, 2008.  

3. EDAW. Chatfield Reservoir hydrologic data, December 2008. 

4. EDAW. Chatfield Reservoir Recreation Study, Initial Mitigation Plan, December 2006. 

5. U.S. Army Corps of Engineers (USACE). EM 1110-2-1420, Hydrologic Engineering 
Requirements for Reservoirs, October 31, 1997. 

6. U.S. Army Corps of Engineers (USACE). EM 1110-2-2300, General Design and Construction 
Considerations for Earth and Rock-Fill Dams, July 30, 2004. 

7. U.S. Army Corps of Engineers (USACE).  ETL 1110-2-221, Wave Runup and Wind Setup on 
Reservoir Embankments, November 29, 1976.  

8. U.S. Army Corps of Engineers (USACE). South Platte River Chatfield Lake, Colorado; Roads 
and Utilities – Stage III, April 1974.  
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ISSUES 

During the site visit and subsequent conversations with the marina 
owners, Colorado State Parks staff, and EDAW staff the following 
issues related to the marina operation was identified: 

• Relocating the existing public restrooms above the new high 
water line will put undue pressure on the restrooms in the 
existing restaurant building 

• The need to maintain the current anchoring scheme for the 
marina so the facility does not have to be routinely moved in 
and out during lake level fluctuations 

• The existing breakwater does not have winches  and cannot be 
adjusted sufficiently to allow for the increased lake fluctuation 
levels 

Recommendations 

To address the relocation of the existing public restrooms, we have the 
understanding that this will be accomplished with a land based unit. 

To maintain the existing anchoring scheme and allow the marina 
owner to maintain the historic levels of maintenance effort and cost 
related to the anchoring, we are recommending that new anchors be 
constructed and installed and that all existing winches be replaced.  
When the average fluctuation of the lake is increased, the location of 
the existing anchors would not provide sufficient scope.  A cost 
estimate was prepared to move the existing anchors, but that proved to 
be more expensive than providing new anchors in the correct location. 
Cost to place new anchors, replace existing cable to maintain existing 
scope ratios, and replace winches of $278,000  (rounded) is shown in 
Attachment A.  Attachment B shows the scope ratio detail, Attachment 
C shows the anchor weight calculations, Attachment D shows the cost 
comparison of moving vs. replacing the existing anchors. 

To allow the existing breakwater to be adjusted for the higher lake 
fluctuation levels we are recommending that 4 floatation platforms 
with winches be attached to the ends of the breakwater sections with 
new anchors placed.  Attachment E shows the breakdown of the  
$32,000 (rounded) cost for the new winch platforms. 



2
This page contains trade secrets or confidential commercial and financial information that the Offeror believes to be exempt from disclosure under the Freedom of Information 

Act, and which is subject to the legend contained on the cover page of this proposal. 

Cost Summary 

Anchoring     $278,000 
Breakwater winches    $32,000 

Total      $310,000 

Jim Scott 
Dean Crane 
ARAMARK Parks and Destinations 
POB 1926 
Page, AZ 86040 

12.29.08 
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Attachment A 
Chatfield marina- replacement cost of cable, winches, and anchors  
      
Price quotations from D&M Wire Rope, Grand Junction, 
CO   

Description Quantity Unit  Unit Cost Total Cost 
5/8" IWRC ft 22700 $1.00  $22,700.00 
Cable ends ea 104 $10.50  $1,092.00 
Freight lump 1 $2,000.00  $2,000.00 
Reel charge ea 8 $40.00  $320.00 
      
     $0.00 
     $26,112.00 
      
LM16 winch w/wide drum ea 99 $1,525.00  $150,975.00 
Freight lump 1 $4,000.00  $4,000.00 
      
     $154,975.00 
      
Form and place new 
anchors ea 33 $1,528.93  $50,454.69 
      
Total     $231,541.69 
      
Contingency- 20%     $46,308.34 
      
Total     $277,850.03 
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Attachment B 
Anchor 
cable 
#

Attached 
to Anchor 
# Length 

Scope ratio at 44' 
elevation 

Length at 
64' 
elevation 

Scope ratio 
at 64' 
elevation 

        
1 1 324 16.2 1 486 16.2 1 
2 2 133 6.65 1 199.5 6.65 1 
3 3 150 7.5 1 225 7.5 1 
4 3 113 5.65 1 169.5 5.65 1 
5 3 260 13 1 390 13 1 
6 3 142 7.1 1 213 7.1 1 
7 4 107 5.35 1 160.5 5.35 1 
8 4 236 11.8 1 354 11.8 1 
9 4 137 6.85 1 205.5 6.85 1 

10 5 106 5.3 1 159 5.3 1 
11 5 232 11.6 1 348 11.6 1 
12 5 136 6.8 1 204 6.8 1 
13 6 104 5.2 1 156 5.2 1 
14 6 232 11.6 1 348 11.6 1 
15 6 263 13.15 1 394.5 13.15 1 
16 6 111 5.55 1 166.5 5.55 1 
17 7 138 6.9 1 207 6.9 1 
18 7 144 7.2 1 216 7.2 1 
19 7 294 14.7 1 441 14.7 1 
20 8 273 13.65 1 409.5 13.65 1 
21 8 310 15.5 1 465 15.5 1 
22 9 80 4 1 120 4 1 
23 1 246 12.3 1 369 12.3 1 
24 1 248 12.4 1 372 12.4 1 
25 10 174 8.7 1 261 8.7 1 
26 11 72 3.6 1 108 3.6 1 
27 11 98 4.9 1 147 4.9 1 
28 12 71 3.55 1 106.5 3.55 1 
29 12 96 4.8 1 144 4.8 1 
30 13 90 4.5 1 135 4.5 1 
31 13 90 4.5 1 135 4.5 1 
32 14 90 4.5 1 135 4.5 1 
33 14 103 5.15 1 154.5 5.15 1 
34 15 110 5.5 1 165 5.5 1 
35 16 190 9.5 1 285 9.5 1 
36 16 90 4.5 1 135 4.5 1 
37 17 218 10.9 1 327 10.9 1 
38 24 303 15.15 1 454.5 15.15 1 
39 26 298 14.9 1 447 14.9 1 
40 28 296 14.8 1 444 14.8 1 
41 31 275 13.75 1 412.5 13.75 1 
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42 31 281 14.05 1 421.5 14.05 1 
43 43 334 16.7 1 501 16.7 1 
44 10 104 5.2 1 156 5.2 1 
45 20 87 4.35 1 130.5 4.35 1 
46 21 192 9.6 1 288 9.6 1 
47 20 74 3.7 1 111 3.7 1 
48 21 191 9.55 1 286.5 9.55 1 
49 21 81 4.05 1 121.5 4.05 1 
50 19 40 2 1 60 2 1 
51 19 55 2.75 1 82.5 2.75 1 
52 18 77 3.85 1 115.5 3.85 1 
53 17 182 9.1 1 273 9.1 1 
54 31 215 10.75 1 322.5 10.75 1 
55 17 175 8.75 1 262.5 8.75 1 
56 33 92 4.6 1 138 4.6 1 
57 34 70 3.5 1 105 3.5 1 
58 34 117 5.85 1 175.5 5.85 1 
59 22 81 4.05 1 121.5 4.05 1 
60 23 74 3.7 1 111 3.7 1 
61 22 186 9.3 1 279 9.3 1 
62 25 35 1.75 1 52.5 1.75 1 
63 25 128 6.4 1 192 6.4 1 
64 25 95 4.75 1 142.5 4.75 1 
65 27 88 4.4 1 132 4.4 1 
66 27 42 2.1 1 63 2.1 1 
67 27 114 5.7 1 171 5.7 1 
68 27 91 4.55 1 136.5 4.55 1 
69 28 281 14.05 1 421.5 14.05 1 
70 29 88 4.4 1 132 4.4 1 
71 29 54 2.7 1 81 2.7 1 
72 30 130 6.5 1 195 6.5 1 
73 30 124 6.2 1 186 6.2 1 
74 29 111 5.55 1 166.5 5.55 1 
75 32 84 4.2 1 126 4.2 1 
76 32 122 6.1 1 183 6.1 1 
77 32 98 4.9 1 147 4.9 1 
78 29 162 8.1 1 243 8.1 1 
79 32 108 5.4 1 162 5.4 1 
80 33 201 10.05 1 301.5 10.05 1 
81 32 108 5.4 1 162 5.4 1 
82 43 229 11.45 1 343.5 11.45 1 
83 35 270 13.5 1 405 13.5 1 
84 33 115 5.75 1 172.5 5.75 1 
85 42 130 6.5 1 195 6.5 1 
86 41 126 6.3 1 189 6.3 1 
87 41 144 7.2 1 216 7.2 1 
88 40 130 6.5 1 195 6.5 1 
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89 40 130 6.5 1 195 6.5 1 
90 39 130 6.5 1 195 6.5 1 
91 39 130 6.5 1 195 6.5 1 
92 38 128 6.4 1 192 6.4 1 
93 38 126 6.3 1 189 6.3 1 
94 37 100 5 1 150 5 1 
95 37 167 8.35 1 250.5 8.35 1 
96 36 130 6.5 1 195 6.5 1 
97 36 104 5.2 1 156 5.2 1 
98 35 82 4.1 1 123 4.1 1 
99 26 281 14.05 1 421.5 14.05 1 

100 24 292 14.6 1 438 14.6 1 
        
  15099   22648.5   

Attachment C 

Current anchor configured with 12 ea. 55 gallon drums 

Dry 
weight 
55 gallons / 7.48 = 7.35 cubic feet 
Cubic feet X 145 lbs. concrete = 1066.18 pounds 

Wet weight 
Dry 
weight 

 1066.18
less displacement- 7.35 cf X 8.34 lbs. 61.32
Wet weight per drum 1004.85

Wet weight of 12 drums 12058.24

Concrete block 

7.35 cf X 12 88.24 cubic feet 
88.24 cubic feet / 27 = 3.27 cubic yards
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Attachment D 
Chatfield cost comparison- move existing anchors  
vs. place new concrete blocks 
Move existing 33 underwater anchors 

 Qty. Unit Price Extension 
Barge w/operator 4 hrs $250.00 $1,000.00
Labor 6 hrs $79.00 $474.00
Diver 2 hrs $125.40 $250.80

Total per anchor  $1,724.80
Total 33 anchors  $56,918.40
Contingency 20%  $11,383.68
Total  $68,302.08

Replace existing 33 underwater anchors 

Set forms 2 hrs $79.00 $158.00
concrete 3.3 yds $125.00 $412.50
Barge w/operator 1 hrs $250.00 $250.00
Labor 2 hrs $79.00 $158.00

Total per anchor  $978.50
Total 33 anchors  $32,290.50
Contingency 20%  $6,458.10
Total  $38,748.60

Replace 10 buried anchors (underwater, can't be moved) 

Set forms 2 hrs $79.00 $158.00
concrete 3.3 yds $125.00 $412.50
Backhoe w/operator 3 hrs 135 $405.00

Total per anchor  $975.50
Total 10 anchors  $9,755.00
Contingency 20%  $1,951.00
Total  $11,706.00

Total move cost  $80,008.08
Total replace cost  $50,454.60
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Attachment E 
Chatfield marina- cost of breakwater winch platforms 

Price quotations from D&M Wire Rope, Grand Junction, CO 
Description Quantity Unit  Unit Cost Total Cost

5/8" IWRC ft 1200 $1.00 $1,200.00
Cable ends ea 4 $10.50 $42.00
Freight lump 1 $500.00 $500.00
Reel charge ea 2 $40.00 $80.00

 $0.00
 $1,822.00

HM24 winch w/wide 
drum 

ea 4 $2,240.00 $8,960.00

Freight lump 1 $650.00 $650.00

 $9,610.00
Construct floatation 
platform 

lump 4 $3,280.00 $13,120.00

Form and place new 
anchors 

ea 4 $1,528.93 $6,115.72

Total $26,507.72

Contingency- 20% $5,301.54

Total $31,809.26
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June 1, 2009          

Reallocation issues for Chatfield Marina 

Mitigation of the marina facility is a very complex issue as is mitigation of numerous other areas 
in the State Park.  The same public use criteria and uncertainty exists for the marina as identified 
at the swim beach in the EDAW report on page 3-6.  An in-kind mitigation plan could result in 
higher development costs and potentially higher annual maintenance costs.  Looking at 
redevelopment of marina operations brings into question multiple issues involving both access 
and operations.  Major issues are listed below with in-depth discussions following for each one.

The marina has been 28 years in development and refinement to achieve a smooth, viable 
operation.  It will be almost impossible to achieve across the board in-kind replacement, but we 
endeavor to achieve parity through give and take negotiations and planning.  Many minor and 
unforeseen problems will be facing the marina as the process evolves and a contingency must be 
reserved for those problems. 

Major issues that we foresee at this time are: 

1.  Main parking lot elevation and proximity to the marina, dedication to marina customers and 
inclusion of additional parking for group picnic areas.  10 year flood protection issues 

The main parking lot of the marina was constructed by the marina with private funds.  The 
paving of the lot was done by the State several years later as part of an agreement reached with 
the Marina.  Additional parking lots were made available by the State to handle day use picnic 
areas near the marina. The parking lot was briefly underwater during each of the 10 year flood 
events.  At that water level, there was an open water exposure to the west as the main lake level 
was joined.  Wave action was minimized by the numerous trees on the shore.  Prolonged 
exposure along that shore with no trees for protection would pose a structural threat to the 
marina.  Raised protection in that area should be included. 

2.  Final location of marina building and subsequent reconstruction: 

There is an on-going history regarding the marina building.  The existing structure was approved 
for relocation to the shore to an elevation of 5433 in order to improve access and function as well 
as stabilize the flotation.  It was the plan to have the building out of the water permanently 
except for 10 year flood events. The relocation was to be achieved by adding 2-3  feet of flood 
water to the reservoir under controlled conditions to allow the building to be floated in place over 
a concrete slab and then slowly lowered into place as steel braces were added under the building. 
This water control was approved by the Corps. and was to be coordinated with the marina staff.  
This high and dry location would reverse the water absorption in the floats under the building 
rendering the flotation more than stable enough to re-float during any future 10 year flood 
events, but not permanently.  This approval was closely followed by the start of serious talks 
regarding a reallocation at Chatfield.  The storing of more water at Chatfield removed the 
viability of a dry shoreline location at elevation 5433 along with the method of moving the 
building into place. The shoreline move was put on hold and temporary flotation added to the 
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marina building to let the reallocation talks play out. 

In 2000-2003 the drought emergency hit Colorado and the discussion quickly went from high 
water to no water.  The building with the deeper draft caused by the temporary flotation was now 
at risk for catastrophic grounding due to low water.  Some of the temporary flotation was 
removed to get by.  The 2003 March blizzard saved us all and we are now back to quandary “A”, 
the store needs to be moved to the shore for logistics and stability.  The problem now is that the 
5433 plan has no viability for either of the reallocation scenarios.  The only solution with higher 
water levels appears to be a new platform with flotation for 10 year flood events and a new 
structure at a higher elevation. The exact location needs to be selected to meet all the needed 
criteria: access both from the shore and from the water to equal satisfaction. 

3.  Shoreline stabilization around marina to accommodate new water levels 

The proposed elevation changes for the marina cove will be very challenging for the shoreline 
surrounding the marina.  Rip-rap is extremely problematic in this application.  The quiet waters 
in front of the marina are a haven for air-born trash, dead fish and public refuse.  All this trash 
migrates to the shore and is trapped on the beach, rip-rap or whatever is on the shore.  
Maintenance is by hand and very tedious, even now on the sandy beach and would be potentially 
prohibitive if the shore stabilizing material is not designed with this in mind. 

4.  Access to/from the marina building for customers, vendors, employees as well as utilities and 
maintenance 

Continuing with the #2 discussion, all electrical hookups, sewers, lift stations, telephone lines, 
water lines,  etc. must be replaced    Vendor deliveries, customer and employee usage and access 
must be coordinated with any new marina building location.  ADA considerations must always 
be considered.

5.  Location of trash dumpsters with access for service trucks and marina employees handling 
trash carts from the marina 

The marina funded and built an area near the boat launch turn around loop for trash receptacles 
that allow employees to easily take trash to shore from the marina and transfer to the dumpster.  .  
A mid-way path was developed accessing the dumpster location. This same path facilitates 
access to the existing land based restroom.  All these facilities will be inundated and will need to 
be replaced. 

6.  Location of marina on-shore fenced service area and dedicated employee parking 

The marina funded and built an on-shore fenced service area at the parking lot level for service 
equipment and supplies as well as an asphalt parking lot for dedicated employee parking.  This 
service area will be inundated and must be relocated and replaced. 

7.  Location of main electrical transformers 
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Two main transformers now feed the marina property.  Both were placed on a hill built by the 
marina that was above the 10 year flood level.  One of these transformers belongs to the marina 
and the other belongs to the State.  With the transformers at this level, the marina and some of 
the State’s facilities are able to remain operational during the 10 year flood events.  This 10 year 
flood buffer will be lost at elevation 5444 and must be mitigated, including all underground 
marine cable which is rated for underwater service. 

8.  Anchor cable holding capacity and winch adjustment issues along with dead weight anchor 
replacement and maintenance 

The Chatfield marina concession contract was selected because of the proximity to a vast and 
growing population, a very small water level fluctuation, and a permanent minimum pool.  The 
anchor system at Chatfield has been developed for minimal labor for adjustment, with most 
anchors needing no adjustment during a normal operating year.  No anchors at all need 
adjustment during the busy summer boating season.  A new anchoring system must be developed 
to handle the larger fluctuations with the reallocation.  The study done by Aramark addressed the 
maintenance of a constant scope with existing anchors which would maintain holding capacity at 
deeper levels.  However, the question of increased anchor adjustment was not addressed and the 
issue needs to be revisited.  New anchors would need to be installed with in-kind holding 
capacity to the current system as well as consideration for no interference with deep draft boats 
during low water periods.  The marina is currently changing all existing anchors to screw-type 
anchors and starting to recover all of the concrete barrel anchors..  Unfortunately, the barge and 
installation system for this screw anchor system cannot handle the increased depths of the 
reallocation.

9.  Harbor wind, wave, and ice shift protection during normal operating water levels as well as 
10 year flood events 

Land masses fully enclose the marina harbor on 3 sides with the open area on the lake side of the 
marina protected by a large 18 foot wide dock with a full tire breakwater in front of it.  This 
configuration fully protects the marina against wind, wave and ice shift events.  The 
reconstruction must maintain this full protection, in kind. 

10.  Floating breakwater anchor and adjustment issues 

Unlike the Lake Powell breakwater example, the marina breakwater is much lighter weight and 
cannot be anchored at the 2 ends only.  The main marina floating breakwater has 18 cables 
anchoring it in place and the smaller, secondary tire breakwater at the west of the harbor has 2 
cables. The secondary breakwater is in place for 10 year flood events only.  The multiple cables 
assure minimal loss of breakwater anchoring and positioning should there be a cable failure.  
There is currently no adjustment needed for the breakwater anchor cables during normal 
operating periods.  Also, currently, there is no means for breakwater anchor cable adjustment.  
Increased depths and fluctuation would require winch platforms at all 20 cables. 

11.  Harbor excavation and subsequent logistics for relocation and protection of the entire 
floating portion of the marina facilities 

	 Recreation Facilities Modification Plan
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The harbor excavation to an elevation of 5412 to accommodate operation of boats at water 
elevation 5417 is a product of the 2000-2003 drought years.  It also facilitates sand and gravel 
material recovery to raise parking lots, land masses and other facilities above the proposed new 
high water plus freeboard elevation.   The marina is currently anchored by 99 cables and will 
need to be moved out of the way and safely re-anchored in a temporary location to clear the 
harbor for the excavation.  This process will be very time and labor intensive and will interrupt 
the marina business for a significant length of time.  Ice shift is a tremendous force on the marina 
docks which may greatly limit winter work as well as interfere with where the marina can be put 
during construction. 

12.  Rental boat operations including customer access and navigation issues, employee access, 
and beach based operations 

The rental boat operation currently utilizes an easy access group of docks that are close to the gas 
facility.  This allows employee costs to be shared.  The rental boats are set to come and go well 
outside of the marina leased slip area for the safety and peace of mind of both renter and private 
boat docking customer.  Approximately ½ of the rental fleet operates from the sandy shore in 
front of the marina. 

13.  Public restroom proximity for customer access including day use boater, marina patron and 
snack bar patrons, 

The public restroom, if land based, must be located at a distance equal to the distance now 
experienced for day use boats, marina dock patrons, and marina snack bar patrons.  The snack 
bar is currently operating on a health department variance for the restroom requirement based on 
the closeness and ease of access to the present public land based restroom.  The floating restroom 
in the marina is reserved for Seagulls Restaurant customers only and is limited in capacity 
because of the size of the sewage handling pumps and lift station basin.        

14.  Gas dispensing operations including supplier, customer and employee access 

The on-water gasoline facility at the marina has critical placement issues.  The gas barge and 
floating dispensers must remain close to the road for delivery truck access.  Simultaneously, it 
must have easy access for boats to docks at a selection of 4 different fueling locations and then 
facilitate easy exit in order to meet peak season volume demands.  An employee must be in  
attendance to monitor the fueling operation and initiate safety and anti-pollution procedures as 
needed.  This employee is shared with the rental operation.  The gas dock facility also houses the
marina pump out equipment and needs to be accessible to the largest boats with the deepest 
drafts. The marine pump out facility discharges to the marina store lift station at this time. An 
alternate sewage handling scheme would need to be addressed when the store is relocated. 

15.  Facility beautification for on-going customer appeal 

The marina is touted to be one of the nicest facilities in one of the prettiest settings in the western 
United States.  Beautification of the marina area after reconstruction is extremely important and 
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definitely part of the mitigation process. 

16.  Economic impact of the construction and reallocation process.  (Already touched on briefly 
by EDAW)   

This is an obvious area for detailed discussion which will be visited many more times in the 
future. 

While this is just an overview, it represents an example of the complexity at hand in regard to the 
marina.  Revisiting the issues should be in depth and often. 

Linda and Roger Perry, 
Chatfield Marina, Inc.
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5437’ Alternative

This section describes facility effects and conceptual designs for the relocation and redevelopment of park 
facilities that would be impacted by an alternative that would raise the water level of Chatfield Reservoir to 
5437’, or approximately 7’ lower than the alternative that was previously described.  Impacts to park facilities 
and programs were based on a future high pool water elevation of 5437’, with an additional buffer of 2 verti-
cal feet to account for wave action and provide a margin of safety.  Major facilities, such as buildings and main 
roadways, which had to be relocated or redeveloped, were located above the additional buffer of two vertical 
feet, at a 5439’ elevation.  
Any facilities or use areas that fell below, or close to, elevation 5439’ were evaluated for replacement or ad-
justment. In some cases, an existing parking area or boat ramp would only need to be partially modified to 
accommodate the future water level. 
An important assumption that guided the conceptual design effort was that no facility or program area would 
loose any capacity or functionality as the result of relocation or modification. Put another way, the mitigation 
plan provides for in kind replacement of facilities affected by higher water levels.  Design and development of 
replaced facilities would be completed under current building codes, Colorado State Parks building require-
ments, and to meet American Disability Act (ADA) requirements for public facilities. 

It must be emphasized that the mitigation plan reflects a conceptual level of design.  More detailed design will 
be required to address site-specific conditions and other design factors.  Among these, is the need to base the 
design on final reservoir operations modeling so that facility locations and features reflect the actual drawdown 
conditions that are anticipated after the reallocation project is further refined.  

Costs for implementing the recreation mitigation plan are presented in pages A-28 - A-48.  A key assumption 
in developing the mitigation plan is that fill material will be available from on site sources and that this material 
can be obtained from locations below the high water line.
During preliminary stages of this study, design alternatives were considered at varying levels of detail.  Fol-
lowing review and discussion with Colorado State Parks and other study participants, a preferred concept was 
identified for each major use area.  Only the preferred concept is presented in this report. 
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Affected Recreational Use Areas and 
Facilities 

The discussion that follows focuses on the af-
fected use areas and provides an area-by-area 
description of what facilities would have to be 
relocated or redeveloped.  Areas that would 
not be influenced, such as the campgrounds, 
are not considered in this discussion.  The 
areas that would be affected include the follow-
ing:
•	 North Ramp/Massey Draw
•	 Swim Beach Area
•	 Kingfisher/Platte River Areas
•	 Marina Area
•	 Plum Creek Area

North Ramp/Massey Draw
This is the only formal boat launch area on 
the west side of the reservoir.  It includes two 
ramps, paved parking and circulation areas, 
and a variety of support facilities.  The area 
also includes a series of picnic shelters.  Table 
5.1 provides a complete listing of facilities in 
the area, noting which of these would be influ-
enced by a water level increase to 5437’.  
Map 5.2  is an aerial photo depicting the area 
with the 5439’ water elevation shown.  As can 
be seen in the photo, the two existing boat 
ramps would be inundated.  Remaining areas, 
including most of the parking, the picnic shel-
ters and circulation roads, would remain above 
the normal high water line.    

NORTH RAMP
ITEM UNIT UNIT 

QTY
INUNDATION AT 
ELEVATION 5439

PARKING AREA

Asphalt SF 400,000 NO

BOAT RAMPS

Concrete SF 16,800 Yes
Docks ITEM 4 NA

TRAILS
Concrete Trails SF 60,000 NO

ARCHITECTURE
Restroom Building -West SF 485 NO
Restroom Building SF 485 NO
Day Use Shelter SF 168 NO
Day Use Shelter - west SF 168 NO
Information kiosk ITEM 2 NO

FURNITURE

Picnic Tables ITEM 32 NO
Benches ITEM 1 NO
Water fountain ITEM 4 NO
Dumpsters ITEM 3 NO
Trash Receptacles ITEM 7 NO
Bollards ITEM 4 NO
Grills ITEM 8 NO
Regulatory Signs ITEM 46 NO

UTILITIES
Water Hydrants ITEM 2 NO
Lift Station ITEM 2 NO
Telephone ITEM 1 NO

ELECTRICAL 
Transformers ITEM 1 NO
Light poles ITEM 26 NO

Table 5.1 North Ramp Inventory
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Map 5.2

Low Pool Elevation - 5428

North Ramp
-  2 Ramps
-  Parking
-  Restroom
-  Covered Tables
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Table 5.2 Massey Draw Inventory

MASSEY DRAW
ITEM UNIT UNIT 

QTY
INUNDATION AT 
ELEVATION 5439

PARKING AREA

Gravel SF 34,000 NO

Wheel Stops ITEM 34 NO

TRAILS
Asphalt Trails SF 9,304 50%

ARCHITECTURE
Restroom Building SF 250 NO

FURNITURE

Picnic Tables ITEM 8 YES
Benches ITEM 3 YES
Dumpsters ITEM 2 NO

Trash Receptacles ITEM 3 YES
Grills ITEM 8 YES
Regulatory Signs ITEM 12 NO

Fencing LF 487 NO

RECREATIONAL FACILITIES

Beach Volleyball Court ITEM 1 YES
Horseshoe Pits ITEM 2 YES

Massey Draw is another popular use area located in the vicinity of the north ramps. Facilities located in this 
area are also listed in Table 5.2 and depicted in Map 5.3.  The beach area, including a volleyball court and 
horseshoe pits, would be inundated at 5439’. 
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Massey Draw
-  Tables
-  Restrooms
-  Parking

Map 5.3
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Swim Beach Area

This is a key use area that is heavily visited.  
Swimming is the most popular visitor activity 
at Chatfield State Park.  Major development 
has occurred in this area, including large 
parking areas, a swim beach with graded 
slopes and sand, and a wide variety of sup-
port facilities such as restrooms, concession 
buildings, and others.  The area also includes 
an extensive network of walkways and trails.  
Facilities are itemized in Table 5.3.
As shown in Map 5.4, most of this area would 
be inundated at a water elevation of 5437’ 
and would have to be relocated.  
The swim beach area also includes the Deer 
Creek Area with its balloon launch facilities 
and day use sites.  The balloon launch area 
is very popular and hosts an annual balloon 
festival that attracts thousands of visitors.  Fa-
cilities in this area are listed in Table 5.3 and 
depicted in Map 5.4.  An increase in water el-
evation to 5437’ would not inundate the area.

Table 5.3 Swim Beach Inventory

SWIM BEACH

ITEM UNIT UNIT 
QTY

INUNDATION AT 
ELEVATION 5439

PARKING AREA

Asphalt SF 238,000 75%
Wheel Stops ITEM 274 75%

TRAILS
Concrete Trails SF 5,112 YES

ARCHITECTURE
Swim beach Shower/Restroom Building SF 1,275 YES
Swim beach Concession Building SF 650 YES
Swim beach First Aid Station SF 510 YES
Information kiosk ITEM 2 YES

FURNITURE

Picnic Tables ITEM 12 YES
Benches ITEM 7 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 4 YES
Trash Receptacles ITEM 10 YES
Bollards ITEM 6 YES
Grills ITEM 8 YES
Regulatory Signs ITEM 17 YES
Fencing LF 929 YES

RECREATIONAL FACILITIES

Lawn SF 80,000 YES
Beach Volleyball Court ITEM 0 YES
Horse Shoe Pits ITEM 0 YES
Sand CY

UTILITIES
Water Hydrants ITEM 2 YES
Lift Station ITEM 1 YES
Telephone ITEM 2 YES

ELECTRICAL 
Light poles ITEM 1 YES
Electrical Transformer ITEM 2 YES
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Low Pool Elevation - 5428

Deer Creek
 - Balloon Launch
 - Parking
 - Restroom
 - Tables

Eagle Cove
 - Beach
 - Parking
 - Portable
 - RestroomDeer Creek

Swim Beach
 - Restroom
 - Concessions
 - Ranger/ First Aid
 - Tables
 - Parking

Entrance Station

Map 5.4
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Another use area in this vicinity is 
Eagle Cove, which is located just 
north of Deer Creek.  The limited 
facilities in this area are listed in 
Table 5.4 and illustrated in Map 
5.4.  All of the facilities in this area 
would have to be relocated.

Table 5.4 Eagle Cove and Deer Creek Inventory

ITEM UNIT UNIT
QTY

INUNDATION AT
ELEVATION 5439

PARKING AREA
Wheel Stops ITEM 29 YES
Gravel SF 13,000 50%

ARCHITECTURE
Portable restroom ITEM 1 YES

FURNITURE
Dumpsters ITEM 1 YES
Trash Receptacles ITEM 1 YES
Regulatory Signs ITEM 2 YES
Fencing LF 84 YES

PARKING AREA
Asphalt SF 26,000 NO
Gravel staging road SF 34,000 NO
Wheel Stops ITEM 28 NO

TRAILS
Concrete Trails SF 18,000 NO
Foot bridge LF 15' NO

ARCHITECTURE
Restroom Building SF 485 NO
Information kiosk ITEM 1 NO

FURNITURE
Picnic Tables ITEM 12 NO
Benches ITEM 1 NO
Water fountain ITEM 2 NO
Dumpsters ITEM 1 NO
Bollards ITEM 4 NO
Trash Receptacles ITEM 2 NO
Grills ITEM 11 NO
Regulatory Signs ITEM 5 NO
Wind Sock ITEM 1 NO

LANDSCAPE
Landscaped Island SF 3,421 NO
Decorative stone retaining wall LF 54 NO

UTILITIES
Water Hydrants ITEM 1 NO

ELECTRICAL
Transformers ITEM 1 NO

EAGLE COVE

DEER CREEK

Page 1 of 1
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Jamison/Catfish Flats/Fox Run Group Use 
Areas

These areas consist of a series of group use areas that 
include picnic shelters, restrooms, parking, and related 
facilities.  A complete listing of facilities is provided 
in Tables 5.5-7.  Map 5.5 depicts the relationship be-
tween these facilities and a water elevation of 5437’.  At 
this water elevation, some of these facilities would be 
inundated and they would have to be redeveloped at 
another location.  Portions of the trail system would also 
have to be redeveloped.

Table 5.6 Catfish Flats Inventory

CATFISH FLATS

ITEM UNIT UNIT 
QTY

INUNDATION AT 
ELEVATION 5439

PARKING AREA

Asphalt SF 61,000 NO

Wheel Stops ITEM 79 NO

TRAILS
Concrete Trails SF 18,392 YES

ARCHITECTURE
Restroom Building SF 485 NO

Group Picnic Area 1  
(North)

Walls LF 135 NO

Group Shelters SF 1,512 NO

Gravel Pavement SF 3,450 NO

Picnic Tables ITEM 10 NO

Electrical Hookup ITEM 1 NO

Group Picnic Area 2 
(South)

Walls LF 135 YES
Group Shelters SF 756 YES
Gravel Pavement SF 3,000 NO

Picnic Tables ITEM 8 YES
Electrical Hookup ITEM 1 NO

FURNITURE

Picnic Tables ITEM 5 YES
Benches ITEM 1 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 1 YES
Regulatory Signs ITEM 9 YES

UTILITIES
Water Hydrants ITEM 3 NO

Lift Station ITEM 1 NO

ELECTRICAL 
Electrical Transformer ITEM 1 NO

JAMISON

ITEM UNIT UNIT 
QTY

INUNDATION AT 
ELEVATION 5439

PARKING AREA
Asphalt SF 41,500 50%
Wheel Stops ITEM 61 YES

TRAILS
Concrete Trails SF 30,000 YES

ARCHITECTURE
Jamison Restroom SF 485 YES

FURNITURE
Picnic Tables ITEM 4 YES
Benches ITEM 1 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 1 YES
Trash Receptacles ITEM 1 YES
Grills ITEM 4 YES
Regulatory Signs ITEM 9 YES

UTILITIES
Lift Station ITEM 1 YES

ELECTRICAL 
Electrical Transformer ITEM 1 YES

Table 5.5 Jamison Inventory
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Jamison/Catfi sh Flats/Fox Run Group Use Areas

These areas consist of a series of group use areas that 
include picnic shelters, restrooms, parking, and related 
facilities.  A complete listing of facilities is provided in 
Table 5.5-7.  Map 5.5 depicts the relationship between 
these facilities and a water elevation of 5437.  At this 
water elevation, some of these facilities would be 
inundated and they would have to be redeveloped at 
another location.  Portions of the trail system would 
also have to be redeveloped.

Map 5.5

Table 5.6 Catfi sh Flats Inventory

JAMISON

ITEM UNIT UNIT
QTY

INUNDATION AT
ELEVATION 5439

PARKING AREA

Asphalt SF 41,500 50%

Wheel Stops ITEM 61 YES

TRAILS

Concrete Trails SF 30,000 YES

ARCHITECTURE

Jamison Restroom SF 485 YES

FURNITURE

Picnic Tables ITEM 4 YES

Benches ITEM 1 YES

Water fountain ITEM 2 YES

Dumpsters ITEM 1 YES

Trash Receptacles ITEM 1 YES

Grills ITEM 4 YES

Regulatory Signs ITEM 9 YES

UTILITIES

Lift Station ITEM 1 YES

ELECTRICAL 

CATFISH FLATS

ITEM UNIT UNIT
QTY

INUNDATION AT
ELEVATION 5439

PARKING AREA

Asphalt SF 61,000 NO

Wheel Stops ITEM 79 NO

TRAILS

Concrete Trails SF 18,392 YES

ARCHITECTURE

Restroom Building SF 485 NO

Group Picnic Area 1 
(North)

Walls LF 135 NO

Group Shelters SF 1,512 NO

Gravel Pavement SF 3,450 NO

Picnic Tables ITEM 10 NO

Electrical Hookup ITEM 1 NO

Group Picnic Area 2
(South)

Walls LF 135 YES

Group Shelters SF 756 YES

Gravel Pavement SF 3,000 NO

Picnic Tables ITEM 8 YES

Electrical Hookup ITEM 1 NO

FURNITURE

Picnic Tables ITEM 5 YES

Benches ITEM 1 YES

Water fountain ITEM 2 YES

Dumpsters ITEM 1 YES

Trash receptacles ITEM 1 YES

Regulatory Signs ITEM 9 YES

UTILITIES

Water Hydrants ITEM 3 NO

Lift Station ITEM 1 NO

ELECTRICAL 

Electrical Transformer ITEM 1 NO

Table 5.5 Jamison Inventory

Jamison
 - Parking
 - Restroom
 - Tables

Catfi sh Flats
 - Parking
 - Restroom
 - Covered Tables
 - Group Picnic

Fox Run
 - Parking
 - Covered Tables
 - Group Picnic

Map 5.5
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Table 5.7 Fox Run Inventory

FOX RUN

ITEM UNIT UNIT 
QTY

INUNDATION AT 
ELEVATION 5439

PARKING AREA

Gravel SF 31,000 NO

TRAILS
Concrete Trails SF 47,688 50%

ARCHITECTURE
Portable Restrooms ITEM 2 NO

Group Picnic Area

Walls LF 135 YES
Group Shelters SF 1,512 YES
Gravel Pavement SF 3,450 YES
Picnic Tables ITEM 8 YES
Electrical Hookup YES/NO No

FURNITURE

Picnic Tables ITEM 0 YES
Benches ITEM 0 YES
Water fountain ITEM 0 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 2 YES
Regulatory Signs ITEM 5 50%
Fencing LF 716 NO

RECREATIONAL FACILITIES

Beach Volleyball Court ITEM 1 YES
Horse Shoe Pits ITEM 2 YES

UTILITIES
Water Hydrants ITEM 1 NO
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Kingfisher/Platte River Areas

A variety of uses occur at this end of the reservoir, 
especially around the gravel ponds that lie between 
the reservoir and the main park road that leads to the 
campground/marina area.  The large gravel pond is 
used by dog training clubs, non-motorized boaters, 
fishermen, and others.  There are relatively few de-
veloped facilities in this area, primarily parking areas 
and trails.  These are listed in Table 5.8.  Map 5.6 
shows the area in detail and highlights the fact that 
all existing facilities in this area would be inundated 
at 5439’.  

Table 5.8 Kingfisher Area

KINGFISHER AREA

ITEM UNIT UNIT 
QTY

INUNDATION AT 
ELEVATION 5439

PARKING AREA

Gravel SF 38,000 YES
Wheel Stops ITEM 28 YES

FURNITURE

Portable Restrooms ITEM 1 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 1 YES
Regulatory Signs ITEM 3 YES
Fencing LF 375 YES

GRAVEL PONDS

PARKING AREA

Gravel SF 86,500 YES
Wheel Stops ITEM 38 YS

ARCHITECTURE
Portable Restrooms ITEM 1 YES

FURNITURE

Picnic Tables ITEM 4 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 1 YES
Regulatory Signs ITEM 18 YES
Fencing LF 596 YES

PLATTE RIVER

PARKING AREA

Asphalt SF 19,000 NO

Wheel Stops ITEM 87 NO

TRAILS
Concrete Trails SF 9,000 50%
ARCHITECTURE
Restroom Building SF 250 NO

FURNITURE

Picnic Tables ITEM 0 NO

Benches ITEM 2 NO

Dumpsters ITEM 0 NO

Trash receptacles ITEM 2 NO

Regulatory Signs ITEM 7 NO

Fencing LF 743 NO

UTILITIES
Water Hydrants ITEM 1 NO
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Kingfi sher/Platte River Areas

A variety of uses occur at this end of the reservoir, 
especially around the gravel ponds that lie between 
the reservoir and the main park road that leads to 
the campground/marina area.  The large gravel 
pond is used by dog training clubs, non-motorized 
boaters, � shermen, and others.  There are relatively 
few developed facilities in this area, primarily parking 
areas and trails.  These are listed in Table 5.8.  Map 
5.6 shows the area in detail and highlights the fact 
that some existing facilities in this area would be 
inundated at 5439.  

Map 5.6
Table 5.8 Kingfi sher Area

KINGFISHER AREA

ITEM UNIT UNIT
QTY

INUNDATION AT
ELEVATION 5439

PARKING AREA

Gravel SF 38,000 YES

Wheel Stops ITEM 28 YES

FURNITURE

Portable Restrooms ITEM 1 YES

Dumpsters ITEM 1 YES

Trash receptacles ITEM 1 YES

Regulatory Signs ITEM 3 YES

Fencing LF 375 YES

GRAVEL PONDS
PARKING AREA

Gravel SF 86,500 NO

Wheel Stops ITEM 38 NO

ARCHITECTURE

Portable Restrooms ITEM 1 NO

FURNITURE

Picnic Tables ITEM 4 NO

Dumpsters ITEM 1 NO

Trash receptacles ITEM 1 NO

Regulatory Signs ITEM 18 NO

Fencing LF 596 NO

PLATTE RIVER
PARKING AREA

Asphalt SF 19,000 NO

Wheel Stops ITEM 87 NO

TRAILS

Concrete Trails SF 9,000 10%

ARCHITECTURE

Restroom Building SF 250 NO

FURNITURE

Picnic Tables ITEM 0 NO

Benches ITEM 2 NO

Dumpsters ITEM 0 NO

Trash receptacles ITEM 2 NO

Regulatory Signs ITEM 7 NO

Fencing LF 743 NO

UTILITIES

Kingfi sher
 - Parking

Platte River
 - Trailhead
 - Parking
 - Restroom

Gravel
Ponds

Map 5.6
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Marina Area

This is a major use area that has been ex-
tensively developed.  The area includes the 
marina itself, a fishing pier, extensive paved 
parking areas, a boat ramp, group picnic 
sites, and an extensive network of walkways 
and trails.  A detailed list of facilties is pro-
vided in Table 5.9.
Map 5.7 shows the area in detail and depicts 
the 5439’ water elevation.  Nearly all of the 
existing facilities in this area would be af-
fected by an increase in the water level to 
5439’ and most of the area would have to be 
redeveloped. 

Table 5.9 Marina Area Inventory

RIVERSIDE MARINA AREA

ITEM UNIT UNIT 
QTY

INUNDATION AT 
ELEVATION 

5439

    Boat Ramp - concrete SF 4,750 YES
PARKING AREA

Asphalt SF 148,000 50%
Wheel Stops ITEM 36 50%

TRAILS
Concrete Trails SF 7,000 YES

ARCHITECTURE
Concessions Building SF 656 YES
Shower/Restroom Building SF 656 YES
Day Use Shelter SF 168 YES
Information Kiosk ITEM 1 YES

Group Picnic Area
Walls LF 135 YES
Group Shelters SF 2,268 YES
Concrete Pavement SF 5,088 YES
Picnic Tables ITEM 10 YES
Electrical Hookups ITEM 1 YES

FURNITURE

Picnic Tables ITEM 10 YES
Benches ITEM 1 YES
Water Fountain ITEM 1 YES
Dumpsters ITEM 4 YES
Trash Receptacles ITEM 4 YES
Regulatory Signs ITEM 37 YES

RECREATION FACILITIES

Beach Volleyball Court ITEM 1 YES
Horseshoe Pits ITEM 2 YES

UTILITIES
Water Hydrants ITEM 2 YES

ELECTRICAL
Light Poles ITEM 1 YES

WATER-BASED OPERATIONS

Concessions Building SF 4,500 RELOCATION

Riverside Marina Slips RELOCATION

Boat Rental Slips/Dock RELOCATION
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Table 5.10 Marina Point & 
Roxborough Cove Inventory

MARINA POINT

ITEM UNIT UNIT
QTY

INUNDATION AT
ELEVATION 5439

PARKING AREA

Asphalt SF 136,500 50%

Wheel Stops ITEM 200 50%

TRAILS

Concrete Trails SF 14,000 50%

ARCHITECTURE

Restroom Building SF 485 NO

ADA Fishing Pier SF 2,000 YES

Information kiosk ITEM 0

Group Picnic Area

Walls LF 135 NO

Group Shelters SF 2,268 NO

Concrete Pavement SF 5,088 NO

Picnic Tables ITEM 10 NO

Electrical Hookup YES/NO yes

FURNITURE

Picnic Tables ITEM 0 NO

Benches ITEM 1 NO

Water fountain ITEM 2 NO

Dumpsters ITEM 1 NO

Trash Receptacles ITEM 2 NO

Regulatory Signs ITEM 9 NO

Fencing LF 138 NO

RECREATIONAL FACILITIES

Beach Volleyball Court ITEM 1 NO

Horse Shoe Pits ITEM 2 NO

UTILITIES

Water Hydrants ITEM 1 NO

ELECTRICAL 

Light poles ITEM 3 YES

Electrical Transformer ITEM 2 YES

ROXBOROUGH COVE

PARKING AREA

Gravel SF 7,950 YES

ARCHITECTURE

Vault Restroom Building SF 250 YES

FURNITURE

Picnic Tables ITEM 5 YES

Trash Receptacles ITEM 3 YES

Regulatory Signs ITEM 8 YES

UTILITIES

Lift Station ITEM 1 YES

ELECTRICAL 

Riverside Marina
 - Slips
 - Concessions
 - Restroom
 - Parking

Boat Rental

Loop A

Fishing Pier

Marina Point
 - Covered 
Tables
 - Restroom

South Ramp
 - Restroom
 - Tables
 - Parking

Parking
Restroom
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Table 5.10 Marina Point & Roxborough Cove Inventory

MARINA POINT

ITEM UNIT UNIT 
QTY

INUNDATION AT 
ELEVATION 5444

PARKING AREA

Asphalt SF 136,500 YES
Wheel Stops ITEM 200 YES

TRAILS
Concrete Trails SF 14,000 YES

ARCHITECTURE
Restroom Building SF 485 YES
ADA Fishing Pier SF 2,000 YES
Information kiosk ITEM 0

Group Picnic Area

Walls LF 135 YES
Group Shelters SF 2,268 YES
Concrete Pavement SF 5,088 YES
Picnic Tables ITEM 10 YES
Electrical Hookup YES/NO yes

FURNITURE

Picnic Tables ITEM 0 YES
Benches ITEM 1 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 1 YES
Trash Receptacles ITEM 2 YES
Regulatory Signs ITEM 9 YES
Fencing LF 138 YES

RECREATIONAL FACILITIES

Beach Volleyball Court ITEM 1 YES
Horse Shoe Pits ITEM 2 YES

UTILITIES
Water Hydrants ITEM 1 YES

ELECTRICAL 
Light poles ITEM 3 YES
Electrical Transformer ITEM 2 YES

ROXBOROUGH COVE

PARKING AREA

Gravel SF 7,950 YES
ARCHITECTURE

Vault Restroom Building SF 250 YES
FURNITURE

Picnic Tables ITEM 5 YES
Trash Receptacles ITEM 3 YES
Regulatory Signs ITEM 8 YES

UTILITIES
Lift Station ITEM 1 YES

ELECTRICAL 
Electrical Transformer ITEM 1 YES



Chatfield Reservoir 	 Recreation Mitigation Study 

Page A-18EDAW August 2007

Plum Creek Area

This area serves as a trailhead and also 
has a day use area with tables, a rest-
room, and parking.  A list of facilities in 
this area is provided in Table 5.11.   Map 
5.8 shows the current area layout.     

Table 5.11 Plum Creek Inventory

PLUM CREEK AREA

ITEM UNIT UNIT 
QTY

INUNDATION AT 
ELEVATION 5444

PARKING AREA

Gravel SF 35,000 YES
TRAILS

Concrete Trails SF 7,200 YES
ARCHITECTURE

Restroom Building SF 485 YES
FURNITURE

Picnic Tables ITEM 11 YES
Benches ITEM 1 YES
Dumpsters ITEM 1 YES
Regulatory Signs ITEM 2 YES
Fencing LF 697 YES

RECREATIONAL

Volleyball ITEM 1 YES
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Plum Creek Area

This area serves as a trailhead 
and also has a day use area 
with tables, a restroom, and 
parking.  A list of facilities in this 
area is provided in Table 5.11.   
Map 5.7 shows the current area 
layout.     

Table 5.11 Plum Creek Inventory

PLUM CREEK AREA

ITEM UNIT UNIT
QTY

INUNDATION AT
ELEVATION 5439

PARKING AREA

Gravel SF 35,000 YES

TRAILS

Concrete Trails SF 7,200 50%

ARCHITECTURE

Restroom Building SF 485 YES

FURNITURE

Picnic Tables ITEM 11 YES

Benches ITEM 1 YES

Dumpsters ITEM 1 YES

Regulatory Signs ITEM 2 YES

Fencing LF 697 YES

RECREATIONAL

Volleyball ITEM 1 YES

Plum Creek
 - Parking
 - Restroom
 - Volleyball
 - Tables

Map 5.8
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Mitigation Plan

This section provides an area by area discussion and conceptual designs for replacing facilities affected by an 
increase in water level to 5437’.  Cost estimates for facility replacement are presented at the back of this sec-
tion.
North Boat Ramp
•	 High Pool Elevation, 5437’, results in partial inundation of this facility, with ramps becoming inoperable.
•	 Facilities affected are the boat ramps.
•	 Boat ramps would be constructed to extend to the elevation of the existing ramps in order to operate at low 

water levels.  The gradient (slope) on the new ramps would be reduced.
The resulting concept is illustrated in Map 5.9.
Massey Draw Day Use Area

•	 Raising the water level to a High Pool Elevation of 5437’ severely reduces the recreation capacity of this 
area but does not inundate the existing parking area and restrooms.

•	 Mitigation to this area would include creating a usable recreational area in a location closer to large parking 
area, with a similar amount of usable area that currently exists.  Existing beach volleyball and horseshoe 
pits would be rebuilt.  Furniture can be stored and relocated to future area.

The resulting mitigation concept is illustrated in Map 5.9.
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Swim Beach and Vicinity
Impacts in the Swim Beach vicinity are the most substantial of all facilities located along the shoreline.  The 
majority of the Swim Beach site and associated parking area would be inundated and a number of other facilities 
would also be affected.  The mitigation concept is described below and is illustrated in Map 5.10.

Swim Beach

•	 Swim beach area is completely inundated at 5437’.
•	 The facility would be relocated to the west of the current facility.  A swim beach area of similar quality to that 

presently existing could be developed at this location.
•	 In order to construct a beach, the existing facility will need to be demolished and excavated.  Sand will 

need to be saved and also imported to create the new beach environment.  The excavated material will 
assist in filling low areas that would be inundated at 5439’ to ensure these areas are usable at this pro-
posed elevation.

•	 The current buildings, lawn area, and recreation facilities would be rebuilt in the new location.

Jamison Picnic Area/ Catfish Flats & Fox Run Group Picnic Areas

The existing parking at Jamison and the day use area at Catfish Flats would be partially inundated.  New park-
ing facilities at Jamison would be developed closer to the road.  These areas, which currently don’t directly 
relate to the water, would have an improved setting, each situated on an elevated site overlooking the reser-
voir.  Earthfill would be used to raise each area to create this close relationship with the water. 
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Map 5.10

RELOCATED BEACH

EARTH FILL TO CREATE BREAK-
WATER TO PROTECT BEACH

EARTH FILL TO CREATE BREAK-
WATER TO PROTECT BEACH

RELOCATED DAY USE AREA

RELOCATED DAY USE AREA

RELOCATED DAY USE AREA

RELOCATED SWIM BEACH ACTIVITIES

RELOCATED PARKING LOTS. EARTH 
FILL WHERE NEEDED,

EXISTING DAY USE AREA

EXISTING DAY USE AREA

EXISTING DAY USE AREA

EXISTING DAY USE AREA

RELOCATED PARKING LOTS

DEER CREEK

SWIM BEACH

JAMISON

CATFISH FLATS

FOX RUN 2

RELOCATED DAY USE AREA

RELOCATED PARKING LOTS
EAGLE COVE

EARTHFILL TO PROTECT EXISTING FACILITIES.

EARTHFILL TO PROTECT EXISTING FACILITIES.

EARTHFILL TO PROTECT EXISTING FACILITIES.

EARTHFILL TO PROTECT EXISTING FACILITIES.
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Kingfisher Day Use Area

•	 Kingfisher area is entirely inundated at 5437’.
•	 A new parking area would be developed along the shoreline at a site west of its current location.  The area 

would include a portable restroom and similar facilities to those that exist at the current site.  
•	 Existing trail connections would be redeveloped above the high waterline to provide similar recreational op-

portunities.

Gravel Ponds

•	 The gravel ponds are not inundated at 5437’; however, the road to the parking area is partially inundated. 
This road would be raised with earth fill and rebuilt.
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KINGFISHER

RELOCATED PARKING LOTS

EARTH FILL AND REBUILD ROAD

PROPOSED CULVERT

REBUILD BRIDGE AT A 
HIGHER ELEVATION

EARTH FILL AND 
REBUILD ROAD

EXISTING DAY 
USE AREA

3
Map 5.11

RELOCATED DAY USE AREA

Map 5.11
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Marina Area

There is significantly higher topography in the Marina area, which somewhat limits impacts to shoreline facili-
ties.  The mitigation concept for this area is shown in Map 5.12.

Marina Point/South Ramp

•	 Marina Point facilities are impacted at the proposed water elevation.  While most of the facilities are above 
the 5439, most of the parking area falls below that elevation. The result is a relocation of the parking which 
will effer the group day use area, volleyball and horseshoe pits. These facilities, which weren’t inundated, 
will also have to be relocated.  

•	 Significant earthwork in the form of earth fill needs to be accomplished to ensure future use in this area.  
The current facilities would be located on an elevated surface.  This fill placement would include construc-
tion of new breakwaters similar to those that currently exist that would function at water elevation 5437’.

•	 Due to the possibility of increased water fluctuations, the marina store and restaurant were relocated to 
the shoreline.  The marina would be developed on a flotation system for the designed for the occurrence of 
water above the 5437’ elevation.  

•	 The parking areas, day use shelters, group use area and recreational areas associated with the South 
Ramp would also be mostly inundated at 5439’.  These areas would be rebuilt on fill areas in the same 
general location where they currently exist.

•	 The boat rental site would need to be raised and relocated slightly to the West.
•	 Trails and walkways in the inundated area would be rebuilt.
•	 There is a distinct possibility that construction activities in the marina vicinity will result in a loss of revenue 

to the marina operator and state park.  The window when construction could occur without significantly 
affecting marina operations is relatively short, extending from November through March.  This is probably 
not enough time to complete the required reconstruction, particularly if adverse weather conditions are en-
countered.  Potential economic effects resulting from this disruption are discussed in Chapter 4 of the main 
report.

Roxborough Cove Day Use Area

•	 This small yet popular day use area is entirely inundated at water elevation 5439’.  It would be relocated 
to a new location close to its existing one.  Easy access to the shoreline, which it currently enjoys, would 
remain as the draw card for this area.

Plum Creek Day Use Area and Trailhead

•	 Plum Creek Day Use Area is entirely inundated at the proposed water elevation.
•	 The area would be relocated to the southern edge of the reservoir.  The recreational facilities would be 

replaced at this location and a new restroom would be built.
•	 The Plum Creek trailhead would be relocated to this area and inundated trail segments replaced.  
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5437’ Alternative Mitigation Cost Estimate

EDAW, Inc.
CONCEPT PLAN COST ESTIMATE July 31, 2007

2007
NORTH RAMP

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
 Remove Existing Asphalt Trail SF 0 $0.78 $0 Asphalt trail to picnic shelters
  Remove Existing Concrete trails SF 200 $0.78 $156
  Remove Existing Asphalt Pavement SF 32000 $0.78 $24,960
  Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
  Remove & Relocate Existing Shade Structure EA 0 $10,400.00 $0
  Remove and relocate Information Kiosk Signage EA 2 $1,040.00 $2,080
  Remove & Relocate Existing Light Poles EA 2 $3,120.00 $6,240
CATEGORY SUBTOTAL $36,741

EARTHWORK
Bulk Embankment CY 3556 $2.08 $7,396 (Fill = 47000 CY)
Excavation and Hauling CY 3556 $3.12 $11,095 Includes excavation and 1 mile haul to construction

site
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 3556 $4.16 $14,793 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 335500 $0.03 $10,468 Assumes 120% of all paved and landscape areas
CATEGORY SUBTOTAL $54,152

ROADS AND PARKING
Asphalt SF 20000 $2.31 $46,139 Includes new asphalt for regraded area
Striping ALLOW 1 $5,200.00 $5,200
Curb and gutter LF 1000 $8.32 $8,320
CATEGORY SUBTOTAL $59,659

BOAT RAMPS
Concrete SF 29000 $8.32 $241,280 Includes all launch lanes (8), plus extension for 

operations at 5417.  8 inch stamped concrete.
Rip Rap Erosion Protection Allow 1 $15,600.00 $15,600 At Boat ramp
Docks ITEM 4 $1,040.00 $4,160 Assume reuse of docks. Salvage, store &relocate.
CATEGORY SUBTOTAL $261,040

TRAILS
Concrete Trails SF 0 $3.64 $0 Assumes 6' wide path
Asphalt Trail SF 0 $2.08 $0 Assumes 6' wide path
CATEGORY SUBTOTAL $0

STRUCTURES
Restroom Building -West SF 0 $234.00 $0 Remain in place - not affected
Restroom Building SF 0 $234.00 $0 Remain in place - not affected
Day Use Shelter EA 0 $0.00 $0 Cost to relocate accounted for in demolition division
Day Use Shelter Concrete Pad SF 0 $3.64 $0 Assume 1000 S.F. per Shelter
Information kiosk EA 0 $0.00 $0 Cost to relocate accounted for in demolition division
CATEGORY SUBTOTAL $0

FURNISHINGS

Picnic Tables EA 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Benches ITEM 0 $0.00 $0 not affected
Water fountain ITEM 0 $0.00 $0 2 attached per restroom building - Not affected
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Bollards ITEM 0 $156.00 $0 gate posts at launch ramps - store and relocate in 

existing location
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0

UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line.  Assumed length 

for relocated hydrants
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0

EXTENDED
COST NOTESITEM UNIT UNIT QTY

UNIT
COST

Page 1 of 2
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Water Hydrants EA 0 $1,560.00 $0 Frost Free Hydrant Includes connection to local 
piping and trenching costs

Lift Station ITEM 0 $15,600.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 200 $15.60 $3,120 Underground electric distribution in conduit. Allow for 

lighting and misc. electric.
Telephone Line EA 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers ITEM 0 $0.00 $0 75 KVA
Light poles ITEM 2 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $3,120

LANDSCAPE
Seeding Dryland Grasses SF 1000 $0.10 $104 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 1000 $0.03 $31 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $312.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $135

IRRIGATION
Point of Connection EA 0 $2,080.00 $0 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $0

SUBTOTAL $414,847
CONTRACTORS GENERAL CONDITIONS 12% $49,782
CONCEPT PLAN CONTINGENCY 25% $103,712
GRAND TOTAL $568,340
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MASSEY DRAW

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Asphalt Trail SF 5600 $0.78 $4,368 Asphalt trail to picnic shelters
  Remove horse shoe boards and store EA 4 $208.00 $832
  Remove volleyball court posts and store EA 2 $208.00 $416

CATEGORY SUBTOTAL $7,881

EARTHWORK
Bulk Embankment CY 1500 $2.08 $3,120
Excavation and Hauling CY 1500 $3.12 $4,680
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 880 $4.16 $3,661 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 1000 $0.05 $52 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $21,913

PARKING AREA
Gravel SF 34000 $0.00 $0 not affected
Wheel Stops ITEM 34 $0.00 $0 not affected

CATEGORY SUBTOTAL $0

TRAILS
Concrete Trails SF 0 $3.64 $0
Asphalt Trail SF 5600 $2.08 $11,648 Assumes 6' wide path

CATEGORY SUBTOTAL $11,648

ARCHITECTURE
Restroom Building SF 0 $234.00 $0 not affected

CATEGORY SUBTOTAL $0

FURNITURE
Picnic Tables ITEM 8 $104.00 $832 Remove, store and relocate tables
Benches ITEM 2 $104.00 $208 Remove, store and relocate 2 timber benches
Dumpsters ITEM 0 $780.00 $0 not affected
Trash Receptacles ITEM 3 $52.00 $156 Remove, store and relocate.
Grills ITEM 0 $78.00 $0 not affected
Regulatory Signs ITEM 0 $208.00 $0 not affected
Fencing LF 0 $15.60 $0 not affected

CATEGORY SUBTOTAL $1,196

RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 2 $1,040.00 $2,080

CATEGORY SUBTOTAL $7,280

LANDSCAPE
Seeding Dryland Grasses SF 392040 $0.10 $40,772 Allowance - 9 acres day use area. Drilled seeding 
Straw Mulch SF 392040 $0.05 $20,386 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 75 $390.00 $29,250 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height
Shrubs EA 250 $26.00 $6,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $106,008

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 350 $78.00 $27,300 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $29,380

SUBTOTAL $185,306
CONTRACTORS GENERAL CONDITIONS 12% $22,237
CONCEPT PLAN CONTINGENCY 25% $46,327
GRAND TOTAL $253,869
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EAGLE COVE

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove and relocate post and cable barrier LF 84 $10.40 $874
  Remove and relocate dumpster EA 1 $104.00 $104

CATEGORY SUBTOTAL $3,243

EARTHWORK
Bulk Embankment CY 2500 $2.08 $5,200

Excavation and Hauling CY 2500 $3.12 $7,800 Includes excavation and 1 mile haul to construction
site

Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 250 $4.16 $1,040 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 40000 $0.05 $2,080 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $26,520

Page 1 of 1
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PARKING AREA
Wheel Stops ITEM 29 $20.80 $603 Relocated 6"x8"x8' CCA timber
Gravel SF 13000 $0.78 $10,140 Assume 8" depth base course = 40 SF/CY 

CATEGORY SUBTOTAL $10,743

ARCHITECTURE
Portable restroom ITEM 1 $780.00 $780 Relocation to new location

CATEGORY SUBTOTAL $780

FURNITURE
Dumpsters ITEM 0 $780.00 $0 Cost accounted for in demolition division
Trash Receptacles ITEM 1 $52.00 $52 Remove and relocate.
Regulatory Signs EA 2 $208.00 $416 Traffic signs, warning signs, direction signs etc
Fencing LF 84 $0.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $468

LANDSCAPE
Seeding Dryland Grasses SF 65340 $0.10 $6,795 Drilled seeding
Straw Mulch SF 65430 $0.05 $3,402 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 50 $390.00 $19,500 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 8' Average Height
Shrubs EA 100 $26.00 $2,600 5 Gallon Shrubs
CATEGORY SUBTOTAL $41,398

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 175 $78.00 $13,650 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $15,730

SUBTOTAL $98,882
CONTRACTORS GENERAL CONDITIONS 12% $11,866
CONCEPT PLAN CONTINGENCY 25% $24,720
GRAND TOTAL $135,468

PARK ENTRANCE STATION - DEER CREEK

EXISTING AREA IS NOT DISTURBED

DEER CREEK DAY USE AREA

EXISTING AREA IS NOT DISTURBED
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SWIM BEACH

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Concrete trails SF 12000 $0.78 $9,360
  Remove Existing Asphalt Pavement SF 35292 $0.78 $27,528
  Remove Existing Turf SF 50000 $0.05 $2,600
  Remove Existing Traffic Signs ALLOW 1 $2,080.00 $2,080 Store and reinstall at future locations
  Remove and relocate Information Kiosks EA 2 $1,040.00 $2,080
  Demolish Existing Buildings ALLOW 1 $20,800.00 $20,800
   Remove and relocate wheel stops EA 310 $20.80 $6,448 Remove, store and relocate
Remove and store Chain Mesh Fence LF 929 $5.20 $4,831
Remove and relocate post and rail fence LF 44 $20.80 $915

CATEGORY SUBTOTAL $78,907

EARTHWORK
Bulk Earthwork CY 171000 $4.16 $711,360 In Place - (Cut = 765,000, Fill = 20,457 CY)
Bulk Cut CY 765000 $2.08 $1,591,200
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Excavation and Hauling CY 0 $3.12 $0 Includes excavation and 1 mile haul to construction

site
Topsoil - Strip , Stockpile and Spread CY 6618 $4.16 $27,531 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 900000 $0.05 $46,800 Assumes all paved and landscape areas + 20%

CATEGORY SUBTOTAL $2,387,291

ROADS AND PARKING
Asphalt SF 36000 $2.31 $83,050
Striping ALLOW 1 $5,200.00 $5,200

CATEGORY SUBTOTAL $88,250

TRAILS
Concrete Trails SF 12000 $3.64 $43,680 Assumes 6' wide path

CATEGORY SUBTOTAL $43,680

STRUCTURES
Swim beach Shower/Restroom Building SF 1600 $234.00 $374,400
Swim beach Concession Building SF 650 $234.00 $152,100
Swim beach First Aid Station SF 510 $234.00 $119,340
Information kiosk SF 2 $0.00 $0 Cost to relocate accounted for in demolition division
Concrete Plaza SF 7000 $3.64 $25,480

CATEGORY SUBTOTAL $671,320

FURNISHINGS
Picnic Tables EA 12 $104.00 $1,248 Store and relocate picnic tables at future locations
Benches ITEM 7 $0.00 $0
Water fountain ITEM 2 $0.00 $0
Dumpsters ITEM 4 $780.00 $3,120 Store and reinstall at future locations
Trash Receptacles ITEM 10 $52.00 $520 Store and reinstall at future locations
Bollards ITEM 6 $156.00 $936 store and relocate in existing location
Grills ITEM 8 $78.00 $624 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
Fencing - Chain Mesh LF 929 $10.40 $9,662
Fencing - Post and Rail LF 44 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $16,110

RECREATIONAL FACILITIES
Beach Sand CY 13500 $15.60 $210,600 120,000 SF assumed depth of 3' = 13500 CY
CATEGORY SUBTOTAL  $210,600
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Compare: Delete�
text
"$3.64"

Compare: Delete�
text
"$374,400 $152,100 $119,340"

Compare: Delete�
text
"$25,480 $671,320"

Compare: Insert�
text
"Concrete PlazaSF 7000 $3.64 $25,480 CATEGORY SUBTOTAL $671,320"

Compare: Delete�
text
"Benches Water fountainDumpstersTrash ReceptaclesBollards GrillsRegulatory SignsFencing - Chain MeshFencing - Post and RailCATEGORY SUBTOTAL"

Compare: Delete�
text
"ITEM ITEM ITEM ITEM ITEM ITEM ALLOW LF LF"

Compare: Delete�
text
"7 2 4 10 6 8 0 929 44"

Compare: Delete�
text
"$0.00 $0.00 $780.00 $52.00 $156.00 $78.00 $208.00 $10.40 $0.00"

Compare: Delete�
text
"$0 $0 $3,120 $520 $936 $624 $0 $9,662 $0 $16,110"

Compare: Insert�
text
"Benches ITEM 7 $0.00 $0 Water fountainITEM 2 $0.00 $0Dumpsters ITEM 4 $780.00 $3,120"

Compare: Insert�
text
"Trash ReceptaclesITEM 10 $52.00 $520"

Compare: Insert�
text
"Bollards ITEM 6 $156.00 $936"

Compare: Insert�
text
"Grills ITEM 8 $78.00 $624"

Compare: Insert�
text
"Regulatory SignsALLOW 0 $208.00 $0"

Compare: Insert�
text
"Fencing - Chain MeshLF 929 $10.40 $9,662 Fencing - Post and RailLF 44 $0.00 $0"

Compare: Insert�
text
"CATEGORY SUBTOTAL $16,110"

Compare: Delete�
text
"CATEGORY SUBTOTAL"

Compare: Delete�
text
"$210,600"

Compare: Replace�
text
The following text attributes were changed: 
   font

Compare: Insert�
text
"CATEGORY SUBTOTAL $210,600"
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EXTENDED
COST NOTESITEM UNIT UNIT QTY

UNIT
COST

UTILITIES
Water Line LF 250 $7.80 $1,950 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants EA 2 $1,560.00 $3,120 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 2 $0.00 $0 not affected
Storm Water Inlets EA 3 $3,640.00 $10,920 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 2 $10,400.00 $20,800 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 1000 $24.96 $24,960 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $72,150

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $15.60 $7,800 Underground electric distribution in condui
Telephone EA 1 $2,600.00 $2,600 Underground telephone wire in conduit
Transformers EA 0 $10,400.00 $0 75 KVA
Light poles ITEM 0 $2,080.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $10,400

LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas
Seeding Irrigated Turf Grasses SF 30000 $0.16 $4,680 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 30000 $0.05 $1,560 Spray mulch over seeded areas
Deciduous Trees EA 75 $390.00 $29,250 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height
Shrubs EA 250 $26.00 $6,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $51,090

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 80000 $1.04 $83,200 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 350 $78.00 $27,300 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $112,580

SUBTOTAL $3,742,377
CONTRACTORS GENERAL CONDITIONS 12% $449,085
CONCEPT PLAN CONTINGENCY 25% $935,594
GRAND TOTAL $5,127,056

Page 2 of 2

Compare: Insert�
text
"UNIT EXTENDED"

Compare: Insert�
text
"UNIT UNIT QTYCOST COST NOTES"

Compare: Delete�
text
"LineSanitary Sewer Lateral"

Compare: Delete�
text
"Sanitary Sewer ManholeWater HydrantsLift StationStorm Water Inlets"

Compare: Delete�
text
"UNIT LF"

Compare: Delete�
text
"EA EA ITEM EA"

Compare: Delete�
text
"UNIT QTY"

Compare: Delete�
text
"250 2 2 2 3"

Compare: Delete�
text
"UNIT COST"

Compare: Delete�
text
"$12.48 $3,640.00 $1,560.00 $0.00 $3,640.00"

Compare: Delete�
text
"EXTENDED COST"

Compare: Delete�
text
"$3,120 $7,280 $3,120 $0 $10,920"

Compare: Delete�
text
"NOTES"

Compare: Insert�
text
"Sanitary Sewer Lateral LineLF 250 $12.48 $3,120"

Compare: Insert�
text
"Sanitary Sewer ManholeEA 2 $3,640.00$7,280 Water Hydrants"

Compare: Replace�
text
[Old text]: "piping"
[New text]: "EA 2 $1,560.00$3,120 piping"

Compare: Insert�
text
"Lift StationITEM 2 $0.00 $0"

Compare: Insert�
text
"Storm Water Inlets"

Compare: Insert�
text
"EA 3 $3,640.00$10,920"

Compare: Delete�
text
"PipeCATEGORY SUBTOTAL"

Compare: Delete�
text
"EA LF"

Compare: Delete�
text
"2 1000"

Compare: Delete�
text
"$10,400.00 $24.96"

Compare: Delete�
text
"$20,800 $24,960 $72,150"

Compare: Delete�
text
"Storm Water"

Compare: Replace�
text
[Old text]: "piping"
[New text]: "EA 2 $10,400.00$20,800 piping"

Compare: Replace�
text
[Old text]: "pipe"
[New text]: "PipeLF 1000 $24.96 $24,960 Storm Water pipe"

Compare: Insert�
text
"CATEGORY SUBTOTAL $72,150"

Compare: Delete�
text
"TelephoneTransformersLight polesCATEGORY SUBTOTAL"

Compare: Delete�
text
"EA EA ITEM"

Compare: Delete�
text
"1 0 0"

Compare: Delete�
text
"$2,600.00 $10,400.00 $2,080.00"

Compare: Delete�
text
"$2,600 $0 $0 $10,400"

Compare: Insert�
text
"Telephone EA 1 $2,600.00$2,600"

Compare: Insert�
text
"Transformers EA 0 $10,400.00$0"

Compare: Insert�
text
"Light polesITEM 0 $2,080.00$0"

Compare: Insert�
text
"CATEGORY SUBTOTAL $10,400"

Compare: Delete�
text
"Grasses Seeding Irrigated Turf"

Compare: Delete�
text
"Straw MulchHydro MulchDeciduous TreesEvergreen TreesShrubs CATEGORY SUBTOTAL"

Compare: Delete�
text
"SF SF"

Compare: Delete�
text
"SFEAEA EA"

Compare: Delete�
text
"0 30000"

Compare: Delete�
text
"30000 75 25 250"

Compare: Delete�
text
"$0.16 $0.05 $0.05 $390.00 $364.00 $26.00"

Compare: Delete�
text
"$0 $4,680"

Compare: Delete�
text
"$1,560 $29,250 $9,100 $6,500 $51,090"

Compare: Insert�
text
"Seeding Irrigated Turf Grasses SF 30000 $0.16 $4,680"

Compare: Insert�
text
"Straw MulchSF 0 $0.05 $0"

Compare: Insert�
text
"Hydro MulchSF 30000 $0.05 $1,560"

Compare: Insert�
text
"Deciduous TreesEA 75 $390.00 $29,250"

Compare: Insert�
text
"Evergreen TreesEA 25 $364.00 $9,100"

Compare: Insert�
text
"Shrubs EA 250 $26.00 $6,500"

Compare: Insert�
text
"CATEGORY SUBTOTAL $51,090"

Compare: Delete�
text
"Spray Irrigation Bubbler IrrigationCATEGORY SUBTOTAL"

Compare: Delete�
text
"EA SF Per Plant"

Compare: Delete�
text
"1 80000 350"

Compare: Delete�
text
"$2,080.00 $1.04 $78.00"

Compare: Delete�
text
"$2,080 $83,200 $27,300 $112,580"

Compare: Insert�
text
"EA 1 $2,080.00$2,080"

Compare: Insert�
text
"Spray Irrigation SF 80000 $1.04 $83,200"

Compare: Insert�
text
"IrrigationPer Plant 350 $78.00 $27,300 Bubbler"

Compare: Insert�
text
"CATEGORY SUBTOTAL $112,580"

Compare: Insert�
text
"$3,742,377"

Compare: Insert�
text
"12% $449,085"

Compare: Insert�
text
"25% $935,594"

Compare: Delete�
text
"12% 25%"

Compare: Delete�
text
"$3,742,377 $449,085 $935,594"
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EXTENDED
COST NOTESITEM UNIT UNIT QTY

UNIT
COST

JAMISON

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Concrete trails SF 0 $0.78 $0 See Overall Trails Cost Division at end of document
  Remove Existing Asphalt Pavement SF 41500 $0.78 $32,370
  Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
   Remove and relocate wheel stops EA 61 $10.40 $634 Remove, store and relocate
 Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200

CATEGORY SUBTOTAL $41,510

EARTHWORK
Bulk Earthwork CY 3000 $4.16 $12,480
Bulk Embankment CY 3000 $2.08 $6,240 (fill = 3000 CY)
Rock Removal Allow 1 $5,200.00 $5,200 Allowance for unclassified rock removal
Excavation and Hauling CY 10000 $3.12 $31,200 Includes excavation and 1 mile haul to construction

site
Topsoil - Strip , Stockpile and Spread CY 1390 $4.16 $5,782 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 5000 $0.05 $260 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $61,162

ROADS AND PARKING
Asphalt SF 41500 $2.31 $95,738 Includes new asphalt for regraded area
Striping ALLOW 1 $1,040.00 $1,040

CATEGORY SUBTOTAL $96,778

Page 1 of 1

EXTENDED
COST NOTESITEM UNIT UNIT QTY

UNIT
COST

TRAILS
Concrete Trails SF 1000 $3.64 $3,640 See Overall Trails Cost Division at end of document

CATEGORY SUBTOTAL $3,640

STRUCTURES
Restroom Building SF 0 $234.00 $0 new restroom - four fixtures total

CATEGORY SUBTOTAL $0

FURNISHINGS

Picnic Tables EA 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Benches ITEM 0 $78.00 $0 Store and relocate at future location
Water fountain ITEM 0 $0.00 $0 2 attached per restroom building, part of Restroom 

cost.
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $0

UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in conduit
Telephone EA 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0

LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $390.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $0

IRRIGATION
Point of Connection EA 0 $2,080.00 $0 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $0

SUBTOTAL $203,090
CONTRACTORS GENERAL CONDITIONS 12% $24,371
CONCEPT PLAN CONTINGENCY 25% $50,772
GRAND TOTAL $278,233

Page 1 of 1

Compare: Delete�
text
"Remove Existing Concrete trails"

Compare: Delete�
text
"SF"

Compare: Delete�
text
"0"

Compare: Delete�
text
"$0.78"

Compare: Delete�
text
"$0"

Compare: Insert�
text
" Remove Existing Concrete trailsSF 0 $0.78 $0"

Compare: Insert�
text
"SF 41500 $0.78 $32,370"

Compare: Insert�
text
"ALLOW 1 $1,040.00$1,040 Store and reinstall at future locations"

Compare: Delete�
text
"SF ALLOW"

Compare: Delete�
text
"41500 1"

Compare: Delete�
text
"$0.78 $1,040.00"

Compare: Delete�
text
"$32,370$1,040"

Compare: Delete�
text
"Store and reinstall at future locations"

Compare: Insert�
text
"$5,200.00$5,200"

Compare: Delete�
text
"$5,200.00"

Compare: Delete�
text
"$5,200"

Compare: Insert�
text
"CY 3000 $4.16 $12,480"

Compare: Delete�
text
"Rock RemovalExcavation and HaulingTopsoil - Strip , Stockpile and SpreadFine GradingCATEGORY SUBTOTAL"

Compare: Delete�
text
"CY CY Allow CY"

Compare: Delete�
text
"SF"

Compare: Delete�
text
"3000"

Compare: Delete�
text
"1 10000 1390 5000"

Compare: Delete�
text
"$4.16"

Compare: Delete�
text
"$5,200.00 $3.12 $4.16 $0.05"

Compare: Delete�
text
"$12,480"

Compare: Delete�
text
"$5,200 $31,200 $5,782 $260 $61,162"

Compare: Insert�
text
"Rock RemovalAllow 1 $5,200.00$5,200"

Compare: Insert�
text
"Excavation and HaulingCY 10000 $3.12 $31,200"

Compare: Insert�
text
"Topsoil - Strip , Stockpile and SpreadCY 1390 $4.16 $5,782"

Compare: Insert�
text
"Fine GradingSF 5000 $0.05 $260"

Compare: Insert�
text
"CATEGORY SUBTOTAL $61,162"

Compare: Delete�
text
"Striping"

Compare: Delete�
text
"ALLOW"

Compare: Delete�
text
"1"

Compare: Delete�
text
"$1,040.00"

Compare: Delete�
text
"$1,040"

Compare: Insert�
text
"Striping ALLOW 1 $1,040.00$1,040"

Compare: Replace�
text
[Old text]: "document"
[New text]: "document"

Compare: Replace�
text
[Old text]: "total"
[New text]: "total"

Compare: Delete�
text
"Picnic TablesBenches Water fountainDumpstersTrash ReceptaclesGrillsRegulatory SignsCATEGORY SUBTOTAL"

Compare: Delete�
text
"EA ITEM ITEM ITEM ITEM ITEM ALLOW"

Compare: Delete�
text
"0 0 0 0 0 0 0"

Compare: Delete�
text
"$104.00 $78.00 $0.00 $780.00 $52.00 $78.00 $208.00"

Compare: Delete�
text
"$0 $0 $0 $0 $0 $0 $0 $0"

Compare: Insert�
text
"EA 0 $104.00 $0Picnic Tables"

Compare: Insert�
text
"Benches ITEM 0 $78.00 $0"

Compare: Insert�
text
"Water fountain"

Compare: Insert�
text
"ITEM 0 $0.00 $0"

Compare: Insert�
text
"Dumpsters ITEM 0 $780.00 $0"

Compare: Insert�
text
"Trash ReceptaclesITEM 0 $52.00 $0"

Compare: Insert�
text
"Grills ITEM 0 $78.00 $0"

Compare: Insert�
text
"Regulatory SignsALLOW 0 $208.00 $0"

Compare: Insert�
text
"CATEGORY SUBTOTAL $0"

Compare: Delete�
text
"LineSanitary Sewer Lateral"

Compare: Delete�
text
"Sanitary Sewer ManholeWater HydrantsLift Station"

Compare: Delete�
text
"LF EA EA ITEM"

Compare: Delete�
text
"0 0 0 0"

Compare: Delete�
text
"$12.48 $3,640.00 $1,560.00 $0.00"

Compare: Delete�
text
"$0 $0 $0 $0"

Compare: Insert�
text
"Sanitary Sewer Lateral LineLF 0 $12.48 $0"

Compare: Insert�
text
"Sanitary Sewer ManholeEA 0 $3,640.00$0 Water Hydrants"

Compare: Replace�
text
[Old text]: "piping"
[New text]: "EA 0 $1,560.00$0 piping"

Compare: Insert�
text
"Lift StationITEM 0 $0.00 $0"

Compare: Delete�
text
"EA"

Compare: Delete�
text
"0"

Compare: Delete�
text
"$3,640.00"

Compare: Delete�
text
"$0"

Compare: Insert�
text
"EA 0 $3,640.00$0"

Compare: Delete�
text
"EA"

Compare: Delete�
text
"0"

Compare: Delete�
text
"$10,400.00"

Compare: Delete�
text
"$0"

Compare: Replace�
text
[Old text]: "piping"
[New text]: "EA 0 $10,400.00$0 piping"

Compare: Delete�
text
"TelephoneTransformersLight polesCATEGORY SUBTOTAL"

Compare: Delete�
text
"EA EA ITEM"

Compare: Delete�
text
"0"

Compare: Delete�
text
"0 0"

Compare: Delete�
text
"$2,600.00 $2,600.00 $3,120.00"

Compare: Delete�
text
"$0 $0"

Compare: Delete�
text
"$0 $0"

Compare: Insert�
text
"Telephone EA 0 $2,600.00$0"

Compare: Insert�
text
"Transformers EA 0 $2,600.00$0"

Compare: Insert�
text
"Light polesITEM 0 $3,120.00 $0"

Compare: Insert�
text
"CATEGORY SUBTOTAL $0"
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EXTENDED
COST NOTESITEM UNIT UNIT QTY

UNIT
COST

TRAILS
Concrete Trails SF 1000 $3.64 $3,640 See Overall Trails Cost Division at end of document

CATEGORY SUBTOTAL $3,640

STRUCTURES
Restroom Building SF 0 $234.00 $0 new restroom - four fixtures total

CATEGORY SUBTOTAL $0

FURNISHINGS

Picnic Tables EA 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Benches ITEM 0 $78.00 $0 Store and relocate at future location
Water fountain ITEM 0 $0.00 $0 2 attached per restroom building, part of Restroom 

cost.
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $0

UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in conduit
Telephone EA 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0

LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $390.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $0

IRRIGATION
Point of Connection EA 0 $2,080.00 $0 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $0

SUBTOTAL $203,090
CONTRACTORS GENERAL CONDITIONS 12% $24,371
CONCEPT PLAN CONTINGENCY 25% $50,772
GRAND TOTAL $278,233

Page 1 of 1

Compare: Delete�
text
"Straw MulchHydro MulchDeciduous TreesEvergreen TreesShrubs CATEGORY SUBTOTAL"

Compare: Delete�
text
"SF SF"

Compare: Delete�
text
"EAEAEA"

Compare: Delete�
text
"0 0 0 0 0"

Compare: Delete�
text
"$0.05 $0.05 $390.00 $364.00 $26.00"

Compare: Delete�
text
"$0 $0 $0 $0 $0"

Compare: Delete�
text
"$0"

Compare: Insert�
text
"Straw MulchSF 0 $0.05 $0"

Compare: Insert�
text
"Hydro MulchSF 0 $0.05 $0"

Compare: Insert�
text
"Deciduous TreesEA 0 $390.00 $0"

Compare: Insert�
text
"Evergreen TreesEA 0 $364.00 $0"

Compare: Insert�
text
"Shrubs EA 0 $26.00 $0"

Compare: Insert�
text
"CATEGORY SUBTOTAL $0"

Compare: Delete�
text
"Spray IrrigationBubbler IrrigationCATEGORY SUBTOTAL"

Compare: Delete�
text
"EA SF Per Plant"

Compare: Delete�
text
"0 0 0"

Compare: Delete�
text
"$2,080.00 $1.04 $78.00"

Compare: Delete�
text
"$0 $0 $0 $0"

Compare: Insert�
text
"EA 0 $2,080.00$0"

Compare: Insert�
text
"Spray IrrigationSF 0 $1.04 $0"

Compare: Insert�
text
"Bubbler IrrigationPer Plant0 $78.00 $0"

Compare: Insert�
text
"CATEGORY SUBTOTAL $0"

Compare: Insert�
text
"$203,090"

Compare: Insert�
text
"12% $24,371"

Compare: Insert�
text
"25% $50,772"

Compare: Delete�
text
"12% 25%"

Compare: Delete�
text
"$203,090 $24,371 $50,772"



Chatfield Reservoir 	 Recreation Mitigation Study 

Page A-36EDAW August 2007

EXTENDED
COST NOTESITEM UNIT UNIT QTY

UNIT
COST

CATFISH FLATS - GROUP AREA 1 & 2

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 18392 $0.78 $14,346
  Remove Existing Asphalt Pavement SF 0 $0.78 $0
   Remove and relocate wheel stops EA 0 $10.40 $0 Remove, store and relocate
 Demolish & Remove Existing Restroom ALLOW 0 $5,200.00 $0
Remove Existing shelter structures, store, 
demolish walls EA 1 $10,400.00 $10,400

CATEGORY SUBTOTAL $27,011

EARTHWORK
Bulk Embankment CY 5000 $2.08 $10,400 no fill
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Excavation and Hauling CY 10000 $3.12 $31,200 Includes excavation and 1 mile haul to construction

site
Topsoil - Strip , Stockpile and Spread CY 1420 $4.16 $5,907 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 7000 $0.05 $364 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $58,271

ROADS AND PARKING
Asphalt SF 0 $2.31 $0
Striping ALLOW 0 $1,040.00 $0
Curb and gutter LF 0 $8.32 $0

CATEGORY SUBTOTAL $0

TRAILS
Concrete Trails SF 5000 $3.64 $18,200 See Overall Trails Cost Division at end of document

CATEGORY SUBTOTAL $18,200

STRUCTURES
Restroom Building SF 0 $234.00 $0 new restroom - four fixtures total

Group Picnic Area 1 75 person capacity
Walls FF 0 $36.40 $0 135 LF,  56"h

Reinstall Group Shelters EA 0 $7,800.00 $0 Dimensions of canopies  approx:18'x21' ea.- 4 
canopies

Day Use Shelter Concrete Pad SF 0 $3.64 $0 Assume 1000 S.F. per Shelter
Gravel Pavement SF 0 $0.78 $0

Picnic Tables ITEM 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Grills ITEM 0 $104.00 $0 Group grill - remove, store and reinstall at future 
locations

CATEGORY SUBTOTAL $0

Group Picnic Area 2 75 person capacity
Walls FF 0 $36.40 $0 135 LF, 56" height

Group Shelters EA 0 $7,800.00 $0 Dimensions of canopies approx. 18'x21' - 2 canopies

Gravel Pavement SF 0 $0.78 $0

Picnic Tables ITEM 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Grills ITEM 0 $104.00 $0 Group grill - remove, store and reinstall at future 
locations

CATEGORY SUBTOTAL $0

FURNISHINGS

Picnic Tables EA 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Benches ITEM 0 $78.00 $0 Store and relocate at future location
Water fountain ITEM 0 $0.00 $0 2 attached per restroom building, part of Restroom 
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $0.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $0

UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
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UNIT
COST

Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone LF 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0

LANDSCAPE
Seeding Dryland Grasses SF 50000 $0.10 $5,200 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 50000 $0.05 $2,600 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 12 $364.00 $4,368 Allowance. 8' Average Height
Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $23,218

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 75 $78.00 $5,850 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $7,930

SUBTOTAL $134,630
CONTRACTORS GENERAL CONDITIONS 12% $16,156
CONCEPT PLAN CONTINGENCY 25% $33,658
GRAND TOTAL $184,443
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FOX RUN

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Gravel parking area SF 31000 $0.16 $4,836
  Remove Existing Concrete trails SF 2000 $0.78 $1,560
 Remove Existing shelter structures, store, 
demolish walls ALLOW 1 $10,400.00 $10,400

  Remove horse show boards and store EA 4 $208.00 $832
  Remove volleyball court posts and store EA 2 $208.00 $416

CATEGORY SUBTOTAL $20,309

EARTHWORK
Bulk Embankment CY 6000 $2.08 $12,480
Rock Removal Allow 1 $5,200.00 $5,200 Allowance for unclassified rock removal
Excavation and Hauling CY 7000 $3.12 $21,840 Includes excavation and 1 mile haul to construction

site
Topsoil - Strip , Stockpile and Spread CY 1500 $4.16 $6,240 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 5000 $0.05 $260 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $46,020

ROADS AND PARKING
Asphalt SF 0 $2.31 $0
Striping ALLOW 0 $1,040.00 $0
Curb and gutter LF 0 $8.32 $0

CATEGORY SUBTOTAL $0
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TRAILS
Concrete Trails SF 1000 $3.64 $3,640

CATEGORY SUBTOTAL $3,640

STRUCTURES
Portable Restrooms EA 0 $780.00 $0 Relocate to future location

Group Picnic Area 75 person capacity
Walls FF 0 $36.40 $0 135 LF,  56"h

Reinstall Group Shelters EA 0 $10,400.00 $0 Dimensions of canopies  approx:18'x21' ea.- 
canopies

Gravel Pavement SF 0 $0.78 $0

Picnic Tables ITEM 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Grills ITEM 0 $104.00 $0 Group grill - remove, store and reinstall at future 
locations

CATEGORY SUBTOTAL $0

FURNISHINGS
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Remove and relocate to future location
Fencing LF 0 $10.40 $0 Remove and relocate to future location

CATEGORY SUBTOTAL $0

RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 0 $5,200.00 $0 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 0 $520.00 $0

CATEGORY SUBTOTAL $0

UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone EA 0 $2,600.00 $0 Underground telephone wire in condui
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0

LANDSCAPE
Seeding Dryland Grasses SF 5000 $0.10 $520 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5000 $0.05 $260 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $390.00 $7,800 Allowance. 2.5 " Caliper
Evergreen Trees EA 5 $364.00 $1,820 Allowance. 8' Average Height
Shrubs EA 20 $26.00 $520 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $10,920

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $2,080

SUBTOTAL $82,969
CONTRACTORS GENERAL CONDITIONS 12% $9,956
CONCEPT PLAN CONTINGENCY 25% $20,742
GRAND TOTAL $113,668
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KINGFISHER AREA

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Traffic Signs ALLOW 1 $520.00 $520 Store and reinstall at future locations
  Remove & Relocate Post and cable fencing LF 375 $10.40 $3,900
Remove and relocate wheel stops EA 28 $10.40 $291 Remove existing and relocate to future location

CATEGORY SUBTOTAL $6,976

EARTHWORK
Bulk Embankment CY 2500 $2.08 $5,200
Rock Removal Allow 1 $2,600.00 $2,600 Allowance for unclassified rock removal
Excavation and Hauling CY 2500 $3.12 $7,800 Includes excavation and 1 mile haul to construction

site
Topsoil - Strip , Stockpile and Spread CY 850 $4.16 $3,536 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 46000 $0.05 $2,392 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $21,528

ROADS AND PARKING
Gravel SF 38000 $0.78 $29,640

CATEGORY SUBTOTAL $29,640

FURNISHINGS
Portable Restrooms EA 1 $780.00 $780 Relocate to future location
Dumpsters ITEM 1 $780.00 $780 Store and reinstall at future locations
Trash Receptacles ITEM 1 $52.00 $52 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,612

LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 10 $390.00 $3,900 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $364.00 $3,640 Allowance. 8' Average Height
Shrubs EA 25 $26.00 $650 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $14,985

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 45 $78.00 $3,510 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $5,590

SUBTOTAL $80,332
CONTRACTORS GENERAL CONDITIONS 12% $9,640
CONCEPT PLAN CONTINGENCY 25% $20,083
GRAND TOTAL $110,054
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COST NOTESITEM UNIT UNIT QTY

UNIT
COST

TRAILS
Concrete Trails SF 1000 $3.64 $3,640

CATEGORY SUBTOTAL $3,640

STRUCTURES
Portable Restrooms EA 0 $780.00 $0 Relocate to future location

Group Picnic Area 75 person capacity
Walls FF 0 $36.40 $0 135 LF,  56"h

Reinstall Group Shelters EA 0 $10,400.00 $0 Dimensions of canopies  approx:18'x21' ea.- 
canopies

Gravel Pavement SF 0 $0.78 $0

Picnic Tables ITEM 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Grills ITEM 0 $104.00 $0 Group grill - remove, store and reinstall at future 
locations

CATEGORY SUBTOTAL $0

FURNISHINGS
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Remove and relocate to future location
Fencing LF 0 $10.40 $0 Remove and relocate to future location

CATEGORY SUBTOTAL $0

RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 0 $5,200.00 $0 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 0 $520.00 $0

CATEGORY SUBTOTAL $0

UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone EA 0 $2,600.00 $0 Underground telephone wire in condui
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0

LANDSCAPE
Seeding Dryland Grasses SF 5000 $0.10 $520 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5000 $0.05 $260 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $390.00 $7,800 Allowance. 2.5 " Caliper
Evergreen Trees EA 5 $364.00 $1,820 Allowance. 8' Average Height
Shrubs EA 20 $26.00 $520 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $10,920

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $2,080

SUBTOTAL $82,969
CONTRACTORS GENERAL CONDITIONS 12% $9,956
CONCEPT PLAN CONTINGENCY 25% $20,742
GRAND TOTAL $113,668
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GRAVEL POND AREA 

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations
   Remove and relocate wheel stops EA 38 $10.40 $395 Remove, store and relocate
  Remove & Relocate Post and cable fencing LF 596 $10.40 $6,198

CATEGORY SUBTOTAL $9,067

EARTHWORK
Bulk Embankment CY 1000 $2.08 $2,080 (fill = 1000 CY cut = 1000 CY)
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling CY 1000 $3.12 $3,120 Includes excavation and 1 mile haul to construction

site
Topsoil - Strip , Stockpile and Spread CY 850 $4.16 $3,536 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 45000 $0.05 $2,340 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $12,116

ROADS AND PARKING
Asphalt SF 10000 $2.31 $23,100 Includes new asphalt for regraded area
Bridge EA 0 $300,000.00 $0 Include installation costs

CATEGORY SUBTOTAL $23,100

STRUCTURES
Portable Restrooms EA 0 $780.00 $0 Relocate to future location

CATEGORY SUBTOTAL $0

FURNISHINGS

Picnic Tables EA 0 $104.00 $0 Store and relocate picnic tables under relocated 
shelters

Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $0

LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $390.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $0

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $2,080

SUBTOTAL $46,363
CONTRACTORS GENERAL CONDITIONS 12% $5,564
CONCEPT PLAN CONTINGENCY 25% $11,591
GRAND TOTAL $63,517

PLATTE RIVER

EXISTING AREA IS NOT DISTURBED
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MARINA POINT

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
 Remove Existing shelter structures, store ALLOW 1 $20,800.00 $20,800 6 canopies
  Remove Existing Concrete Plaza at group area SF 5088 $0.78 $3,969
  Remove Existing Concrete trails SF 38000 $0.78 $29,640 Includes Riverside South Ramp trails
  Remove Existing Asphalt Pavement SF 155000 $0.78 $120,900
  Remove Existing Regulatory Signs ALLOW 1 $208.00 $208
   Remove and relocate wheel stops EA 200 $10.40 $2,080 Remove, store and relocate
  Remove & relocate timber fencing LF 138 $10.40 $1,435
 Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200
  Remove & Relocate Existing Light Poles EA 3 $3,120.00 $9,360
  Remove horse show boards and store EA 4 $208.00 $832
  Remove volleyball court posts and store EA 2 $208.00 $416

CATEGORY SUBTOTAL $197,105

EARTHWORK

Bulk Embankment CY 1000 $2.08 $2,080 Earthworks accounted for in Riverside Area takeoffs.
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling CY 1000 $3.12 $3,120 site
Topsoil - Strip , Stockpile and Spread CY 4350 $4.16 $18,096 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 240000 $0.05 $12,480 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $36,816

ROADS AND PARKING
Asphalt SF 86679 $2.31 $199,963 Includes new asphalt for regraded area
Striping ALLOW 1 $2,080.00 $2,080

CATEGORY SUBTOTAL $202,043

TRAILS
Concrete Trails SF 36000 $3.64 $131,040 Assumes 6' wide path, all proposed trails for Marina 

Point, Riverside, south ramp, to Roxborough Cove
CATEGORY SUBTOTAL $131,040

STRUCTURES

Group Picnic - Marina Point 125 person capacity
Walls FF 630 $36.40 $22,932 135 LF,  56"h

Reinstall Group Shelters ALLOW 1 $20,800.00 $20,800 Dimensions of canopies  approx:18'x21' ea.- 6 
canopies

Day Use Shelter Concrete Pad SF 1000 $3.64 $3,640 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5088 $3.12 $15,875

Picnic Tables ITEM 10 $104.00 $1,040 Store and relocate picnic tables under relocated 
shelters

Electric hookups ALLOW 1 $520.00 $520 Provision of conduit and outlets, not connection to
power

Grills ITEM 1 $104.00 $104 Group grill - remove, store and reinstall at future 
locations

CATEGORY SUBTOTAL $64,911

ADA Fishing Pier ALLOW 1 $5,200.00 $5,200 Remove and relocate to future location
Portable Restrooms EA 1 $780.00 $780 Relocate to future location
Restroom Building SF 1100 $234.00 $257,400

CATEGORY SUBTOTAL $263,380
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FURNISHINGS
Picnic Tables EA 0 $104.00 $0 Qty allowed for in group structure
Benches ITEM 1 $104.00 $104 Store and reinstall at future locations
Water fountain ITEM 2 $0.00 $0 2 attached per restroom building - in restroom cost
Dumpsters ITEM 2 $780.00 $1,560 Store and reinstall at future locations
Trash Receptacles ITEM 1 $52.00 $52 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,716

RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 2 $520.00 $1,040

CATEGORY SUBTOTAL $6,240

UTILITIES
Water Line LF 250 $7.80 $1,950 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants EA 1 $1,560.00 $1,560 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 1 $3,640.00 $3,640 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 1 $10,400.00 $10,400 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $40,430

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $15.60 $7,800 Underground electric distribution in condui
Telephone LF 250 $15.60 $3,900 Underground telephone wire in condui
Transformers EA 2 $2,600.00 $5,200 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $16,900

LANDSCAPE
Seeding Dryland Grasses SF 86000 $0.10 $8,944 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 86000 $0.05 $4,472 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 40 $390.00 $15,600 Allowance. 2.5 " Caliper
Evergreen Trees EA 20 $364.00 $7,280 Allowance. 8' Average Height
Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $38,896

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 160 $78.00 $12,480 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $14,560

SUBTOTAL $1,014,036
CONTRACTORS GENERAL CONDITIONS 12% $121,684
CONCEPT PLAN CONTINGENCY 25% $253,509
GRAND TOTAL $1,389,230
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SOUTH RAMP including RIVERSIDE MARINA

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Concrete trails SF 0 $0.78 $0 Cost accounted for in Marina Point costs.
  Remove Existing Asphalt Pavement SF 148000 $0.78 $115,440
  Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
  Demolish Existing Buildings ALLOW 1 $15,600.00 $15,600
  Remove & Relocate Existing Shade Structure EA 3 $10,400.00 $31,200
   Remove and relocate wheel stops EA 124 $10.40 $1,290 Remove, store and relocate
  Remove and relocate Information Kiosk Signage EA 1 $1,040.00 $1,040
  Remove & Relocate Existing Light Poles EA 1 $3,120.00 $3,120
  Remove horse show boards and store EA 4 $208.00 $832
  Remove volleyball court posts and store EA 2 $208.00 $416

CATEGORY SUBTOTAL $172,243

EARTHWORK

Marina excavation allow 1 $884,000.00 $884,000

Allows for excavating reservoir floor to operate at 
5717, and extend breakwater, relocation of marina 
docks and shoring during construction and relocating 
at present location after construction.

Excavation and Hauling CY 370000 $2.08 $769,600 Includes excavation and 1 mile haul to construction
site

  Bulk Earthwork CY 370000 $2.08 $769,600 (Fill =370,000 CY)
Rock Removal Allow 1 $26,000.00 $26,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 3700 $4.16 $15,392 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 200000 $0.05 $10,400 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $2,474,992

ROADS AND PARKING
Asphalt SF 148000 $2.31 $341,426 Includes new asphalt for regraded area
Striping ALLOW 1 $2,600.00 $2,600

CATEGORY SUBTOTAL $344,026

BOAT RAMPS & MARINA
Concrete SF 5000 $8.32 $41,600 Includes all launch lanes (2)
Rip Rap Shoreline

SY 8000 $26.00 $208,000
Construction of a 2:1 Rip Rap slope at shoreline.
See Appendix for sketch alternatives for treatments. 
Rip Rap being the preferred.

Upgrade of marina cables and winches Allow 1 $520,000.00 $520,000 Upgrade of winches and cables for operation for 
water levels 5744 to 5717.

CATEGORY SUBTOTAL $769,600

TRAILS
Concrete Trails SF 0 $3.64 $0 Cost accounted for in Marina Point costs.

CATEGORY SUBTOTAL $0

STRUCTURES

Group Picnic - Riverside 125 person capacity
Walls FF 630 $36.40 $22,932 135 LF,  56"h

Reinstall Group Shelters ALLOW 1 $10,400.00 $10,400 Dimensions of canopies  approx:18'x21' ea.- 6 
canopies

Day Use Shelter Concrete Pad SF 1000 $3.64 $3,640 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5088 $3.12 $15,875

Picnic Tables ITEM 10 $104.00 $1,040 Store and relocate picnic tables under relocated 
shelters

Electric hookups ALLOW 1 $520.00 $520 Provision of conduit and outlets, not connection to
power

Grills ITEM 1 $104.00 $104 Group grill - remove, store and reinstall at future 
locations

CATEGORY SUBTOTAL $54,511

Marina Building and Restaurant SF 4500 $78.00 $351,000 Relocate Marina Building and restaurant to ground 
Restroom and Shower Building SF 1600 $234.00 $374,400 Replace restroom and shower building 
Day Use Shelter EA 3 $0.00 $0 Cost to relocate accounted for in demolition division
Information kiosk EA 1 $0.00 $0 Cost to relocate accounted for in demolition division

CATEGORY SUBTOTAL $725,400

FURNISHINGS
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Picnic Tables EA 3 $104.00 $312 Store and relocate picnic tables under relocated 
shelters

Benches ITEM 1 $104.00 $104 Store and relocate at future location
Water fountain ITEM 1 $0.00 $0 Attached per restroom building - in restroom cost
Dumpsters ITEM 4 $780.00 $3,120 Store and reinstall at future locations
Trash Receptacles ITEM 4 $52.00 $208 Store and reinstall at future locations
Bollards ITEM 4 $156.00 $624 gate posts at launch ramps - store and relocate in 

existing location
Grills ITEM 3 $78.00 $234 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $4,602

RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts
Horse Shoe Pits ITEM 2 $520.00 $1,040

CATEGORY SUBTOTAL $6,240

UTILITIES
Water Line LF 250 $7.80 $1,950 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants EA 1 $1,560.00 $1,560 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets EA 2 $3,640.00 $7,280 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 2 $10,400.00 $20,800 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $54,470

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 250 $15.60 $3,900 Underground electric distribution in condui
Telephone LF 1 $2,600.00 $2,600 Underground telephone wire in condui
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $6,500

LANDSCAPE
Seeding Dryland Grasses SF 130000 $0.10 $13,520 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 13000 $0.05 $676 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 50 $390.00 $19,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height
Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $45,396

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 275 $78.00 $21,450 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $23,530

SUBTOTAL $4,681,510
CONTRACTORS GENERAL CONDITIONS 12% $561,781
CONCEPT PLAN CONTINGENCY 25% $1,170,377
GRAND TOTAL $6,413,668
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ROXBOROUGH COVE

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Vault Restroom ALLOW 1 $2,600.00 $2,600
  Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations

CATEGORY SUBTOTAL $5,073

EARTHWORK
Bulk Embankment CY 500 $2.08 $1,040 (Fill = 500 CY, Cut = 500 CY)
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling CY 500 $3.12 $1,560 Includes excavation and 1 mile haul to construction 

site
Topsoil - Strip , Stockpile and Spread CY 185 $4.16 $770

p ,
stockpile, and spread all new landscape areas

Fine Grading SF 10000 $0.05 $520 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $4,930

PARKING AREA
Gravel SF 7950 $0.78 $6,201 not affected

CATEGORY SUBTOTAL $6,201

ARCHITECTURE
Vault Restroom Building SF 250 $130.00 $32,500 not affected

CATEGORY SUBTOTAL $32,500

Page 1 of 2
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FURNISHINGS

Picnic Tables EA 5 $104.00 $520 Store and relocate picnic tables under relocated 
shelters

Trash Receptacles ITEM 3 $52.00 $156 Store and reinstall at future locations
Grills ITEM 5 $78.00 $390 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $1,066

UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants EA 0 $1,560.00 $0 Frost Free Hydrant Includes connection to local 

piping and trenching costs
Lift Station ITEM 1 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,640.00 $0 Storm Water inlet includes new piping and trenching

Storm Water Oil Separator Inlets EA 0 $10,400.00 $0 Storm Water inlet for oil separation includes new 
piping and trenching

Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0

ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone LF 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0

LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $364.00 $5,460 Allowance. 8' Average Height
Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $23,305

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $78.00 $7,020 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $9,100

SUBTOTAL $82,175
CONTRACTORS GENERAL CONDITIONS 12% $9,861
CONCEPT PLAN CONTINGENCY 25% $20,544
GRAND TOTAL $112,580
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EXTENDED
COST NOTESITEM UNIT UNIT QTY

UNIT
COST

PLUM CREEK PICNIC AREA

DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Gravel parking area SF 31000 $0.16 $4,836
  Remove Existing Concrete trails SF 18000 $0.78 $14,040
 Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200
  Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations
  Remove & Relocate Post and cable fencing LF 697 $10.40 $7,249
  Remove volleyball court posts and store EA 2 $208.00 $416

CATEGORY SUBTOTAL $34,214

EARTHWORK
Bulk Embankment CY 1000 $2.08 $2,080 (fill = 1000CY cut = 1000 CY)
Excavation and Hauling CY 1000 $3.12 $3,120 Includes excavation and 1 mile haul to construction

site
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 185 $4.16 $770 Assumes 6" depth removal at surfaced areas, 

stockpile, and spread all new landscape areas
Fine Grading SF 10000 $0.05 $520 Assumes all paved and landscape areas

CATEGORY SUBTOTAL $7,530

Page 1 of 2

EXTENDED
COST NOTESITEM UNIT UNIT QTY

UNIT
COST

ROADS AND PARKING
Gravel Parking SF 20500 $0.78 $15,990
Gravel entry road SF 14000 $0.78 $10,920

CATEGORY SUBTOTAL $26,910

TRAILS
Concrete Trails SF 18000 $3.64 $65,520

CATEGORY SUBTOTAL $65,520

STRUCTURES
Restroom Building SF 485 $234.00 $113,490

CATEGORY SUBTOTAL $113,490

FURNISHINGS

Picnic Tables EA 11 $104.00 $1,144 Store and relocate picnic tables under relocated 
shelters

Benches ITEM 1 $78.00 $78 Store and relocate at future location
Dumpsters ITEM 1 $780.00 $780 Store and reinstall at future locations
Grills ITEM 5 $78.00 $390 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division

CATEGORY SUBTOTAL $2,392

RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts

CATEGORY SUBTOTAL $5,200

LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $364.00 $5,460 Allowance. 8' Average Height
Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $23,305

IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 

controller
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $78.00 $7,020 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $9,100

SUBTOTAL $287,661
CONTRACTORS GENERAL CONDITIONS 12% $34,519
CONCEPT PLAN CONTINGENCY 25% $71,915
GRAND TOTAL $394,095
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EXTENDED COST NOTESITEM UNIT UNIT QTY
UNIT
COST

OVERALL TRAILS - SWIM BEACH TO PLATTE RIVER DAY USE

EXISTING AREA IS NOT DISTURBED

ROADS

ROADS AND BRIDGES
New roads and bridges LF 4500 $2.31 $10,395
Earth Fill for roads LF 1000 $2.08 $2,080
Road Culvert LF 1 $160,000.00 $160,000

CATEGORY SUBTOTAL $172,475

SUBTOTAL $172,475
CONTRACTORS GENERAL CONDITIONS 12% $20,697
CONCEPT PLAN CONTINGENCY 25% $43,119
GRAND TOTAL $236,291

PROJECT TOTAL SUMMARY (All Project Areas as Detailed Above)

SUBTOTAL $11,226,652
CONTRACTORS GENERAL CONDITIONS 12% $1,347,198
CONCEPT PLAN CONTINGENCY 25% $2,806,663
GRAND TOTAL $15,380,513
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ITEM UNIT UNIT QTY
UNIT
COST

CHATFIELD RESERVOIR RECREATION MITIGATION STUDY EDAW, Inc.
CONCEPT PLAN COST ESTIMATE 6 September 2006

PLAN AREA TOTAL COST
North Ramp $414,847
Massey Draw $185,306
Eagle Cove $98,882
Park Entrance Station - Deer Creek N/A
Deer Creek - Day Use N/A
Deer Creek - Balloon Staging Area N/A
Swim Beach $3,742,377
Jamison $203,090
Catfish Area 1 &2 $134,630
Fox Run $82,969
Kingfisher Area $80,332
Gravel Ponds Area $46,363
Platte River N/A
Marina Point $1,014,036
South Ramp Including Marina $4,681,510
Roxborough Cove $82,175
Plum Creek $287,661
Overall Trails N/A
Roads and Bridges $172,475
Reallocation Subtotal $11,226,652

Cost Estimate Allowances
Contractors General Conditions 12% $1,347,198
Concept Design Contingency 25% $2,806,663
Grand Total Allowances $4,153,861

Reallocation Total $15,380,513

Design Services Allowance
17% $2,614,687

Construction Phase Services 8% $1,230,441
Owners Construction Phase Contingency 6% $922,831
Grand Total Design Services Allowances $4,767,959

Reallocation Grand Total $20,148,472

Design Allowance (Pre-Design, Special Services, Final 

Page 1 of 1



January 2010	 A6-1

Appendix 6. USACE Land Use Guidance and Exception





STATE OF COLORADO 
 

Colorado Water Conservation Board  
Department of Natural Resources 
1313 Sherman Street, Room 721 
Denver, Colorado 80203 
Phone: (303) 866-3441 
Fax: (303) 866-4474 
www.cwcb.state.co.us 

  

Water Supply Protection • Flood Protection • Stream & Lake Protection • Water Supply Planning & Finance 
Water Conservation & Drought Planning • Intrastate Water Management & Development 

 

 
 

November 26, 2008 
 

Mr. Eric Laux, Project Manager 
Attn: CENWO-PM-AP 
U.S. Army Corps of Engineers, Omaha District 
1616 Capitol Ave. 
Omaha, NE 68102-4901 
 
Re: Chatfield Reallocation Study – Land Use Development Policy (LUDP) Guidance 
 
Dear Mr. Laux: 
 
This letter is in response to our November 25, 2008 conference call regarding the above 
referenced subject. The State of Colorado and other stakeholders participating in this effort seek 
your guidance and conditional approval for proposed exceptions to the Corps of Engineers 
(Corps) LUDP as it relates to recreational structures at Chatfield State Park. We fully understand 
that any such exceptions that may be granted by Corps will not be construed as precedent setting.  
Given the unique and challenging conditions associated with Chatfield Reservoir in preserving 
“in kind” facilities and recreational experiences, the non-federal sponsor is proposing placement 
of closed floodable wet flood-proofed structures within Zone 1 (between elevations 5,444 ft and 
5,453.7 ft, MSL) that are capable of withstanding periodic flooding and that can easily be placed 
back into service following inundation. The elevations referenced herein are based on the 
assumption of a 20,600 acre-foot reallocation of existing storage space in the reservoir.  
 
Three attachments are provided for your consideration in determining if the proposed structures 
meet FEMA regulations and simultaneously will be satisfactory to the Corps.  Attachment A 
contains as-built drawings of existing recreation facilities around the reservoir that are in 
excellent shape today after 30 years of service, a period which included three significant flood 
events. Details regarding the 1980, 1983, and 1995 flood events are included in Attachment B, 
along with post-flood photographs of the swim beach facilities.  Attachment C is a copy of the 
existing “Flood Operation Plan” from Colorado State Parks that is used as an SOP in preparing 
facilities for flooding and the actions taken to bring them back into service after water levels 
return to normal pool elevations. This “Flood Operation Plan” will be updated with new relevant 
elevations following approval of these proposed exceptions, and approval of the FR/EIS report. 
The Flood Plan will be updated to address new elevations and other necessary revisions.  
 

 
Bill Ritter, Jr. 
Governor 
 
Harris D. Sherman 
DNR Executive Director 
 
Jennifer L. Gimbel 
CWCB Director 
 
Dan McAuliffe 
CWCB Deputy Director  



  
 

2  

The as-built drawings illustrate the durability and inherent flood damage resistance afforded by 
the structures.  It is understood that any exception granted at this time would be conditional 
based upon approval of a final recreation modification plan and updated drawings & 
specifications that meet current building code requirements.  Our intent is that the updated plans 
would incorporate the same structural elements as illustrated by the attached drawings and would 
meet FEMA requirements for all of the impacted structures.  We propose that placement of 
structures in Zone 1 would include a self-imposed “freeboard” of approximately three feet above 
elevation 5444. In addition, all electrical facilities associated with the structures, and with any 
other infrastructure and facilities, would be properly flood-proofed for public safety and 
operational purposes.  
 
Your consideration of these items and support in assisting in such a short time frame is greatly 
appreciated.  Please let me know if you have any questions or need additional information. 
 
Sincerely,     

 
Thomas W. Browning, Chief 
Watershed Protection & Flood Mitigation Section 
 
 
cc: Randy Behm, Chief 

Flood Risk and Floodplain Management Section 
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Attachment A 

As-Built drawings for existing recreation structures at Chatfield State Park 
 
 
 

Files are located on the CWCB ftp site:   ftp://165.127.23.92/TempStore/ 
 

Login: dnrgisdata 
 

Password: TDavis_30 
 
 

(Hard copies of the drawings will be sent via FedEx) 
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Attachment B 
Previous Flood Events and Recreation Structure Photos 

 
Chatfield High Pools of Record: 
 
1. May 26, 1980: Pool Elevation 5,447.58’ 
2. June 30, 1983: Pool Elevation 5,447.12’ 
3. July 4, 1995: Pool Elevation 5,446.40’ 
 

 
                                                                                                

 
 
Photo Top: Sign at top of structure indicates the level of high water at Chatfield Reservoir 
during the 1983 spring runoff. 
 
Photo Bottom: Chatfield State Park recreation structures at the swim beach in full operation 
during the 2007 summer recreation season. Buildings are cleaned and inspected following each 
flood event, and then re-opened for use following protocol in the “Flood Operation Plan” (see 
Attachment D). 
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Attachment C 
Chatfield “Flood Operation Plan” 

 
TO:  All Chatfield Personnel 
 
REF:  Operations Procedure No. 31 
 
SUBJECT: Flood Operation Plan 
 
DATE: March 2007 
 
PURPOSE: 
 
The following is the flood plan for Chatfield State Park.  The goal for this procedure is to 
provide for the protection of facilities and equipment owned or leased by the State of Colorado, 
Division of Parks.  This procedure assumes that flooding would probably be a gradual 
cumulative situation where there is sufficient time for effective action and not the result of a 
sudden up stream dam failure. 
 
HISTORY:   
 
In the past, floods have been the result of periods when both runoff and precipitation were high 
and gate closures were required for downstream sewer line and bridge repairs in the river bed.  
The lake inflows at the time were in the range of 2,500 to 3,200 cubic feet per second (CFS) 
while the outflows dropped to 500 CFS.  The peak rate of elevation change was between.5 to 1 
vertically foot per day.  The highest peak was 5,447.08 feet elevation with 53,325 acre feet of 
storage. 
 
RESPONSIBILITIES: 
 
It is the responsibility of the Park management team and the Park Resource Tech. II to ensure 
that every safe and practical effort is made to protect or prevent damage to the facilities and 
equipment of Chatfield State Park.  In his absence an alternate will be designated for this duty.  
Most of the tasks will be performed by Park Maintenance staff with assistance from other FTE 
and Seasonal personnel.  All Primary electric power work, whether "hot" or not, should be 
performed by professional licensed personnel.  It is the responsibility of all personnel to be 
particularly careful and to observe all safety rules while working under such adverse conditions.  
Take photos of flooding to document damage for Risk Management and historical record.  
 
GENERAL INFORMATION: 
 
Sand bagging has been attempted during previous floods and found to be totally ineffective.  The 
necessary pumping of leakage from within the sand bag dike area cannot be maintained over the 
long term and is not cost effective.  The affected buildings will suffer some damage to paint, 
doors, locks, partitions, and some surface materials.  Structural damage has been and probably 
would be minimal. 
 
Electric power systems are high priority simply because they are very expensive to repair in both 
labor and material and require some lead time for replacement components.  Removal of all 
endangered items is the only cost effective protective measure. 
 
The sewage lift stations, though submersible under normal conditions can be damaged by flood 
water entering and wicking into the motors through ends of the power cable.  It is necessary to 
remove pumps and control panels.  In low lying areas it is necessary to seal all manholes with 
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ramneck asphalt ribbon to keep manhole lids in place.  Lids can be removed by hydraulic 
pressure and wave action. 
 
Shelters, tables and grills should withstand flooding.  The lowest of the sites have been under 
water without any significant damage.  Flotsam may displace a few upright grills. Circuit 
Breakers at the Marina Point and Riverside Group Picnic Areas need to be removed. and the 
stainless steel tables should be removed. 
 
1. The Trigger point for this plan is a lake elevation of 5,434.00 feet.  At this level water is 

just touching the concrete apron at the swim beach and at the top of the concrete ramp at 
the South boat ramp. 

 
2. Consider snow pack, runoff, raise rate, weather forecast and ground saturation to make 

the implementation decision. 
 
3. The management team, using the facility elevation list as a guide and regular inspections 

will be able to develop action plans to manage the situation. 
 
4. The Corps of Engineer's automatic lake elevation gauge is accessible by telephone.  The 

current lake elevation determined by counting tone codes which represent the TENS, 
UNITS and two DECIMAL digits of the lake elevation above sea level.  Fifty Four 
hundred feet is the assumed constant to which the last two whole digits and decimal 
digits are added.  The number of short tones (dots) indicate the numbers separated by 
silent periods.  Long tones (dashes) indicate zeros  (example;  ...            .......     ..... would 
indicate 5430.75 feet.  The long tone being a zero). 

 
5. Electric power on the Deer Creek meter is the first major concern to be addressed 

because it is one of the first areas to be affected and the hazards of working on electrical 
systems with high water. 

 
6. All water faucets, hydrants, and valves should be kept closed or in their normal operating 

position to prevent contamination from entering the supply system. 
 
ACTION TASKS: 
 
The following Action Tasks should be accomplished in an organized manner without rushing so 
much as to damage things. 
 
TASK # 1. Remove the contents of all threatened buildings down to the bare walls and floors.  

Include stored materials, furniture, appliances, bulletin boards poster and etc.  Take care 
to protect these items during removal, transport and storage. 

 
TASK # 2. Remove all dumpsters, trash cans, removable dumpster and toilet screen panels 

and etc. from the threatened areas.  If time and personnel permit, remove and store 
railroad tie curbing or landscaping timbers and wood fencing which are likely to float 
away. 

 
TASK # 3. Make the West side electric power system safe by shutting OFF the primary 

electric power to permit other protection work to proceed on the electric system. 
 The transformers for Catfish Flats, Jamison, Swimbeach, and lift station #3 may be 

isolated from the primary feed.  The West Entrance station can be re-connected through 
the Deer Creek Picnic Area transformer and power maintained until elevation 5,446.00. 
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 a. Qualified personnel (Sturgeon Electric Company or others) must open (de-
energize) the main primary disconnect switch at Highway 121 and the Corps of 
Engineers entrance road. 

 
 b. Qualified personnel must isolate the primary feed from the transformer at lift 

station #3 and re-connect to the Deer Creek Picnic Area transformer load with 
jumper blocks.  Termination covers must be placed on the exposed transformer 
lugs to keep dirt out. 

  
 c. Qualified personnel may re-energize the primary feed at the main disconnect 

switch (in (a.) above) to keep power to the West Entrance as long as possible 
while removal of other electrical components proceed. 

 
TASK # 4. Remove all electrical components including circuit breaker panel boards with 
circuit breakers, water heaters, unit heaters and lift station control panels. and pumps.  It is 
recommended that all wires be tagged with permanently marked tape or tags to make re-
installation easier. 
 This can take from one to two hours or more for each unit.  
 
  See:  Instruction sheet and Decision Point list. 
 
 
DECISION POINTS: 
 
This list of "ACTION TASKS" will aid planning a course of action that will suit the situation.  
Due to changes over the years, all areas of the lake shoreline, inlets and low lying picnic areas 
must be monitored.  The elevations are the levels at which water is on the floor of the listed 
buildings or on the lowest point of the facility.  The numbers were developed from actual 
elevations measured during the previous floods and as-built drawings where necessary.  The 
decision points may not always reflect the access to the facility.  If action is taken at each 
Decision Point, there should be sufficient time to complete the indicated tasks. 
 
 
ELEVATION  EXPECTED CONDITIONS OR ACTION REQUIRED 
 
5,434.00 - This is the trigger point for plan implementation 
  - Water at the edge of the concrete apron , the beach  where it meets the 
sand. 
  - Water is at top of concrete on the South boat ramp 
ACTION - Notify Beach Concessionaire 
ACTION - Plum Creek Picnic Area 
ACTION - Seal manhole lids on Plum Creek force main and in Marina area 
ACTION TASK # 2 
 
ACTION   - Swim Beach Complex 
ACTION TASK #1,   TASK #4 
 
ACTION - Lift Station #3 (Swimbeach) and Transformer vault including DRY TYPE 
transformer 
ACTION TASK #3,    TASK # 4 
 
5,434.75 - Water is at the lowest point of the Plum Creek Picnic area road 
5,435.33 - Water is at Swim Beach Complex aid station & bath house floor. 
ACTION - Transformer at Beach Complex 



  
 

8  

ACTION TASK #4 
 
ACTION - Lift Station #2 (Jamison) 
ACTION TASK #4 
 
5,436.00 - Water is at Lift Station #3 (Swimbeach) (rim) 
5,437.00 - Water is at beach concession floor and facility transformer 
5,437.50 - Water is at Lift Station #2 (Jamison) 
5,438.25 - Water is at C.S. #14 Plum Creek Picnic Area toilet floor and top of ramps 

north ramps 
5,438.50 - Water at transformer at Lift Station #3 (Swimbeach) 
ACTION  Beach Complex to Fox Run 
 
ACTION     TASK #2 
 
ACTION  - C.S. #21  Jamison Toilet 
ACTION TASK #1,  TASK #4 
 
ACTION - Lift Station #2 (Jamison) and Transformer 
 
5,440.00 - Water at C.S. #21 Jamison toilet floor, west shore shelters Catfish Flats to 

Fox Run 
ACTION - C.S. #19  (Catfish Flats) 
ACTION TASK #1,  TASK #4 
 
5,441.00 - Water at shelters at east end of North Ramps peninsula 
5,441.50 - Water at C.S. #19  Catfish Flats 
5,443.00 - Water at Riverside Picnic Area shelter at Marina lot 
ACTION - Lift Station #1 (Catfish Flats), Lift Station #5 (North Ramps), and C.S. 

#28, Riverside GPA 
ACTION TASK #1,  TASK #4 
 
5,444.00 - Water is at Marina Point GPA 
5,444.50 - Water is at Lift Station #1 (Catfish Flats) 
5,444.75 - Water is at C.S. #28 (Riverside Picnic Area) 
5,445.00 - Water is at Riverside Picnic Area east sites 
5,445.00 - Water is at Marina Restroom floor 
5,445.00 - Water at Platte River Bridge 
ACTION - C.S. #22 (Deer Creek Picnic Area) 
ACTION TASK #1  TASK #4 
 
5,446.00 - Water is at C.S. #22 and transformer at Deer Creek Picnic Area 
5,447.08 - Highest water mark on June 30, 1983 
5,448.00 - Water at Riverside GPA 
ACTION - C.S. #25 (North Ramps, and transformer and Lift                    Station #5 
(North Ramps) 
ACTION TASK #1  TASK #4 
 
5,449.00 - Water at C.S. #25 at North Ramp 
5,449.00 - Water at road in front of C.S. #25 (North Ramps) 
5,454.50 - Rim of Lift Station #6 (Roxborough Cove) 
 
  *      C.S. = Comfort Station 
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ELECTRICAL EQUIPMENT 
 
INSTRUCTION SHEET 
 
Building and Utility Electrical System Component Removal. 
 
Each of these procedures take about one to two hours per unit to complete and double that to 
reinstall. 
 
First:  Turn off all power to the building. 
 
A. Circuit Breaker Panel Board removal from restroom buildings, aid station, bath house and 

concession. 
 a. Remove panel cover by loosening (not removing) the retaining screws and 

releasing the latch mechanism. 
 b. Disconnect all wires from circuit breakers and tag them for reconnecting later. 
 c. Disconnect the three short jumper wires and the main conductors from the 70 or 

90 Amp Main breaker. 
 d. Remove the four to six bolts or  nuts and washers which secure the panel board to 

the cabinet. 
 e. Dismount the entire panel board assembly by pulling forward and out of the 

cabinet. 
 f. Coat all bare copper conductor ends with anti corrosion grease. 
 
B. The Main and Water Heater power panels in the bath house. 
 a. Disconnect all wires from the circuit breakers. 
 b. Dismount the entire panel board as in A. above. 
 
C. Water Heaters 
 a. Disconnect the wiring at the fused switch box for each water heater in the bath 

house and remove conduit and wire from box, leaving wire and conduit attached 
to the heaters. 

 b. Disconnect the wires and flex conduit at the junction box on the wall adjacent to 
the heater. 

 c. Close inlet and outlet water gate valves and drain the tank.  Loosen and 
disconnect the supply and outlet unions at the top of the tank. 

 d. Handle the tank with care during removal to avoid damaging the glass lining. 
 
D. Furnaces or Unit Heaters, Riverside #28 and North Ramps #25. 
 a. Disconnect the wiring and flex conduit from the furnace. 
 b. Disconnect the thermostat wires from the furnace. 
 c. Unscrew the top plenum from the furnace hot air outlet, and raise the plenum 

about 1/2 to 3/4 inch and temporarily secure while the furnace is slid out and 
removed.  A temporary support may need to be provided. 

 
E. Transformer Primary fuses.  (not in vaults) 
 NOTE:  This procedure must be performed by qualified personnel only. 
 a. Disconnect the Primary (15 kv) power at the Service Entrance Oil Switch, or the 

PSCo cutouts. 
 b. Open the transformer cabinet (both doors) 
 c. Using a HOT STICK, and 20 kv gloves pull the primary fuses and remove for 

storage. 
 d. Secure the transformer. 
 
F. Transformer Secondary Circuit Breaker Panels. 
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 a. Remove the four to six nuts and washers which secure the side shield panels in 
the right (secondary) side of the transformer cabinet and remove the panels. 

 b. Disconnect all of the wires from the circuit breakers and the panel board busses 
and tag the free ends for re-connection later. 

 c. Remove the panel board from the cabinet and secure the transformer. 
 
G. Ventilation Blowers. 
 a. It is not generally cost effective to remove in line blowers located in the back of 

the small plumber's chases.  This is a low priority.  The water rarely will get that 
high. 

 
H. Transformers in Concrete Block Vaults. 
 NOTE:  BE ABSOLUTELY CERTAIN THAT PRIMARY POWER IS 

DISCONNECTED FROM THE TRANSFORMER. 
 a. Open the access door to the circuit breaker panel (the cabinet usually located on 

the inside wall of the vault). 
 b. Disconnect all wires from the circuit breakers and the panel board busses and tag 

the free ends for re-connection later. 
 c. Remove the panel board from the cabinet and secure the cabinet and transformer. 
 d. Disconnect and remove the DRY type transformer located in the Southwest inside 

corner of the transformer vault at Lift Station #3 (Swimbeach). 
 
I. Lift Station #1 and #2 (Catfish Flats and Jamison). 
 a. Open Control Cabinet and disconnect and tag all interconnecting wires for 

identification. 
 b. Remove the six nuts and washers from the inside panel mounting studs. 
 c. Dismount and remove the panel and secure the cabinet. 
 
J. Lift Station #3, the control panel must be removed in the same manner as the other lift 

stations. 
 

K. Lift Station #4, the control panel must be removed from its cabinet located in the 
underground vault in the same manner as other Lift Stations. 

 
L. Enhanced reservable Group Picnic Shelters ( Riverside & Marina Point) 
 a. Remove cover plate and remove circuit breakers 
 b. Remove duplex outlets from wall mounted boxes. 
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Hydrologic Engineering Branch 

Mr. Thomas Browning, Chief 

DEPARTMENT OF THE ARMY 
CORPS OF ENGINEERS, OMAHA DISTRICT 

1616 CAPITOL STREET 
OMAHA NE U102-9000 

January 29, 2009 

Watershed Protection & Flood Mitigation Section 
Colorado Water Conservation Board 
1313 Shennan Street, Room 721 
Denver, Colorado 80203 

Dear Mr. Browning: 

This letter is in response to your request of January 8, 2009, for the Om a District to consider a 
waiver to Northwestern Division Regulation 1110-2-5; Land Development Gu dance at Corps Reservoir 
Projects (NWDR 111 0-2-5), for the location of recreational structures at Cb eld Reservoir. Your 
request included background infonnation for the waiver being sought, a compl ted "Evaluation Criteria 
for Land Development Proposals", a structural analysis conducted by CH2M il~ and a "Chatfield 
Reservoir Recreations Facilities Plan". 

As had been previously discussed between Mr. Eric Laux and Mr. Randal Bebm of the Omaha 
District and yourself, the Chatfield Reservoir 20,600 acre foot reallocation c ntly being studied would 
change the current pool designations within the reservoir. Currently, Zone 1 is identified as a pool 
elevation of 5,444.5 feet mean sea level (ft msl) and lower. Under the proposed reallocation plan Zone 1 
will be identified as pool elevation 5,453.7 ft msl and lower. Due to the propo d reallocation of the 
reservoir, the operation of Zone 1 will be increased by 9.2 feet. Under this m ification numerous 
existing recreational structures will be continuously inundated and become unu ble. In accordance with 
NWDR 1 I I 0-2-5, structures are not allowed within Zone I. This requirement i to eliminate structural 
damages to the recreation structures as well as the Corps of Engineers facilities 'butable to flooding, 
debris and wind-wave forces. A review of existing structures within Chatfield eservoir indicated that 
none ofthe structures could sustain the effects of complete inundation. 

Several discussions with Omaha District personnel focused on elevating 
elevation 5,453.7 ft msl. In those discussions, it became apparent that to make cilities such as the Bath 
House Complex at the swim beach user friendly, extremely large amounts offil material and grading 
would be required. In lieu of making significant changes to the existing terrain o accommodate the 
recreation facilities you were requested to provide a structural assessment for th conceptual design of 
structures which could undergo periods of inundation without resulting in signi cant damage to the 
structure. A review of the results of the structural assessment indicates that by oditying the general 
building specifications new recreation structures could be designed and placed 'thin an elevation range 
of 5,447.0 ft msl to 5,453. 7 ft msl to undergo periodic inundation without susta · ing significant damage. 
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As previously discussed and noted in your request, acceptance of the assessment by the 
Omaha District does not set a precedent for locating additional structures Zone 1 of this reservoir 
beyond those currently being addressed without further review. In addition, acb:ptance of the structurn.l 
assessment does not indicate the approval of the placement of similar type stru tures within Zone 1 of 
other reservoirs within the regulatory jurisdiction of the Omaha District. 

In response to your request for a waiver regarding the placement of rec ional structures within the 
upper range of the reallocated Zone 1 of Chatfield Reservoir, elevation 5,447.0 ft msl to 5,453.7 ft msl, 
the waiver is granted with the following conditions: 

• All structural requirements of the Technical Memorandum, Chatfield Structural Analysis, 
dated December 2008 are implemented. 

• In accordance with NWDR Ill 0-2-5, an evacuation plan is developed or aU recreational 
activities associated with the proposed structures. 

• The proposed structures meet the defmition of being closed floodable, et flood-proofed as 
specified in NWDR Ill 0-2-5 

• This waiver is applicable to only structures identified as requiring rel tion as part of the 
Chatfield Reallocation Study. Any additional structures will require a separate view. 

• Upon completion of construction, the CWCB shall submit a letter, sign by a Professional 
Engineer, to the Omaha District, Chief, Engineering Division, certifying that al structures associated 
with this waiver were constructed to the specifications contained within Techni 1 Memorandum, 
Chatfield Structural Analysis, dated December 2008. 

If you have additional concerns or comments regarding this response or o r enforcement ofNWDR 
Ill 0-2-5, please contact Mr. Randall Behm of my staff at (402) 995-2322 or m self anytime at 
{ 402) 995- 2093. 

Sincerely, 

SIGNED 

John J. Bertino Jr., P. E. 
Chief, Engineering Divisi 
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TECHNICAL MEMORANDUM CH2MHILL 

· Chatfield Construction Concept Analysis 

PREPARED FOR: Chatfield Reservoir Recreation Relocation Working Group 

PREPARED BY: 

COPIES: 

DATE: 

CH2MHILL 

Colorado Water Conservation Board, Department of Natural 
Resources 

March 4, 2009 

Purpose and Objectives 
The purpose of this memorandum is to document the construction concept analysis of replacing 
recreation facilities at Chatfield State Park. This analysis was performed to provide information for 
the socio-economic impacts, which are required to be analyzed as part of the EIS. BBC and the 
Corps of Engineers (Corps) need to know when construction would occur and the duration for 
construction activities, which influence the nature and amount of lost visitation. The objective of this 
analysis was to determine the best construction concept that minimizes impacts to: Public, 
Operations by State Parks and Corps of Engineers, as well as time and cost for the project. 

Information Used for Construction Concept 
Specified tasks that are assigned in the Corps' Project Management Plan and State Resolution for the 
Chatfield project: 

• Reallocate storage in Chatfield Reservoir from flood storage to multipurpose use 

• Appropriate measures be established to at least replace recreational and environmental 
resources impacted by a revised Chatfield Reservoir operation 

Implied tasks to be performed to accomplish the specified tasks: 

• Develop and implement a recreation facility plan with the objective to replace with "in­
kind" recreation experience for the public. 

• Obtain necessary authorizations to implement recreation facility plan. 

Constraints determined from current policy and or procedures involving the·park. 

• Maintain park & concession revenues same as the calendar year immediately prior to 
construction start. 

• Per standard USACE policy, no structures such as restrooms or other closed buildings 
can be located within the 10-year flood pool (Zone 1). Exception has been approved 
allowing structure within Zone 1, provided they meet specified conditions. 

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 
COPYRIGHT 2009 BY CH2M HILL, INC. ·COMPANY CONFIDENTIAL 
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Critical facts and assumptions that were utilized in this analysis: 

Facts 

• Chatfield Reservoir generates a substantial amount of revenue to Colorado State Parks, 
its concessions, and to the surrounding area. 

• More than 1.6 million visits occur at the park each year; lake use data for calendar year 
2007 shows that majority of visitation and revenue generation occurred between the 
months of April through September. 

• Swimming is the most popular activity, followed by boating; hiking, fishing and 
camping are also very popular activities. 

Assumptions 

• Reallocating flood storage to other uses is feasible. 

• Corps will allow structures to be placed in Zone 1; minimizing fill requirements. 

• Affected Recreational Use Areas and Facilities requiring relocation or redevelopment 
are: 

North Boat Ramp 
Massey Draw 
Swim Beach Area/Balloon Launch 
Catfish Flats/Fox Run Group Use Areas 
Kingfisher/Gravel Pond/Platte River Trailhead Areas 
Marina Area 
Plum Creek Area 

• The conceptual plans and the cost estimate depict "in-kind" replacement of the facilities. 

• Construction timing is important due to potential impacts to public, revenue and cost of 
construction. 

• Construction options will be evaluated based on suitability, feasibility and acceptability. 

• Embankment material will be excavated from the project site. 

• No unforeseen delays to construction schedule. 

• In comparing options, did not consider environmental and cultural resource impacts. 

Construction Concept Options Considered 
1. Full Park closure for more than 2 years: Park is closed for entire construction period of 2 

years or more. 

2. Full Park closure for less than 2 years: Park is closed for entire construction period for 
up to 2 years. 

3. Construction with no park closure: Construction would occur while park remained 
open but individual facilities would be closed during their respective construction 
period. 

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 
COPYRIGHT 2009 BY CH2M HILL, INC. ·COMPANY CONFIDENTIAL 

2 



January 2010	 A7-5

	 Recreation Facilities Modification Plan

4. Construction in one off-season: Construction would be done, start to finish, in one 7 
month off-season. 

5. Construction in multiple off-seasons: Construction would occur in recreation off-season 
over multiple off-season periods. 

6. Construction in combination of off-season and high-use season: Facilities with no 
alternate location, such as swim beach, marina facilities and dive pond, would have their 
respective construction period during the off-season. Facilities with alternate locations 
(boat ramp, picnic areas) would occur during high-use recreation season, respectively 
closed during construction. 

Discriminating Criteria 
Each option must meet the following criteria to be considered. If any one of the three criteria is not 
met, the option falls out and is not considered viable for further consideration. 

• Suitability: During construction activities, does the option minimize impact to the 
public and park's revenue, as well as provide reasonable control on construction costs? 

• Feasibility: Does the option have the capability to accomplish the mission in terms of 
space, time and resources available? 

• Acceptability: Does the advantage gained by this option justified by the tradeoffs 
incurred? I.e. political reality outweighs increase in cost; increased cost and time of 
option is not outweighed by public benefit. 

TABLE 1 
Evaluation of Potential Options 

Option Suitability Feasibility Acceptability 

1. Full Park Closure > 2 yrs No Yes No 

2. Full Park Closure < 2 yrs Yes Yes Yes 

3. Construction with no park closure Yes No Yes 

4. Construction in one off-season Yes No Yes 

5. Construction in multiple off- Yes Yes Yes 
seasons 

6. Construction in combination of off- Yes Yes Yes 
season and high-season 

Option Analysis 
Options that meet all three discriminatory criteria and move forward for further analysis: 

Option 2 - Full Park closure for less than 2 years: Park is closed for entire construction 
period for up to 2 years. 

Option 5 - Construction in multiple off-seasons: Construction would occur in recreation 
off-season over multiple off-season periods. 

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 
COPYRIGHT 2009 BY CH2M HILL, INC. ·COMPANY CONFIDENTIAL 
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Option 6 - Construction in combination of off-season and high-use season: Facilities with 
no alternate location, such as Swim beach, marina facilities and dive pond, would have their 
respective construction period during the off-season. Facilities with alternate locations (boat 
ramp, picnic areas) would occur during high-use recreation season, respectively closed 
during construction. 

Attachment A is a CD containing construction schedule files for options two, five and six. 
The files come in both Acrobat and MS Projects file format. The latter format can be used for 
future detailed construction scheduling analysis. 

Evaluation Criteria 
Evaluation criteria are those factors used to measure the relative effectiveness and efficiency of one 
option related to the other. 

• Cost: increased costs due to multiple start and stop, as well as degree of revenue 
reimbursement required for the park and concessionaires. · 

• Time: overall duration of construction. 

• Impacts: number of recreation facilities with no alternate location that potentially 
remain closed, because of construction activities, during recreation season. 

Option Evaluation 

Option 2: Full park closure< 2 years 

• Construction duration 15 to 20 months, beginning in SEP of year 1 and completed by 
APRyear2. 

• Multiple crews working 8-10 hr days simultaneously on 4 to 5 activities/locations. 

• One high-use season is impacted. 

TABLE 2 
Option 2 Evaluation 

Criteria Result 

Cost Substantial revenue reimbursement required 
No construction stop/start 

Time 

Impacts 

1 year, 8 months beginning in September year 1 

All facilities in high-use season complete closure 

Strengths: 

Shortest construction period 

Only 1 season impacted 

Quickest option for water storage 

Efficient construction/cost savings 

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 

Public Safety 

Weaknesses: 

Impact to public/politics 

Payment for lost revenue 

COPYRIGHT 2009 BY CH2M HILL, INC. ·COMPANY CONFIDENTIAL 
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Option 5: Multiple Off-Season (Sep 16- May 14) 
• Construction duration nearly 5 years beginning SEP of year 1 
• Sequence construction activities to fit into 7 month off-season period (16 SEP- 14 MAY) 
• Portion of park under construction closed during off-season 
• Multiple crews working 8-10 hr days simultaneously at multiple locations 
• Some activities use double-shift to fit facility replacement into 7 month window 
• No high-use season impacts 

TABLE 3 
Option 5 Evaluation 

Criteria Result 

Cost Minimal revenue reimbursement 
5 construction stop/start periods 

Time 4 years, 8 months 

Impacts Phased recreational site closures 

Strengths: 

Minimal park revenue impacts 

Low revenue reimbursement 

Facilities available in high-use season 

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 

Weaknesses: 

Long construction period 

Longest option to begin storage 

High const cost due to start/stop 

COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 
5 
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Option 6: Combination of off-season and high-use season 

• Construction duration nearly 3 years beginning SEP of year 1. 
• Sequence construction activities to fit into 7 month off-season period (16 SEP-14 MAY). 
• North boat ramp, swim beach area and marina remain open during high-use season. 
• Portion of park under construction closed during off-season. 
• Multiple crews working 8-10 hr days simultaneously at multiple locations. 
• Some activities use double-shift to fit facility replacement into 7 month window. 
• Reconstruct smaller facilities (with alternate locations) during high-use season. 

TABLE4 
Option 6 Evaluation 

Criteria Result 

Cost Moderate revenue reimbursement 
No construction stop/start 

Time 2 years, 8 months 

Impacts Phased recreational site closures 

Strengths: 

Moderate revenue loss 

Minimal revenue reimbursement 

Efficient construction/lower cost 

No loss of facilities for pub lie use 

North Ramp, Swim Beach and Marina 
remain open in high-use season 

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 

Weaknesses: 

Visitor experience impacted during high­
use season 

Public safety near construction zones 

COPYRIGHT 2009 BY CH2M HILL, INC. • COMPANY CONFIDENTIAL 
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TABLE 5 
Option Comparison 

Criteria 

Lost Revenue $ 
(low is good) 

Construction Cost $ 
(low is good) 

Public Impacts 
(low is good) 

Public Safety 
(high is good) 

Time (overall) 
(low is good) 

Summary of Analysis 

Option 2 

High 

Low 

High 

High 

Low 
1 year, 8 months 

Option 5 Option 6 

Low Moderate 

High Moderate 

Low Moderate 

Moderate Low 

High Moderate 
4 years, 8 months 2 years, 8 months 

After careful consideration of the factors influencing the use and operation of the park, several 
possible options were evaluated to determine the best construction concept to use that minimized 
impacts, cost and time. 

Option 6, a combination of off-season and high-use season construction phasing is the Working 
Groups' recommended option. This construction did not exhibit extremes in impacts, time or cost, 
which other options had. The impacts that Option 6 exhibited were mostly moderate. 

DEN/2008.03.04 CHATFIELD CONSTRUCTION CONCEPT ANALYSIS TM.DOC 
COPYRIGHT 2009 BY CH2M HILL, INC. ·COMPANY CONFIDENTIAL 
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MEMORANDUM ©rHl2MHILL 

Assumed Productions Rates for Assembly of the Draft 
Schedule for Chatfield Reservoir Reallocation Study 

TO: 

COPIES: 

FROM: 

DATE: 

Rick McLoud 
Fred Rios 
Torn Browning 

File 

Robert Pieper 

January 16,2009 

Dave Giger 
Brooke Fox 
Todd Wang 

The following are the assumption used during the review and scheduling of the Chatfield Reservoir 
Reallocation Study, Mitigation Plan Presentation, dated January 2009. 

DEMOLITION 

Item Unit Qty Notes 

Clear & Grub 3 AC/day 

Remove Existing Asphalt Trail 400 LF/day Assumed existing trialS' wide 

Remove Existing Con e. Trail 400 LF/day Assumed existing trail6' wide 

Remove Existing Asphalt Pavement 10,000 SF I day Rotomill and stockpiled 

EARTHWORK 

Item Unit Qty Notes 

Bulk Embankment 1,800 cy /day 

Excavation 2,500 cy /day Assuming no rock excavation 

Hauling 2,500 cy I day Assume haul= excavate 

Rock Removal 0 cyjday Assume no rock excavation 

Top Soil 12,500 SF I day 

Fine Grading 125,000 SF I day 

ROADS AND PARKING 

Item Unit Qty Notes 

Asphalt 500 ton/day 

Stripping 8,000 LF I day 

DEN/ASSUMPTIONS (2)00C 
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I Curb and Gutter 400 LF/ day 

TRAILS 

Item Unit Qtt Notes 

Concrete Trails 270 LF/day 8' wide 

UTILITIES 

Item Unit Qty Notes 

Water Line 400 LF/ day Assume h·encher for service lines 

Sanitary Sewer Lateral Line 200 If/ day 4" to 12" - low rate do to short runs 

Sanitary Sewer Manhole 2 days/manhole 

Water Hydrants 1 day/ hydrant 

Lift Station 5 days/ station 

Storm Water Inlets 2 days/ inlet 

Storm Water Oil Separator Inlets 2 days I inlet 

Storm Water Pipe 200 LF/day 

ELECTRICAL and TELECOMMUNICATIONS 

Item Unit Qtt Notes 

Electrical distribution 250 LF/ day Trencher, conduit, cable and termination 

Telephone 250LF day Assume the same length as electrical and 
run at the same time 

Transformers 1 day/ transformer Set, anchor, pull and term wire 

Light Poles 6 sets/day Set, anchor, term and test 

LANDSCAPE 

Item Unit Qtt Notes 

Seeding- Dry land Grasses 250,000 SF I day 

Seeding- Irriga ted Turf Grasses 30,000 SF I day 

Straw Mulch 250,000 SF I day 

Hydro Mulch 250,000 SF/ day 

Deciduous Trees 10 trees/day 

DEN/ASSUMPTIONS (2) DOC 
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Evergreen Trees 10 h·eesj day 

Shrubs 25 shrubs/ day 

IRRIGATION 

Item UnitQ~ Notes 

Point of Connection 3 day Excavate, tap, backflow, test 

Spray Irrigation 8000 SF/ day 

Bubbler Irrigation 50 points / day 

G ENERAL ASSUMPTIONS: 

1. No Rock Excavation taken into account 

2. No adverse weather days taken into account 

3. Assume ALL excav ated ma terial is w ithin the limits of the construction work for the p roject­
no import from an off-site location is required . 

4. Working Hours - Monday through Friday, 7:00a.m . to 3:30p.m. No OT or Weekend work 
incorporated in the schedule. 

5. 

DEN/ASSUMPTIONS (2) DOC 
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Appendix 9. EarthCalc Summary
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Appendix 10. Geotechnical Report





1971 West 12th Avenue | Denver, Colorado 80204 | Phone: 303-825-0777 | Fax: 303-825-4252  

 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

 
 
 
 
 
 
 
 

 
 
 

 

BORROW FILL SOIL INVESTIGATION 
CHATFIELD RESERVOIR  

STORAGE REALLOCATION PROJECT 
DOUGLAS AND JEFFERSON COUNTIES, COLORADO 

 
 
 
 

 
 
 
 
 

Prepared For: 
 

EDAW/AECOM 
240 East Mountain Avenue 

Fort Collins, Colorado 80524 
 

Attention: Mr. Scott Sinn 
 

Project No. DN44,189-115 
 

November 16, 2009



 

TABLE OF CONTENTS 

 

SCOPE.................................................................................................................................... 1 

SUMMARY OF CONCLUSIONS ............................................................................................ 1 

PROPOSED FILL BORROW AREAS.................................................................................... 2 

INVESTIGATIONS.................................................................................................................. 2 

SUBSURFACE CONDITIONS................................................................................................ 4 
Borrow Area #1.......................................................................................................... 4 
Borrow Area #2.......................................................................................................... 4 
Borrow Area #3.......................................................................................................... 5 
Borrow Area #4.......................................................................................................... 5 
Borrow Area #5.......................................................................................................... 5 

ENGINEERING PROPERTIES OF BORROW SOILS ........................................................... 6 

SITE DEVELOPMENT............................................................................................................ 6 
Excavation ................................................................................................................. 6 
Fill Placement ............................................................................................................ 7 

FILL SHRINKAGE AND BULKING........................................................................................ 8 

LIMITATIONS ......................................................................................................................... 9 

FIG. 1 – VICINITY MAP 

FIG. 2 – SITE PLAN 

FIGS. 3 THROUGH 7 – LOCATIONS OF EXPLORATORY BORINGS 

APPENDIX A – SUMMARY LOGS OF EXPLORATORY BORINGS 

APPENDIX B – LABORATORY TEST RESULTS 

 

 

EDAW/AECOM 
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT  
CTL | T PROJECT NO. DN44,189-115 
S:\PROJECTS\44100\DN44189.000\115\2. Reports\R1\DN44189-115-R1.doc 



SCOPE  

 

This report presents the results of our Borrow Fill Soil Investigation, a part of 

studies for Chatfield Reservoir Storage Reallocation Project (Reallocation Project), in 

Douglas and Jefferson Counties, Colorado.  The purpose of this investigation was to 

explore the subsoil and ground water conditions at the borrow areas, perform 

laboratory testing to evaluate the general engineering properties of the fill materials, 

and to provide our opinions and recommendations regarding the suitability of the fill 

for the Reallocation Project.   The scope was described in our Service Agreement (DN 

09-0102R2) dated and revised February 26, 2009 and Contract Modification (DN 09-

0102R2-CM) dated September 9, 2009. 

 

This report was prepared from data developed during our field exploration, 

laboratory testing, engineering analysis, and our experience with similar conditions. 

A summary of conclusions is presented below, with a more detailed description of 

our findings and recommendations contained in this report. 

 

SUMMARY OF CONCLUSIONS 
 

1. Subsoils found in our borings generally consisted of a thin cover of 
topsoil over clean to clayey sands and sandy clays to the maximum 
depth explored of 10 feet. We believe the sand and clay encountered in 
our test holes are suitable for use as structural and non-structural fill 
for the Reallocation Project.  

 
2. Ground water was encountered during drilling in one test hole (TH-31) 

at a depth of 3 feet below the existing ground surface (elevation 5438). 
When the test holes were checked about two weeks after drilling, no 
ground water was present in any of the test holes. Ground water 
should not be encountered during excavation, except near test hole 
TH-31.  

 
3. The sand is non-expansive or low swelling and a better fill material for 

supporting foundations, slabs-on-grade and pavements.  The clay may 
have high plasticity and moderate to high swell potential.  The potential 
swell of the clay fill can be reduced to low if the clay fill is moisture 
conditioned to moisture contents above optimum or mixed with the 
sand. The unconfined compressive strengths of the remolded, 
compacted clay fill samples were between 3,000 and 4,700 psf.  Soil
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classifications and engineering properties of the sand and clay are 
presented in the report. 

  
4. We estimate an average shrinkage factor of about 10 percent for the 

borrow fill materials encountered in our test holes.  Many factors affect 
the estimate of fill shrinkage and bulking factor. The fill 
shrinkage/bulking estimate can vary significantly. Variation of the 
estimate may be within ± 5 percent.      

 

PROPOSED FILL BORROW AREAS  

 

The Reallocation Project is to study the feasibility of reallocating a portion of 

flood control storage to other uses, including water supply for surrounding 

communities.  Five potential borrow areas were identified by EDAW and their 

locations are shown on Fig. 2. Borrow Area #1 is located west of the North Boat 

Ramp, Borrow Area #2 is located north of the Horse Stables and west of Catfish Flats, 

Borrow Area #3 is located south of the Horse Stables and Fox Run and to the 

northwest of the Gravel Ponds, Borrow Area #4 is located northeast of the Gravel 

Ponds, and Borrow Area #5 is located east of the Campground, near the east 

entrance station and Plum Creek picnic area.  These borrow areas have varying 

topographic conditions including flat ground, drainage channel,  depression, local 

knob, and rolling hill.  Existing ground surface contours are shown on Figs. 3 

through 7.  The ground is covered with native grasses, weeds and some trees.    

 

INVESTIGATIONS 

 

We were provided with both existing and proposed contours of the fill borrow 

areas from EDAW.  Based on the differences of the existing and proposed site 

contours, we estimated cut depths at each test hole to determine the depths of the 

test holes.  In some borrow areas, the proposed cuts are less than 5 feet.  We were 

requested to drill test holes at least 5 feet deep based on the consideration that the 

topsoil needs to be removed and stockpiled for re-vegetation of the borrow areas 

after the fill is excavated.   

 

EDAW/AECOM 
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT   
CTL | T PROJECT NO. DN44,189-115 
S:\PROJECTS\44100\DN44189.000\115\2. Reports\R1\DN44189-115-R1.doc 

2



Prior to our drilling, Aztec Consultants staked and surveyed the test holes on 

the sites, and provided us the staked test hole elevations.  The test hole elevations 

surveyed by Aztec varied from the elevations of the test holes estimated from the site 

plan prepared by EDAW.  We were informed by EDAW that their site plans were 

prepared based on the two-foot interval contours of USGS mapping and were less 

accurate than Aztec’s field survey.  EDAW suggested we use the test hole elevations 

provided by Aztec to determine boring depths.      

 

 Subsurface conditions at the fill borrow areas site were investigated by 

drilling 34 exploratory borings at the approximate locations shown on Figs. 3 through 

7. The borings were drilled on September 29 and 30, 2009 with a truck-mounted drill 

rig via the access and egress routes approved by representatives of Chatfield State 

Park.  The borings were drilled to depths of 5 to 10 feet and samples of subsoils were 

obtained by using California drive and thin-walled, Shelby tube samplers.  Bulk 

samples of different soil types were also collected from auger cuttings.  A 

representative of our firm observed drilling operations, obtained samples, and logged 

the subsoils encountered. Slotted PVC pipe was installed in selected test holes to 

allow ground water measurement after drilling.  Summary logs of the soil found in our 

borings, field penetration resistance test results, and a portion of the laboratory data 

are presented in Appendix A. 

 

Soil samples obtained during drilling were returned to our laboratory and 

visually examined by our geotechnical engineer. Laboratory testing was then 

assigned and included moisture content and dry density, swell/consolidation, 

gradation, Atterberg Limits, Proctor compaction, unconfined compression, pH, 

resistivity and water-soluble sulfate content. These tests were performed on natural 

and remolded samples.  Results of the laboratory tests are presented in Appendix B 

and summarized on Table B-I.  
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SUBSURFACE CONDITIONS 

 

Subsoils found in our borings generally consisted of a thin cover of topsoil 

over clean to clayey sands and sandy clays to the maximum depth explored of 10 

feet. The subsoils in each borrow area and their pertinent engineering characteristics 

are described in the following paragraphs. 

 

Borrow Area #1 

 

Four test holes (TH-1 through TH-4) were drilled in Borrow Area #1 at the 

locations shown on Fig. 3.  Slightly silty to clayey sand was encountered to the 

maximum depth explored.  About 4 to 5 inches of topsoil was encountered at the 

ground surface.  The sand was medium dense to very dense based on the field 

penetration resistance test results.  The sand samples had 7 to 36 percent silt and 

clay sized particles (passing the No. 200 sieve).  No ground water was encountered in 

test holes during or after drilling. 

 

Borrow Area #2 

 

Five test holes (TH-5 through TH-9) were drilled in Borrow Area #2 (Fig. 4).  

Sandy clay and slightly silty to clayey sand were encountered in test holes.  About 4 

to 8 inches of topsoil was encountered at the ground surface.   The clay was very stiff 

and the sand was loose to medium dense based on the field penetration resistance 

test results.  The sand and clay samples had 7 to 38 percent and 79 to 100 percent silt 

and clay sized particles (passing the No. 200 sieve), respectively.  The clay exhibited 

high plasticity with liquid limits of 57 and 59 percent and plasticity indices of 32 and 

41 percent.  A clay sample had a water-soluble sulfate concentration of 0.05 percent. 

No ground water was encountered in test holes during or after drilling. 
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Borrow Area #3 

 

Eight test holes (TH-10 through TH-17) were drilled in Borrow Area #3 (Fig. 5).  

Sandy clay, clayey sand and interlayered clay and sand were encountered in test 

holes.  About 0 to 10 inches of topsoil was encountered at the ground surface.   Two 

clay was medium stiff to very stiff and the sand was loose to medium dense.  The 

sand samples had 33 and 34 percent silt and clay sized particles (passing the No. 200 

sieve).  Clay samples has 57 to 97 percent fines and exhibited low to high plasticity 

with liquid limits of 22 to 63 percent and plasticity indices of 5 to 44 percent. Two clay 

samples has 0.03 percent soluble sulfate. No ground water was encountered in test 

holes during or after drilling. 

 

Borrow Area #4 

 

Eleven test holes (TH-18 through TH-28) were drilled in Borrow Area #4 (Fig. 6). 

 Clean to clayey sand, sandy clay, and interlayered clay and sand were encountered 

in test holes.  The sand is predominant soil encountered.  About 0 to 10 inches of 

topsoil was encountered at the ground surface.   The clay was stiff to very stiff and 

the sand was loose to medium dense.  Sand samples contained 2 to 37 percent silt 

and clay sized particles. One sample had a water-soluble sulfate concentration of 

0.05 percent. No ground water was encountered in test holes during and after drilling. 

 

Borrow Area #5 

 

Six test holes (TH-29 through TH-34) were drilled in Borrow Area #5 (Fig. 7).  

Clean, silty, and clayey sand were encountered in test holes.  About 4 to 6 inches of 

topsoil was encountered at the ground surface.   The sand was very loose to dense.  

The sand samples had 3 to 34 percent fines (passing the No. 200 sieve).  Very loose 

sand was encountered in test hole TH-31 at depths of 3 to 5 feet.  Ground water was 

encountered in TH-31 at a depth of 3 feet during drilling, but was not found when the 

hole was checked after drilling. TH-31caved at a depth of 4 feet after drilling.  Ground 

water was not encountered in other test holes during or after drilling. 
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ENGINEERING PROPERTIES OF BORROW SOILS 

  

Clean, silty and clayey sand and sandy clay are present in the upper 5 to 10 

feet of the fill borrow areas. In general, the sand is non-expansive or low swelling 

soil. We believe the sand is a better fill material for supporting foundations, slabs-on-

grade and pavements.   The clay is low to high plasticity and may exhibit low to high 

swell potential depending upon the moisture and density of the clay fill. Based on our 

experience, the swell potential of the clay can be reduced to low if the clay fill is 

moisture conditioned to above optimum moisture content during placement.    

 

We have grouped the sand, clay, and mixed clay and sand samples and 

performed laboratory tests including as standard Proctor compaction, 

swell/consolidation, strength and other engineering properties. The Proctor 

compaction test results are presented on Figs. B-1 through B-3 in Appendix B. We 

remolded combined clay samples to about 95 percent of the standard Proctor 

maximum dry densities (as determined using ASTM D 698 test procedures) at 

moisture contents at or above the optimum moisture contents.  Swell/consolidation 

tests performed on remolded clay samples showed low measured swell (between 0.1 

and 1.2 percent) after wetting under applied pressures of 200, 500 and 1,000 psf (Figs. 

B-4 through B-9 in Appendix B).  The unconfined compressive strengths of the 

remolded clay samples were between 3,000 psf and 4,700 psf.  We also performed pH, 

sulfate and resistivity tests on the combined samples of clay, sand and mixed clay 

and sand.  The test results are presented on Table B-I in Appendix B. 

 

SITE DEVELOPMENT 

 

Excavation 

 

The sand and clay encountered in our test holes can be excavated with heavy-

duty excavation equipment. We do not anticipate rock excavation or blasting will be 

required. Excavation sides will need to be sloped to meet local, state and federal 

safety regulations, or be retained. The clay will likely classify as Type B or Type C soil 
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and the sand will likely classify as Type C soil based according to OSHA standards. 

Type B soil requires a maximum slope inclination of 1:1 (horizontal to vertical) and 

Type C requires 1.5:1 for temporary excavations in dry conditions. Flatter slopes will 

be required where excavations encountered water. The contractor should review 

excavation conditions when worker exposure is anticipated, identify the soils 

encountered in excavations and refer to OSHA standards to determine the 

appropriate slopes. Contractors are responsible to provide safe and stable 

excavations.  

 

The excavation in the vicinity of TH-31 may encounter ground water. 

Excavation should be sloped such that ground water and surface water from 

precipitation can drain to a positive gravity outfall or to temporary sumps where 

water can be removed by pumping, if necessary. Where excavations encounter soft 

and/or loose soils, the bottom of the excavations should be stabilized by crowding 

1.5 to 6-inch nominal diameter crushed rock into the soft/loose soils. Placement of 

filter fabric between the soft/loose soils and crushed rock may result in reduced 

thickness of rock needed to stabilize the base of the excavations. Ground water and 

very soft or loose soils may be encountered in the area of test hole TH-31.   

 

Fill Placement 

 

The soils encountered in the our test holes are suitable for use as fill material 

provided that vegetation, debris and other deleterious materials are substantially 

removed. Prior to fill placement, vegetation and topsoil should be removed.  Areas to 

receive fill should be scarified to 8 to 12 inches, moisture conditioned and compacted 

the criteria in the following paragraph.   

 

The properties of the fill will affect the performance of foundations, 

embankments, slabs-on-grade, pavements and other improvements. Fill should be 

placed in thin, loose lifts (8 inches or less) and compacted to at least 95 percent of 

standard Proctor maximum dry density (ASTM D 698) for clay fill or modified Proctor 

maximum dry density (ASTM D 1557) for sand fill.  Granular fill should be moistened
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to within 2 percent of optimum moisture content.  Clay fill should be moistened 

between optimum and 3 percent above optimum moisture content. Placement and 

compaction of fill and backfill should be observed and tested by a qualified 

geotechnical engineer and an owner’s representative during construction. 

 

FILL SHRINKAGE AND BULKING 

 

The shrinkage or bulking of the fill was estimated based on the natural dry 

densities of the subsoils in the borrow areas and the dry densities of the compacted 

fill.  A total of 29 clay samples and 53 sand samples were tested for the moisture 

content and dry density during our investigation. Bulk samples of the clay and sand 

were grouped. Standard Proctor compaction test results (ASTM D 698), are shown on 

Figs. B-1 through B-3 (Appendix B). Based on our experience, we assumed the fill will 

be compacted to between 95 and 100 percent of the maximum dry densities with an 

average of 97 percent.  We estimated approximately 65 percent of the fill will consist 

of sand and 35 percent of the fill will consist of clay. Based on data obtained from our 

field and laboratory investigations, the theoretical analysis indicated a shrinkage 

factor of the clay fill of about 6 percent and a shrinkage factor of the sand fill of about 

12 percent.  Our calculations indicate an average shrinkage of about 10 percent for 

the five borrow areas investigated.   

 

Many factors affect the estimate of fill shrinkage-bulking factor.  These factors 

include varying subsoil conditions, sample disturbance, varying compaction curves 

of different fill materials, overbuilds of slopes, stripping, over-compaction, wasting of 

material and practical factors associated with grading. The weight of the fill can 

cause compression of the underlying loose or soft natural soils in the fill areas. Our 

experience indicated the fill shrinkage/bulking estimate can vary significantly.  The 

variation of the estimated shrinkage factor is likely ± 5 percent.       
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LIMITATIONS 

The borings were widely spaced to obtain a general picture of the subsoil 

conditions within the proposed borrow areas. Variations in the subsoil conditions not 

indicated by our borings are always possible. 

We believe th is Investigation was conducted with that level of skill and care 

normally used by geotechnical engineers practicing in this area at this time. No 

warranty, express or Implied, Is made. If we can be of further service In discussing 

the contents of the report, or In the analysis of the influence of the subsurface 

NPH:TH/nph/nt 
(5 copies) 

via e-mail: 

EDAW/AECOM 

RMcloud@highlandsranch.org 
Scott.Sinn@edaw.com 
mpowell@eroresources.com 
tom.browning@state.co.us 
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BORROW AREA #5

EDAW/AECOM
BORROW FILL SOIL INVESTIGATION
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT
PROJECT NO. DN44,189-115

11/12

15/12

WC=3.6
DD=99
-200=28

WC=3.7
DD=109
-200=28

WC=4.1
DD=110

TH-32
EL. 5490.7

7/12

6/12

WC=2.6
DD=108

WC=5.1
DD=108
-200=29

WC=8.8
DD=99

WC=8.2
DD=111

TH-33
EL. 5493.5

15/12

14/12

31/12

WC=4.5
DD=106

WC=4.6
DD=115
-200=30

WC=2.9
DD=127

TH-34
EL. 5496.2



NOTES:

SAND, CLAYEY, VERY LOOSE TO MEDIUM DENSE, SLIGHTLY MOIST TO WET, GRAY, BROWN
(SC).

FIG. A- 10

BULK SAMPLE FROM AUGER CUTTINGS.

TOPSOIL.

1.

LEGEND:

2.

DRIVE SAMPLE. THE SYMBOL 50/10 INDICATES  50 BLOWS OF A 140-POUND HAMMER FALLING
30 INCHES WERE REQUIRED TO DRIVE A 2.5-INCH O.D. SAMPLER 10 INCHES.

BORING LOCATIONS AND ELEVATIONS WERE STAKED AND SURVEYED BY AZTEC
CONSULTANTS.

WATER LEVEL MEASURED AT TIME OF DRILLING.

SHELBY TUBE (3"-O.D.) SAMPLES.

INTERLAYERED CLAY/SAND, LOOSE TO MEDIUM DENSE OR MEDIUM STIFF TO STIFF, SLIGHTLY
MOIST, BROWN, GRAY (CL OR SC).

SAND, SILTY, LOOSE TO VERY DENSE, SLIGHTLY MOIST TO MOIST, BROWN (SM).

SAND, CLEAN TO SLIGHTLY SILTY, GRAVELLY, LOOSE TO VERY DENSE, SLIGHTLY MOIST,
BROWN, GRAY (SP, SP-SM).

3. NO GROUND WATER WAS MEASURED WHEN THE HOLES WERE CHECKED ABOUT TWO WEEKS
AFTER DRILLING (ON OCTOBER 16, 2009).

WC
DD
LL
PI
-200
SS

INDICATES MOISTURE CONTENT (%).
INDICATES DRY DENSITY (PCF).
INDICATES LIQUID LIMIT (%).
INDICATES PLASTICITY INDEX (%).
INDICATES PASSING NO. 200 SIEVE (%).
INDICATES WATER-SOLUBLE SULFATE CONTENT (%).

-
-
-
-
-
-

THESE LOGS ARE SUBJECT TO THE EXPLANATIONS, LIMITATIONS AND CONCLUSIONS
CONTAINED IN THIS REPORT.

CLAY, SANDY, MEDIUM STIFF TO VERY STIFF, SLIGHTLY MOIST TO VERY MOIST, BROWN (CL).

THE BORINGS WERE DRILLED ON SEPTEMBER 29 AND 30, 2009 USING 4-INCH DIAMETER,
CONTINUOUS-FLIGHT AUGER AND A TRUCK-MOUNTED DRILL RIG.

4.

5.

CAVING AFTER DRILLING.



APPENDIX B 

LABORATORY TEST RESULTS 
 

EDAW/AECOM 
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT  
CTL | T PROJECT NO. DN44,189-115 
S:\PROJECTS\44100\DN44189.000\115\2. Reports\R1\DN44189-115-R1.doc 
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CURVE NUMBER -----------1 
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125 
MAXIMUM DRY DENSITY 

126.5 PCF 

OPTIMUM MOISTURE CONTENT 
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0 5 10 15 

MOISTURE CONTENT • % 

Somple Desc ription Sand. silty, clayey (SM-SC) 

EOAW/AECOM 

Loco lion Combined sample from TH-2,8,20,25.30 

Compaction Test Procedure ...:.A:.::;S,.:,T:.:.M.:..D:::,.:6:.:9..::8~-----­
METHOD"A" 

BORROW FILL SOIL INVESTIGATION 
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 
PROJECT NO. ON.t.t,18~~1 15 
$ IPROJECTS.44 100.tfl44 I 19 000\ 115'2 Rtp01lt'Rt'·ON•I411~·1 15·R. 1 ..X3(jltcelo1 1 ) 

25 30 35 

LIQUID LIMIT ____ _;:2=2;_ __ % 

PlASTICITY INDEX __ ......;7;_ __ % 

GRAVEL ----------~~ 
SAND -------..;..,--__ % 
SILT AND ClAY 30 'lo ____ __:..:;_ __ _ 

Compaction 
Test Results Fig. B-1 
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MOISTURE CONTENT • e;, 
Sample Descriplion .::C:::Ia::.!y.!., ::.S.::.an~d::.!y...!(::.C.::.Ll!.._ _______ _ 

Locolion Combined sample from TH-5,6,11,13,16 

Compocllon Test Procedure __:_:A~S.:,TM~D=-6.:.9:.:8:...._ ____ _ 
METHOD"A" 

EOAW/AECOM 
BORROW FILl SOIL INVESTIGATION 
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 
PROJECT NO. ON44.1&D·115 
$ \PROJECTS'A4 100·01444180 000'•11$\2. Rtpo.'I.I' RI '•CNU 169·1 1$~ I·X3(p~l0f 5,$,1 1) 

25 30 35 

LIQUID LIMIT ____ __:3~8,_ __ % 

PLASTICITY INDEX __ _:.;19:.,._ _ _ 1~ 
GRAVEL l'o 

SAND % 

SILT AND CLAY 70 % 

Compaction 
Test Results Fig. B-2 
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MOISTURE CONTENT • % 

Sample Description Clay/Sand (CL or SC) 

Loca tion Combined sample from TH-10,14,15, 17,22,23 

Compac tion Test Procedure ~A,::S,:,TM:::..,;D:,6:::9::;8:,.... ____ _ 
METHOD"A" 

EOAW/AECOM 
BORROW Fill SOIL INVESTIGATION 
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT 
PROJECT NO. ON44,189-115 
S '•P ROJECTS'A4100 CN4 ol l!i OOCM t$12 A•po!U'R1'·0NU IU·I I!H'( I ·JU·:~rQC;!()'"J. 

25 30 35 

LIQUID LIMIT 27 ~. 
PLAST1C1TY 1-N,-DEX-:-:---..;1:;:,2;,--- -% 

GRAVEL % 

SAND % 
Sll T AND CLAY 50 'lo 

Compaction 
Test Results Fig. B-3 
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SAMPLE DRY UNIT WEIGHT= 

SAMPLE MOISTURE CONTENT= 

103 PCF 

16.2 % 

I I 
4~---------------W~--~--~--~--~~---L--~-------J 0. 1 1.0 10 100 

APPLIED PRESSURE - KSF 

Sample of Remolded Clay, Sandy (CL) 
From Combined sample from TH-5,6,11,13,16 

EOAW!AECOM 
BORROW FILL SOIL INVESTIGATION 
CHA.f!:IELO RESERVOIR STORAl..F RFAI I Or.ATI()N PRO.IF~T 
PROJECT NO. DN44,169-115 
S:"IPROJECTS'A4100'<DN4-4189.000'·1 IS\2. Ftepol'ls'A t •.()N -1418~ 115-R I·X4,SWEI..L) 

SAMPLE DRY UNIT WEIGHT= 

SAMPLE MOISTURE CONTENT= 

103 PCF 

18.0 % 

Swell Consolidation 
Test Results FIG. 8 · 4 
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APPLIED PRESSURE • KSF 

Somple o f Remolded Clay, Sandy (CL) 
From Combined sample from TH-5,6, 11, 13,16 

SAMPl E DRY UNIT WEIGHT= 

SAMPlE MOISTURE CONTENT= 

103 PCF 

16.4 o/o 
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EXPANSION UNDER CONSTANT 
' ' ' PRESSURE DUE TO WETTING 
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APPLIED PRESSURE • KSF 

Semple of Remolded Clay, Sandy (CL) 
From Combined sample from TH-5,6, 11 .. 13, 16 
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CHA Tf iELO RESERVOIR STORAGE REALLOCATION PROJECT 
PROJECT NO. ON44, 189·115 
S:'.PROJECTS•A-4100'·DN4416!1 000'.11!)'<2. Repor1s',R1\0 tM.4189·115-R1·X4iSWELL) 

SAMPlE DRY UNIT WEIGHT= 

SAMPLE MOISTURE CONTENT= 

103 PCF 

18.1 % 

Swell Consolidation 
Test Results FIG. 6 ·5 
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APPLIED PRESSURE • KSF 

Sample o f Remolded Clay/Sand (Cl or SC) 
From Combined sample from TH-10,14,15, 17,22,23 

SAMPLE DRY UNIT WEIGHT• 

SAMPLE MOISTURE CONTENT• 

109 PCF 

13.7 % 
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·3 

EXPANSION UNDER CONSTANT 
PRESSURE DUE TO WETTING 

~ ~------------------------------------~----------------------~ 0 1 1.0 

APPLIED PRESSURE • KSF 

Sample o f Remolded Clay/Sand (CL or SC) 
From Combined sample from TH-10,14,15,17,22,23 

EOAWIAECOM 
BORR0\'1 FILL SOIL INVESTIGATION 
CHA.Tf=ll:::l r\ RFSFRVOIR STORAnF RFAJ I OCATION PRO.tFr.T 
PROJECT NO. 0N44,189·11 S 
S;.PROJ(CT$\U 100',()t-H4139.000'1115'.2. Reports\R1i0N4-4t8$-11 S·R1-X4(SWELI.) 

10 

SAMPLE DRY UNIT WEIGHT• 

SAMPLE MOISTURE CONTENT• 

100 

109 PCF 

11 .9 % 

Swell Consolidation 
Test Results FIG. B-7 



2 

z .• 
0 
u; 
(/) 

w 
" -2 Q. 
::,; 
0 
() -3 

j 

EXPANSION UNDER CONSTANT 
' ' PRESSURE DUE TO WETTING 

... ~~~--~~--~~~--~~ 
0.1 1.0 10 100 

APPLIED PRESSURE· KSF 

Sample of Remolded Clay/Sand (CL or SC) 
From Combined sample from TH-10, 14, 15,17,22,23 
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APPLIED PRESSURE • KSF 

Sample of Remolded Clay/Sand (CL or SC) 
From Combined sample from TH-10, 14,15, 17,22,23 
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Sample of SAND, SILTY (SM) GRAVEL 14 % SAND 69 %
From TH - 1 AT 7 FEET SILT & CLAY 17 % LIQUID LIMIT - %

PLASTICITY INDEX - %

Sample of SAND, SILTY (SM) GRAVEL 8 % SAND 68 %
From TH - 3 AT 4 FEET SILT & CLAY 24 % LIQUID LIMIT - %

PLASTICITY INDEX - %

FIG.
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Sample of SAND, SILTY (SM) GRAVEL 9 % SAND 65 %
From TH - 7 AT 2 FEET SILT & CLAY 26 % LIQUID LIMIT - %

PLASTICITY INDEX - %

Sample of CLAY, SANDY (CL) GRAVEL 0 % SAND 21 %
From TH - 8 AT 1 FEET SILT & CLAY 79 % LIQUID LIMIT - %

PLASTICITY INDEX - %

FIG.
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Sample of SAND, SILTY (SM) GRAVEL 1 % SAND 80 %
From TH - 23 AT 5 FEET SILT & CLAY 19 % LIQUID LIMIT - %

PLASTICITY INDEX - %

Sample of SAND, SILTY (SM) GRAVEL 1 % SAND 67 %
From TH - 26 AT 2 FEET SILT & CLAY 32 % LIQUID LIMIT - %

PLASTICITY INDEX - %

FIG.
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Sample of SAND, SLIGHTLY SILTY (SP-SM) GRAVEL 8 % SAND 83 %
From TH - 29 AT 5 FEET SILT & CLAY 9 % LIQUID LIMIT - %

PLASTICITY INDEX - %

Sample of SAND, CLEAN (SP) GRAVEL 11 % SAND 86 %
From TH - 30 AT 5 FEET SILT & CLAY 3 % LIQUID LIMIT - %

PLASTICITY INDEX - %

FIG.
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Sample of SAND, SILTY (SM) GRAVEL 0 % SAND 72 %
From TH - 32 AT 3 FEET SILT & CLAY 28 % LIQUID LIMIT - %

PLASTICITY INDEX - %

Sample of SAND, SILTY (SM) GRAVEL 0 % SAND 71 %
From TH - 33 AT 4 FEET SILT & CLAY 29 % LIQUID LIMIT - %

PLASTICITY INDEX - %

FIG.
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Sample of SAND, CLAYEY (SC) GRAVEL 8 % SAND 62 %
From TH - 34 AT 7 FEET SILT & CLAY 30 % LIQUID LIMIT - %

PLASTICITY INDEX - %

Sample of GRAVEL % SAND %
From SILT & CLAY % LIQUID LIMIT %

PLASTICITY INDEX %

FIG.
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Chapter 1. Introduction


Source: U.S. Corps of  Engineers


This report documents the results of  a study conducted to 
identify opportunities and costs for the modification plan 
of  impacts to recreation facilities and uses at Chatfield State 
Park that would result from an increase in the average high 
water level in Chatfield Reservoir.  The need for this plan 
arises from a project called the Chatfield Reservoir Storage 
Reallocation Project (Reallocation Project).  The Reallocation 
Project focuses on the feasibility of  increasing the storage 
capacity of  Chatfield Reservoir by raising the average high 
water level in the reservoir and reallocating a portion of  
flood control storage to other uses, including water supply 
for surrounding communities.  As described in more detail 
later in this report, the recreation facilities modification plan 
is based on an increase in the average high water level by ap-
proximately 12-ft. 


In addition, hydrologic model results indicate that the res-
ervoir would experience a higher degree of  fluctuation than 
has been historically the case or that had been indicated by 
earlier model results.  For this reason, the initial Chatfield 
Reallocation Study, which was completed in 2004, was up-
dated to reflect the new operating regime.  See Appendix 5 
to reference the original report.


An additional consideration that led to the revision of  the 
2004 report was a determination by the U.S. Army Corps of  
Engineers (USACE) that the 10-year flood pool elevation 
was 5454’, an elevation several feet higher than the 5447’ 
elevation used in the 2004 report.  Per applicable USACE 
guidance, no structures such as restrooms or other closed 
buildings can be located within the 10-year flood pool.  This 
determination required a reconsideration of  additional 
design alternatives, including an increased amount of  fill to 
elevate structures above the 10-year flood pool.  Ultimately, 
as documented in Appendix 6, USACE approved an excep-
tion to their policies, thus allowing functionally-dependent 
structures to be located within the 10-year flood pool at 
an elevation of  5447’.  While the approved USACE memo 
significantly reduced the amounts of  fill needed, Appendix 
8 and 9 provide additional information about the conceptual 
locations and amounts of  fill needed.  The re-analysis of  the 
recreation facilities is presented in Chapters 3 and 4.


Two other considerations also led to revision of  the 2004 
report.  One is an evaluation of  the feasibility of  protecting 
the gravel pond just south of  the Kingfisher Use Area with a 
system of  constructed dikes.  The gravel pond, which would 
be inundated at an elevation of  5444’, supports a number of  
special uses and provides a unique setting for park visitors.  


The proposed recreation facilities modification plan includes 
provisions to protect this pond, as discussed in Chapter 3 
and detailed further in Appendix 3.  Finally, the reallocation 
plan documented in this report more specifically assesses 
the need for replacing the anchoring system and winches at 
the marina.  The results of  this evaluation are described in 
Chapter 3 and Appendix 3.
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A feasibility study on the Reallocation Project has been 
underway for several years and will evaluate a number of  fac-
tors, including potential changes to downstream flows and to 
reservoir pool elevations as well as the potential consequenc-
es to water supplies, flood damages, recreation opportunities, 
water quality and fish and wildlife habitat. Historical stream 
flow records will be utilized to test the effects of  different 
flood control and water supply regulation scenarios. The end 
product will be a feasibility report, including an Environmen-
tal Impact Statement (EIS), U.S. Fish and Wildlife Coordina-
tion Act Report, archeological assessment, public notice, and 
exhibits and supporting appendices for the study.


This recreation facilities modification plan is one element 
of  these on-going studies.  A crucial part of  developing a 
recreation facilities modification plan for Chatfield State Park 
is developing an understanding of  the park under historic 
operating conditions, including the relationship between wa-
ter levels and existing facilities and how visitors use the park 
in an overall sense.  This understanding has been combined 
with a review of  potential modifications to the historic oper-
ating regime, as defined in the Chatfield Reservoir Realloca-
tion Study.  Through this comparison, potential effects have 
been identified, including specific facility and use area issues, 
as well as more general effects associated with the quality of  
the recreational experience and how this might be influenced 
by a new reservoir operational framework.  


Report Organization and Content


This report is organized in four Chapters. Chapter 2, fol-
lowing this Introduction, describes characteristics of  the site 
and management of  the reservoir, as well as the State Park.  
Chapter 3 describes the reallocation plan for an increased 
water level in the reservoir as well as the impacts it would 
cause to park facilities and programs. Chapter 3 also provides 
conceptual designs for the relocation of  recreation sites, 
facilities, and other infrastructure. Chapter 4 provides a cost 
estimate for the redevelopment of  recreation sites, facilities, 
and other infrastructure. This chapter also reviews other 
revenue related issues, including the potential for revenue 
losses during the period when construction is occurring for 
the redevelopment of  park facilities and sites. An appendix 
provides more detail on the cost estimate, roadway analysis, 
and other plan considerations.
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Chatfield Reservoir is owned and operated by the USACE.  
The Reservoir was completed in 1976 for purposes of  flood 
protection for the metropolitan Denver area following the 
disastrous South Platte flood of  1965.  The recreation rights 
to the reservoir are leased by Colorado State Parks from the 
USACE. 


Chatfield State Park is about 5,300 acres in size and includes 
approximately 1,500 surface-acres of  water.  More than 1.5 
million visits occur at the park each year; the most popular 
recreation activities include hiking, fishing, biking, picnicking, 
swimming, model airplane flying, horseback riding, boating, 
hot air ballooning, bird watching, wildlife viewing, and envi-
ronmental education programs.


Chatfield is one of  the most complete parks in Colorado.  
Major facilities include 197 campsites, 10 group sites, 4 major 
group picnic areas, 139 family picnic sites, 3 major boat 
ramps, 20 miles of  hard surface trail, 2,528 parking spaces, 
33.3 miles of  paved roadway, 9.6 miles of  unpaved roadway, 
38 restrooms, 6 shower buildings, a maintenance shop, and 
a swim beach complex.  In addition, the park includes a 
full-service livery, the Chatfield marina, and one of  the most 
popular hot-air balloon launch areas on the Front Range.  


A graphic indication of  the distribution and range of  rec-
reational facilities is provided in Map 2.1 on the following 
page.


Flood History


During the early to mid-1900s, flooding on the South Platte 
repeatedly caused damage in the Denver metro area.  Flood-
ing occurred in 1933, 1935, 1942, and 1965.  In order to 
address this problem, the USACE began construction on the 
Chatfield dam in 1967.  Since its construction, the reservoir 


has stored water on several occasions that otherwise would 
have contributed to downstream flooding.  The aerial photo 
below depicts the reservoir at an elevation 5443.1’, which 
is more than 10-ft above the normal maximum elevation 
of  5432’.  As can be seen in the photo, the high water that 
occurred on June 4, 1980 inundated many of  the state park’s 
developed use areas and facilities. Remarkably, the water 
elevation shown in the photo is less than a foot below the 
operating level addressed in this reallocation study, thus pro-
viding a good indication of  what areas would be affected by 
an increase to 5444’.    


Existing and Potential Reservoir 
Operations


Chatfield Reservoir has a maximum depth of  about 45-ft to 
50-ft and an average depth of  24-ft (Weber 1990a, Babcock 
1987). Water levels in the reservoir vary in response to cli-
matic conditions and other factors, but in general the reser-


Chapter 2. Site Characteristics


Aerial photograph from 1980 showing a flood at 5443’ elevation.  Notice that there 
were fewer facilities at this time, and some are inundated.  
Source: U.S. Army Corps of  Engineers
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Map 2.1.  Recreational Facilities
Source: Colorado State Parks
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Map 2.1. Recreational Facilities


Source: Colorado State Parks
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voir has been managed to maintain water levels within a 9-ft 
range (elevation 5425’ to 5434’) (USACE 2000). From 1976 
to 1996, the change in water level was within this 9-ft range 
approximately 80 percent of  the time. The average range of  
mean monthly elevations is small, less than 3-ft from low to 
high lake periods. 


An important element of  the Chatfield Reservoir Storage Re-
allocation Project studies was the modeling of  various poten-
tial operation scenarios (Chatfield Reallocation Study Storage 
Use Patterns, Brown and Caldwell, 2003).  A key conclusion 
of  this study states: “. . . there is additional storage space 
available in Chatfield Reservoir, and . . . there are sufficient 
water rights and demand to utilize this additional storage.”  
Although several scenarios were modeled in the Brown and 
Caldwell study, the recreation relocation study described in 
this report is based on the highest water elevation scenario, 
which would result in raising the reservoir to an elevation 
of  5444’, or approximately 12-ft above the existing normal 
maximum operating level of  5432’.  Updated model results 
are described later in this section.


Map 2.2 is an aerial photo of  the reservoir with a colored 
line that depicts a water elevation of  5444’.  A general sense 
of  what recreation use areas would be affected by this eleva-
tion can be derived from this map.   


Key areas that would be affected include the following:


North Boat Ramp•	
Massey Draw•	
Swim Beach Area•	
Catfish Flats/Fox Run Group Use Areas•	
Kingfisher/Gravel Ponds/Platte River Trailhead •	
Areas
Marina Area•	
Plum Creek Area•	


The operating regime associated with a reservoir elevation 
at 5444’ results in an increased frequency of  larger, seasonal 
water surface fluctuations.  Table 2.1 summarizes the increase 
in magnitude of  seasonal water surface elevation fluctuation 
over the 59-year period of  record that was modeled.  The 
average recreational season (June through September) water 
surface elevation fluctuation with historic operations and the 
existing normal high water elevation of  5432’ is 6.7-ft.  The 
raised water surface alternative (5444’) increases the average 
recreational season fluctuation to 11.9-ft – an increase of  
5.2-ft.  


A more significant operations challenge may be presented by 
larger fluctuations that occur infrequently but regularly.  Over 
the 59-year historic period of  record (1942 to 2000) that was 
modeled, historic operations (5432’) had 5 years with more 
than 15-ft of  fluctuation.  In contrast, the 5444’ alternative 
has 20 years when the water surface elevation fluctuation is 
greater than 15-ft.  


Figures 2.1 and 2.2 (page 2-5) show the yearly difference 
between the seasonal maximum (red dash) and seasonal 
minimum (blue dash) water surface elevations.


Some key conclusions are noted below:


Raising the reservoir elevation from 5432’ to 5444’ •	
results in higher water surface elevations throughout 
the recreational season.  With the new operating 
regime modeled for a reservoir at 5444’, the surface 
area of  the reservoir would increase and the amount 
of  area available for boating, fishing and other 
activities would be larger at all times of  the year as 
well as under all hydrological conditions that were 
modeled over the 59-year period of  record.  
By modifying the reservoir storage and management •	
practices, operations of  park facilities and use 
areas will need to deal with potential water surface 
elevations regularly ranging from 5444’ to 5426’.  
This creates a need to relocate major facilities above 
the 5444’ water level.  Facilities such as the parking 
lots, restrooms, and other buildings would need to 
be relocated above the normal high water line.   


Another consideration is the frequency that lower water con-
ditions would occur during the primary recreation season.  
As shown in Figure 2.2, a level of  approximately 5428’ or 
less would be reached 15 times over the 59 year period of  
record, which equates to a frequency of  approximately once 
every 4 years.  The 5426’ elevation was used as a low level 


Table 2.1. June through September Water Surface Fluctuation


Reservoir Water 
Surface


Average 
Water Surface 


Fluctuation (ft)


Years with more 
than 15-Ft 


Fluctuation (out of  
59-year record)


5432’ (historic opera-
tions)


6.7 5


5444’ (modeled results 
for Chatfield 
Reallocation Projects)


11.9 20


Source: USACE Model Results
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Map 2.2. Base Map
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Map 2.2. Base Map
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barometer as and shown on the site maps to illustrate the 
distance between the high water level of  5444’ and regularly 
occurring low water levels.  On occasion, the water level 
will drop below 5426’ during the primary recreation season 
between May 1 and August 31.  


In addition, portions of  the park road system would be in-
undated, including the segment crossing Deer Creek, several 
segments in the swim beach vicinity, and the crossing of  the 
Platte River at the south end of  the existing reservoir.   


Additional details on facility effects are provided later in this 
section.


Affected Recreational Use Areas and Facilities 
The discussion that follows focuses on the affected use areas 
and provides an area-by-area description of  what facilities 


would have to be relocated or redeveloped.  Areas that would 
not be directly influenced by inundation, such as the camp-
grounds, are not considered in this discussion.  The areas 
that would be affected include the following:


North Boat Ramp•	
Massey Draw•	
Swim Beach Area•	
Catfish Flats/Fox Run Group Use Areas•	
Kingfisher/Gravel Ponds/Platte River Trailhead •	
Areas
Marina Area•	
Plum Creek Area•	


These recreational use areas and the other natural areas that 
are at or below the 5444’ contour make up a loss of  approxi-
mately 573 acres of  upland vegetation habitat.


Summertime Reservoir Stage (5444) - start of June to end of Sept
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Figure 2.2  Seasonal Max and Min Water Surface, Elevation 5444’  


Figure 2.2. Seasonal Max and Min Water Surface, Elevation 5444’
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Figure 2.1.  Seasonal Max and Min Water Surface, Historic Operations (5432’) 


Figure 2.1. Seasonal Max and Min Water Surface, Historic Operations (5432’)
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North Boat Ramp
This is the only formal boat launch area on the west side 
of  the reservoir.  It includes two ramps, paved parking and 
circulation areas, and a variety of  support facilities.  The area 
also includes a series of  picnic shelters.  Table 2.2. provides 
a complete listing of  facilities in the area, noting which of  
these would be influenced by a water level increase to 5444’.  


Map 2.3. is an aerial photo depicting the area with the 5444’ 
water elevation shown.  As can be seen in the photo, the two 
existing boat ramps would largely be inundated and several 
of  the picnic shelters would also be affected.  Remaining 
areas, including most of  the parking and circulation roads, 
would remain above the normal high water line.    


Table 2.2. North Boat Ramp Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Areas


 Asphalt SF 400,000 Partial 
inundation


 Boat Ramps
 Concrete SF 16,800 Yes
 Docks Each 4 NA
  Trails


 Concrete Trails SF 60,000 Partial 
inundation


 Architecture
 Restroom Building -West Each 1 NO
 Restroom Building Each 1 NO
 Day Use Shelter Each 4 YES
 Day Use Shelter - West Each 4 NO
 Information Kiosk Each 2 NO
 Furniture
 Picnic Tables Item 32 50%
 Benches Item 1 NO
 Water Fountain Item 4 NO
 Dumpsters Item 3 NO
 Trash Receptacles Item 7 50%
 Bollards Item 4 YES
 Grills Item 8 50%
 Regulatory Signs Item 46 30%
 Utilities
 Water Hydrants Item 2 50%
 Lift Station Item 2 NO
 Telephone Item 1 NO
 Electrical
 Transformers Item 1 NO
 Light Poles Item 26 NO
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Map 2.3.  North Boat Ramp Existing Conditions
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Map 2.3. North Ramp Existing Conditions
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Massey Draw 
Massey Draw is another popular use area located in the vi-
cinity of  the North Boat Ramps. Facilities located in this area 
are also listed in Table 2.3. and depicted in Map 2.4.  The 
beach area, including a volleyball court and horseshoe pits, 
would be inundated at 5444’. 


Table 2.3. Massey Draw Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Gravel SF 34,000 NO
 Wheel Stops Item 34 NO


 Trails
 Asphalt Trails SF 9,304 50%


 Architecture
 Restroom Building Each 1 NO


 Furniture
 Picnic Tables Item 8 YES
 Benches Item 3 YES
 Dumpsters Item 2 NO
 Trash Receptacles Item 3 YES
 Grills Item 8 YES
 Regulatory Signs Item 12 NO
 Fencing LF 487 NO


 Recreational Facilities
 Beach Volleyball Court Item 1 YES
 Horse Shoe Pits Item 2 YES
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Map 2.4. Massey Draw Existing Conditions
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Swim Beach Area
Eagle Cove/Deer Creek


The Swim Beach Area also includes the Deer Creek Area 
with its balloon launch facilities and day use sites.  The bal-
loon launch area is very popular and hosts an annual balloon 
festival that attracts thousands of  visitors.  Facilities in this 
area are listed in Table 2.4. and depicted in Map 2.5.  An 
increase in water elevation to 5444’ would inundate most 
of  the area and require that these facilities be developed at 
another location. 


Another use area in this vicinity is Eagle Cove, which is lo-
cated just north of  Deer Creek.  The limited facilities in this 
area are listed in Table 2.5. and illustrated in Map 2.5.  All of  
the facilities in this area would have to be relocated.


Table 2.5. Eagle Cove Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Wheel Stops Item 29 YES
 Gravel SF 13,000 75%
 Architecture
 Portable Restroom Each 1 YES
 Furniture
 Dumpsters Item 1 YES
 Trash Receptacles Item 1 YES
 Regulatory Signs Item 2 YES
 Fencing LF 84 YES


Table 2.4. Deer Creek Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Asphalt SF 26,000 50%
 Gravel Staging Road SF 34,000 NO
 Wheel Stops Item 28 50%
 Trails
 Concrete Trails SF 18,000 YES
 Foot Bridge LF 15’ YES
 Architecture
 Restroom Building Each 1 NO
 Information Kiosk Each 1 NO
 Furniture
 Picnic Tables Item 12 YES
 Benches Item 1 NO
 Water Fountain Item 2 NO
 Dumpsters Item 1 NO
 Bollards Item 4 NO
 Trash Receptacles Item 2 YES
 Grills Item 11 YES
 Regulatory Signs Item 5 50%
 Wind Sock Item 1
 Landscape 
 Landscaped Island SF 3,421 NO
 Decorative Stone 
 Retaining  Wall LF 54 NO


 Utilities
 Water Hydrants Item 1 NO
 Electrical
 Transformers Item 1 NO
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Map 2.5. Swim Beach Area Existing Conditions
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Map 2.5. Swim Beach Area Existing Conditions
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Swim Beach


This is a key use area that is heavily visited.  Swimming is the 
most popular visitor activity at Chatfield State Park.  Major 
development has occurred in this area, including large park-
ing areas, a swim beach with graded slopes and sand, and a 
wide variety of  support facilities such as restrooms, conces-
sion buildings, and others.  The area also includes an exten-
sive network of  walkways and trails.  Facilities are itemized in 
Table 2.6.


As shown in Map 2.5., all of  this area would be inundated at 
a water elevation of  5444’ and would have to be relocated.  


Table 2.6. Swim Beach Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Asphalt SF 238,000 YES
 Wheel Stops Item 274 YES
 Trails
 Concrete Trails SF 5,112 YES
 Architecture
 Swim beach Shower/
 Restroom Building Each 1 YES


 Swim beach 
 Concession Building Each 1 YES


 Swim beach 
 First Aid Station Each 1 YES


 Information kiosk Each 2 YES
 Furniture
 Picnic Tables Item 12 YES
 Benches Item 7 YES
 Water fountain Item 2 YES
 Dumpsters Item 4 YES
 Trash Receptacles Item 10 YES
 Bollards Item 6 YES
 Grills Item 8 YES
 Regulatory Signs Item 17 YES
 Fencing LF 929 YES
 Recreational Facilities
 Lawn SF 80,000 YES
 Beach Volleyball Court Item 0 YES
 Horse Shoe Pits Item 0 YES
 Sand CY 6,500 YES


 Utilities
 Water Hydrants Item 2 YES
 Lift Station Item 1 YES
 Telephone Item 2 YES
 Electrical
 Light poles Item 1 YES
 Electrical Transformer Item 2 YES


Jamison Group Use Area


Just south of  the swim beach Areas is the Jamison Group 
Use Area, which includes a parking area, restroom, and pic-
nic tables.  All of  these would be inundated at 5444’. 


Table 2.7. Jamison Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Asphalt SF 41,500 YES
 Wheel Stops Item 61 YES
 Trails
 Concrete Trails SF 30,000 YES
 Architecture
 Jamison Restroom Each 1 YES
 Furniture
 Picnic Tables Item 4 YES
 Benches Item 1 YES
 Water fountain Item 2 YES
 Dumpsters Item 1 YES
 Trash Receptacles Item 1 YES
 Grills Item 4 YES
 Regulatory Signs Item 9 YES
 Utilities
 Lift Station Item 1 YES
 Electrical
 Electrical Transformer Item 1 YES
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Map 2..5 Swim Beach Area Existing Conditions (continued)
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Catfish Flats/Fox Run Group Use Areas
These areas consist of  a series of  group use areas that in-
clude picnic shelters, restrooms, parking, and related facilities.  
A complete listing of  facilities is provided in Tables 2.8. and 
2.9.  Map 2.6. depicts the relationship between these facilities 
and a water elevation of  5444’.  At this water elevation, all of  
these facilities would be inundated and they would have to be 
redeveloped at another location.  Portions of  the trail system 
would also have to be redeveloped.
Table 2.8. Catfish Flats Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Asphalt SF 61,000 YES
 Wheel Stops Item 79 YES
 Trails
 Concrete Trails SF 18,392 YES
 Architecture
 Restroom Building Each 1 YES


 Group Picnic Area 1 (closest to parking)


 Walls LF 135 YES
 Group Shelters Each 1 YES
 Gravel Pavement SF 3,450
 Picnic Tables Item 10 YES
 Electrical Hookup Each 0
 Group Picnic Area 2 (furthest from parking)
 Walls LF 135 YES
 Group Shelters Each 1 YES
 Gravel Pavement SF 3,000
 Picnic Tables Item 8 YES
 Electrical Hookup Each 0
 Furniture
 Picnic Tables Item 5 YES
 Benches Item 1 YES
 Water fountain Item 2 YES
 Dumpsters Item 1 YES
 Trash receptacles Item 1 YES
 Regulatory Signs Item 9 YES
 Utilities
 Water Hydrants Item 3 YES
 Lift Station Item 1 YES
 Electrical
 Electrical Transformer Item 1 YES


Table 2.9. Fox Run Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Gravel SF 31,000 NO
 Trails
 Concrete Trails SF 47,688 50%
 Architecture
 Portable Restrooms Each 2 NO
 Group Picnic Area
 Walls LF 135 YES
 Group Shelters Each 1 YES
 Gravel Pavement SF 3,450 YES
 Picnic Tables Item 8 YES
 Electrical Hookup Each 0
 Furniture Group Shelters
 Picnic Tables Item 0 YES
 Benches Item 0 YES
 Water Fountain Item 0 YES
 Dumpsters Item 1 YES
 Trash Receptacles Item 2 YES
 Regulatory Signs Item 5 50%
 Fencing LF 716 NO
 Recreational Facilities
 Beach Volleyball Court Item 1 YES
 Horse Shoe Pits Item 2 YES
 Utilities
 Water Hydrants Item 1 NO
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Map 2.6. Catfish Flats/Fox Run Group Use Areas Existing Conditions
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Kingfisher/Gravel Ponds/Platte River 
Trailhead Areas
A variety of  uses occur at this end of  the reservoir, espe-
cially around the gravel ponds that lie between the reservoir 
and the main park road that leads to the Campground and 
Marina Area.  The large gravel pond is used by dog training 
clubs, non-motorized boaters, fishermen, and others.  There 
are relatively few developed facilities in this area, primar-
ily parking areas and trails.  These are listed in Tables 2.10. 
- 2.12.  Map 2.7. shows the area in detail and highlights the 
fact that all existing facilities in this area would be inundated 
at 5444’.  


Table 2.10. Kingfisher Area Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Gravel SF 38,000 YES
 Wheel Stops Item 28 YES
 Furniture
 Portable Restrooms Each 1 YES
 Dumpsters Item 1 YES
 Trash Receptacles Item 1 YES
 Regulatory Signs Item 3 YES
 Fencing LF 375 YES


Table 2.11. Gravel Ponds Area Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Gravel SF 86,500 YES
 Wheel Stops Item 38 YES
 Architecture
 Portable Restrooms Each 1 YES
 Furniture
 Picnic Tables Item 4 YES
 Dumpsters Item 1 YES
 Trash Receptacles Item 1 YES
 Regulatory Signs Item 18 YES
 Fencing LF 596 YES
 


Table 2.12. Platte River Trailhead Area Inventory


Item Unit Quantity Inundation at 
Elevation 5444’


 Parking Area
 Asphalt SF 19,000 NO
 Wheel Stops Item 87 NO
 Trails
 Concrete Trails SF 9,000 50%
 Architecture
 Restroom Building Each 1 NO
 Furniture
 Picnic Tables Item 0 NO
 Benches Item 2 NO
 Dumpsters Item 0 NO
 Trash receptacles Item 2 NO
 Regulatory Signs Item 7 NO
 Fencing LF 743 NO
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Map 2.7. Kingfisher/Gravel Ponds/Platte River Areas Existing Conditions
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Marina Area
This is a major use area that has been extensively developed.  
The area includes the marina itself, a fishing pier, extensive 
paved parking areas, a boat ramp, group picnic sites, and an 
extensive network of  walkways and trails.  A detailed list of  
facilities is provided in Table 2.13.


Map 2.8. shows the area in detail and depicts the 5444’ water 
elevation.  Nearly all of  the existing facilities in this area 
would be affected by an increase in the water level to 5444’ 
and most of  the area would have to be redeveloped. 


Table 2.13. Marina Area Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Boat Ramp - concrete SF 4,750 YES
 Parking Area
 Asphalt SF 148,000 YES
 Wheel Stops Item 36 YES
 Trails
 Concrete Trails SF 7,000 YES
 Architecture
 Concessions Building Each 1 YES
 Shower/
 Restroom Building Each 1 YES


 Day Use Shelter Each 1 YES
 Information Kiosk Item 1 YES
 Riverside Marina Slips Item 320 YES
 Group Picnic Area
 Walls LF 135 YES
 Group Shelters Each 2 YES
 Concrete Pavement SF 5,088 YES
 Picnic Tables Item 10 YES
 Electrical Hookup Each 2 YES
 Furniture
 Picnic Tables Item 10 YES
 Benches Item 1 YES
 Water Fountain Item 1 YES
 Dumpsters Item 4 YES
 Trash Receptacles Item 4 YES
 Regulatory Signs Item 37 YES
 Recreational Facilities
 Beach Volleyball Court Item 1 YES
 Horse Shoe Pits Item 2 YES
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Map 2.8. Marina Area Existing Conditions
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Plum Creek Area
This area serves as a trailhead and also has a day use area 
with tables, a restroom, and parking.  A list of  facilities in 
this area is provided in Table 2.14.   Map 2.9. shows the cur-
rent area layout.     


Table 2.14. Plum Creek Inventory


Item Unit Unit 
Quantity


Inundation at 
Elevation 5444’


 Parking Area
 Gravel SF 35,000 YES
 Trails
 Concrete Trails SF 7,200 YES


 Architecture
 Restroom Building Each 1 YES
 Furniture
 Picnic Tables Item 11 YES
 Benches Item 1 YES
 Dumpsters Item 1 YES
 Regulatory Signs Item 2 YES


 Fencing LF 697 YES


 Recreational Facilities
 Volleyball Item 1 YES
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Map 2.9. Plum Creek Area Existing Conditions
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Visitation Characteristics


Key characteristics of  visitation to Chatfield State Park are 
summarized in this section.  


Swimming is the most popular activity, followed by boating.  
Hiking, fishing and camping are also very popular activities.  
Visitor activity preferences are summarized below:


Activity Participation Rates
Hiking 23%
Fishing 21%
Picnicking 24%
Photography 7%
Visitor Center 1%
Swimming 41%
Motorized Boating 35%
Bicycling 11%
Camping 18%
Wildlife/Nature Observations 11%
Source: State Parks Market Assessment, 2003


The age distribution of  visitors to Chatfield is concentrated 
among three age groups.  The great majority (76%) are 
between 25 and 54, with the 35-44 age group representing 
the largest single age group.  These statistics are summarized 
below:


Demographic Profile of  Visitors
18-24 years old 4%
25-34 years old 22%
35-44 years old 32%
45-54 years old 22%
55-64 years old 10%
65 + years old 9%
Source: State Parks Market Assessment, 2003


Visitation to Chatfield occurs year-round but is concentrated 
in the summer months.  More than one half  of  total annual 
visits occurs during the four month period of  May-August.  
Visitation distribution for the year 2003 is summarized in 
Table 2.15.


Table 2.15. Monthly Visitation to Chatfield State Park in 2003


Month Visitors Seasonal 
Distribution


January 74,179 5%
February 70,995 5%
March 78,108 5%
April 133,983 9%
May 191,702 12%
June 229,053 15%
July 217,736 14%
August 226,922 14%
September 136,312 9%
October 84,846 5%
November 58,366 4%
December 34,378 4%
Total 1,566,580 100%
Source: Chatfield State Parks Manager’s Reports for 2003
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Natural Resources  


Natural resources were considered in the development of  the 
reallocation plan.  A summary of  these resources is provided 
in this section.  For the most part, sensitive resource areas 
are not located adjacent to developed use areas at the park, 
and facilities and use areas can be relocated without creating 
resource conflicts.  An exception to this statement is associ-
ated with redevelopment of  the roadway system, particularly 
the new crossing of  the South Platte that would be required 
by raising the water to elevation 5444’ (source:  Brown and 
Caldwell, 2003).


For more information in regards to wildlife plants and other 
elements of  the natural environment, please refer to the 
Environmental Assessment being prepared by ERO and 
TetraTech.


Cultural Resources
An inventory of  cultural resource sites prepared by the 
USACE (USACE 2007) was reviewed to determine if  known 
cultural resource sites would be affected by the reallocation 
plan.  Based on this review, any cultural resource sites im-
pacted by this plan will be handled according to USACE, and 
the Colorado State Historical Preservation Office guidelines.  
However, as more detailed plans are developed and construc-
tion sites are better defined, the inventory will be further 
reviewed.  
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Chapter 3. Recreation Facilities Modification Plan 


This section presents conceptual designs for the relocation 
and redevelopment of  park facilities that would be impacted 
by raising the water level of  Chatfield Reservoir.  As previ-
ously discussed, impacts to park facilities and programs were 
based on a future normal high water elevation of  5444’.  
Major facilities, such as buildings, main roadways, and major 
utilities including an Xcel gas line, forced sewer lines and wa-
ter lines which had to be relocated or redeveloped, were lo-
cated above or outside the 5444’ elevation and provided with 
an additional buffer of  three vertical feet, i.e., a base eleva-
tion of  5447’.  As previously mentioned, USACE granted an 
exception to existing policy, allowing functionally-dependent 
structures to be located within the 10-year flood pool.  This 
is discussed further in Appendix 6.


Any facilities or use areas that fell below, or close to, eleva-
tion 5444’ were evaluated for replacement or adjustment. In 
some cases, an existing parking area or boat ramp would only 
need to be partially modified to accommodate the future 
water level. 


An important assumption that guided the conceptual design 
effort was that no facility or program area would lose any ca-
pacity or functionality as the result of  relocation or modifica-
tion. Put another way, the recreation modification plan pro-
vides for in-kind replacement of  facilities affected by higher 
water levels.  Design and development of  replaced facilities 
would be completed under current building codes, Colorado 
State Parks building requirements, and to meet American 
Disability Act (ADA) requirements for public facilities. 


It must be emphasized that the recreation modification plan 
reflects a conceptual level of  design.  More detailed design 
will be required to address site-specific conditions and other 
design factors.  Among these is the need to base the design 
on final reservoir operations modeling so that facility loca-
tions and features reflect the actual drawdown conditions 
that are anticipated after the reallocation project is further 
refined.  


Based on conceptual level of  design, costs for implementing 
the recreation relocation plan are presented in Chapter 4 and 
Appendix 1.  A key assumption in developing the recreation 
modification plan is that fill material will be available from 
on-site sources and that this material can be obtained from 
locations below the high water line.  Additional detail in 
regards to fill material locations, amounts and quality of  the 
material is outlined in Appendices 8, 9, and 10, respectively.


During preliminary stages of  this study, design alternatives 
were considered at varying levels of  detail.  Following review 
and discussion with Colorado State Parks and other study 
participants, a preferred concept was identified for each 
major use area.  Only the preferred concepts are presented in 
this report. The following sections include detailed descrip-
tions, recreation modification plan maps, and proposed solu-
tions for each of  the major use areas to the new high water 
pool elevation of  5444’.







Chatfield Reservoir 	


3-2	 January 2010


North Boat Ramp


Elevation 5444’ results in partial inundation of  this •	
facility, with ramps becoming inoperable.
Facilities affected include boat ramps, parking area, •	
day use shelters, and trails.
Boat ramps would be constructed to extend to the •	
elevation of  the existing ramps in order to operate 
at low water levels.  The gradient (slope) on the new 
ramps would be reduced.  
Day use shelters and furniture would be relocated, as •	
would trails.


This alternative requires a substantial amount of  fill to raise 
a portion of  the parking area.  The resulting concept is il-
lustrated in Map 3.1.







Map 3.1. North Boat Ramp Modification Plan (5444’ Elevation)
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 Recreation Facilities Modification Plan
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Massey Draw Day Use Area


Raising the water level to 5444’ severely reduces •	
the recreation capacity of  this area but does not 
inundate the existing parking area.
While the existing vault restroom is currently above •	
5444’, the service tank for the restroom is below the 
5444’.  Due to health code, the tank for the vault 
restroom would need to be relocated above 5444’.  
Relocation to this area would include importing fill •	
material to raise the elevation above 5444’ and create 
a usable recreational area in the same location with 
a similar amount of  usable area that currently exists.  
Existing beach volleyball and horseshoe pits would 
be rebuilt.  Furniture can be stored and relocated to 
the future area.


The resulting relocation concept is illustrated in Map 3.2.







Map 3.2. Massey Draw Day Use Area Modification Plan
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 Recreation Facilities Modification Plan


Map 3.2. Massey Draw
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Swim Beach Area


Impacts in the Swim Beach Area are the most substantial 
of  all facilities located along the shoreline. The entire Swim 
Beach site and associated parking area would be inundated 
and a number of  other facilities would also be affected.  The 
relocation concept is described below and is illustrated in 
Map 3.3. 


Section 3.3A. illustrates some the challenge in designing a 
new Swim Beach with facilities above the 5444’ elevation.  
As the gradient of  the beach decreases, the distance between 
the water edge and on shore facilities such as the parking 
area increases during low water conditions.  For example, 
at a low gradient slope, the water becomes approximately 
1200-ft from the parking area when the reservoir reaches a 
water surface elevation of  5426’.  Conversely, if  the beach 
slope is graded to a steeper 5% slope, this distance drops to a 
distance less than 400-ft.  


Although there is no universally accepted rule of  thumb on 
how far park visitors will be willing to walk in order to reach 
the water edge, it clearly becomes more inconvenient to walk 
an increased distance with beach gear and other equipment.  
Given a goal of  replacing affected facilities and use areas 
“in-kind”, the relocation plan is based on maintaining cur-
rent walking distances at the swim beach. This could result 
in higher development costs and potentially higher annual 
maintenance costs for sand replacement, etc.  However, it 
would result in a recreation experience similar to current 
conditions and eliminate the need for implementing low 
water management strategies, such as providing temporary 
restrooms and temporary parking areas below the high water 
line.  The costs shown in Chapter 4 and Appendix 1 are 
based on this type of  design, one that grades the beach area 
to minimize the distance between shore facilities and the 
water edge at low water conditions.  


In addition to impacts to recreation facilities, a portion of  
the entrance road would need to be realigned and a major 
segment of  the main park road would have to be located 
further inland.  Realignment of  the main park road would 
also require a new bridge crossing of  Deer Creek.  The new 
roadway alignments specific to the Swim Beach area are 
shown in Map 3.3 and discussed in more detail in Appendix 
2.  Roadway design criteria are presented later in this chapter. 
All utilities servicing this area would need to be relocated.  


Swim Beach
Swim beach area is completely inundated at 5444’.•	
The facility would be relocated to the south west of  •	
the current facility.  A swim beach area of  similar 
quality to that which presently exists could be 
developed at this location.
In order to construct a beach, the existing facility •	
will need to be demolished and excavated.  Sand will 
need to be saved and also imported to create the 
new beach environment.  The excavated material will 
assist in filling low areas that would be inundated 
at 5444’ to ensure these areas are usable at this 
proposed elevation.
The current buildings, lawn area, and recreational •	
facilities would be rebuilt in the new location.
The proposed location would require the Chatfield •	
interior road to be relocated.  This road would be 
elevated to ensure operations at 5444’ and, in the 
case of  a flood event, higher.


Eagle Cove
The existing gravel parking lot and portable •	
restroom are inundated at 5444’.
The gravel parking lot will be redeveloped within the •	
same general area at an elevation above 5444’.
The use of  additional fill should be minimized in •	
this area due to existing grades above 5444’.


Deer Creek
Much of  the Deer Creek area, or approximately •	
50%, is inundated at 5444’.
All existing facilities will be redeveloped within the •	
same general area and elevation above 5444’ through 
the use of  fill.


Jamison Day Use Area
The entire area is relocated south of  current •	
location.  Parking and restroom facility will require 
replacement.  Furniture can be relocated to the new 
location.


Section 3.3A.







Map 3.3.1. Swim Beach Area Modification Plan
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Map 3.3.1. Swim Beach Area
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Map 3.3.2. Swim Beach Area Modification Plan
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Map 3.3.2. Swim Beach Area
Modification Plan (5440’ Elevation)
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Map 3.3.3. Swim Beach Area Modification Plan
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Map 3.3.3. Swim Beach Area
Modification Plan (5426’ Elevation)
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Catfish Flats and Fox Run Group 
Picnic Areas


The majority of  existing entrance roads, parking, shelters, 
restrooms, and utilities would be inundated at 5444’.  New 
parking facilities would be developed closer to each of  the 
group use areas, thereby enhancing access to these areas.  
These areas, which currently don’t directly relate to the 
water, would have an improved setting, with each situated 
on an elevated site overlooking the reservoir.  As noted on 
Map 3.4, the coves adjacent to the group use areas would be 
excavated, providing fill needed at other locations, but these 
excavations would also help to hold water during lower water 
conditions.  


Catfish Flats Day Use Area
Parking lot, restroom and picnic shelters will be •	
inundated at 5444’. 
Due to the level of  inundation, the picnic shelters •	
will be located closer to the new parking lot. 
The new restroom will be in proximity to the •	
shelters, and recreational facilities.  


Fox Run Day Use Area
Existing parking and picnic facilities are not •	
inundated at the 5444; trails in the area are also 
above 5444’. 
Entrance to the parking lot will need to be •	
reconstructed due to the new location of  the main 
park road.  







Map 3.4. Catfish Flats and Fox Run Group Picnic Areas Modification Plan
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Kingfisher/Gravel Ponds/Platte 
River Trailhead Areas


A long section of  the main park road would need to be 
raised and a new bridge constructed across the South Platte 
River.   The bridge would remain in the same general loca-
tion and would be designed to provide for pedestrian use. As 
discussed below, the reconstructed road would be located on 
a dike constructed to protect the gravel pond.


The concept for redeveloping this area is shown on Map 3.5.


Kingfisher Day Use Area
Kingfisher area is entirely inundated at 5444’.•	
A new parking area would be developed along the •	
shoreline at a site west of  its current location.  The 
area would include a portable restroom and similar 
facilities to those that exist at the current site.  
Existing trail connections would be redeveloped •	
above the high waterline to provide recreational 
opportunities.
Borrow area configuration done to enhance the •	
fishing opportunities and recreation experience.


Gravel Ponds
A new parking lot will be developed west of  the •	
existing site and located above the 5444’ elevation.
Roads for emergency access only will be developed •	
on the berms to the east and south of  the gravel 
pond.  
The new permeable dike will be built to an elevation •	
of  5457’ based on the current bridge elevation 
above current high water level.
Refer to Appendix 3 for more detailed specifics on •	
the dike and the options considered.  


Platte River Trailhead
The restroom, parking lot, and trailhead are not •	
affected by a water elevation of  5444’.  
The most significant impact to this facility is the •	
inundation of  the existing trails that lead to the 
Platte River.  New concrete trails would be built to 
replace these trails.
ADA pier accessibility.•	
Grading of  the new road in the area will have a •	
minimal impact on existing facilities.  







Map 3.5. Kingfisher/Gravel Ponds/Platte River Trailhead Areas Modification Plan
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Marina Area


There is significantly higher topography in the Marina area, 
which somewhat limits impacts to shoreline facilities.  The 
relocation concept for this area is shown in Map 3.6.


Marina Point/South Ramp/Riverside Marina
Marina Point facilities are significantly impacted at •	
the proposed water elevation.  The parking area, 
group day use area, volleyball, and horseshoe pits are 
all inundated.  
Significant earthwork in the form of  earth fill needs •	
to be accomplished to ensure future use in this 
area.  The current facilities would be located on an 
elevated surface.  This fill placement would include 
construction of  new breakwaters similar to those 
that currently exist that would function at water 
elevation 5444’.
The accessible fishing pier would be replaced in a •	
similar location.


The following issues related to the marina operation were 
identified:


The need to maintain the current anchoring scheme •	
for the marina so the facility does not have to 
be routinely moved in and out during lake level 
fluctuations.
The existing breakwater does not have winches •	
and cannot be adjusted sufficiently to allow for the 
increased lake fluctuation levels.
At the marina, the reservoir floor would be •	
excavated down to 5412’ to enable it to operate at 
extreme low water levels.  This excavated material 
can be used to raise the breakwater elevations and 
provide fill for other locations.  The marina would 
operate close to the existing location. 
The interface from the reservoir to the shore at •	
the marina would be a rip rap embankment at 2:1 
gradient.  Due to the possibility of  increased water 
level fluctuations, a sea wall was ruled out as an 
alternative due to the height it would need to be to 
function effectively.  With a top of  wall elevation 
of  5447’ (3’ freeboard), and a possible low water 
elevation of  5417’, the 29-ft high visible structure 
was deemed too expensive and visually negative 
to be a reasonable option.  This design would also 
cause access problems to the marina.
The marina would be built on a flotation system •	
designed to accommodate rise in water level that is 
above 5444’ elevation.   


The parking areas, day use shelters, group use area •	
and recreational areas associated with the South 
Ramp would also be inundated at 5444’.  These 
areas would be rebuilt on fill areas in the same 
general location where they currently exist.
Trails and walkways in the inundated area would be •	
rebuilt.
There is a distinct possibility that construction •	
activities in the marina vicinity will result in a 
loss of  revenue to the marina operator and state 
park.  The window when construction could occur 
without significantly affecting marina operations is 
relatively short, extending from November through 
March.  This is likely not enough time to complete 
the required reconstruction, particularly if  adverse 
weather conditions are encountered.  Potential 
economic effects resulting from this disruption are 
discussed in Chapter 4.  


To maintain the existing anchoring scheme and allow the ma-
rina owner to maintain the historic levels of  maintenance ef-
fort and cost related to the anchoring, new anchors will need 
to be constructed and installed and all existing winches will 
need to be replaced.  When the average fluctuation of  the 
lake is increased, the location of  the existing anchors would 
not provide sufficient scope.  The cost of  moving existing 
anchors was evaluated, but proved to be more expensive 
than providing new anchors in the correct location.


These costs (rounded) are shown in Appendix 4, Attach-
ment A.  Appendix 4, Attachment B shows the scope ratio 
detail; Appendix 4, Attachment C shows the anchor weight 
calculations; and Appendix 4, Attachment D shows the cost 
comparison of  moving vs. replacing the existing anchors.


To allow the existing breakwater to be adjusted for the higher 
lake fluctuation levels, four flotation platforms with winches 
will be attached to the ends of  the breakwater sections and 
new anchors placed. 
 
Roxborough Day Use Area


This small yet popular day use area is entirely •	
inundated at water elevation 5444’.  It would be 
relocated to a new location close to it’s existing 
one.  Easy access to the shoreline, which it currently 
enjoys, would remain as the draw for this area.
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Plum Creek Area


Plum Creek Day Use Area is entirely inundated at •	
the proposed water elevation.
The area would be relocated to the southern edge •	
of  the reservoir.  The recreational facilities would be 
replaced at this location and a new restroom would 
be built.
The Plum Creek trailhead would be relocated to this •	
area and inundated trail segments replaced.  A new 
trail bridge would be built to span Plum Creek. 
The existing sanitary sewer line will need to be •	
relocated as it is below the 5444’.  


The relocation concept for this area is shown in Map 3.7.
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Chapter 4. Economics


This chapter presents the costs associated with redevelop-
ment of  facilities affected by an increased water level.  It in-
cludes a summary table showing overall costs.  More detailed 
set of  tables that itemize costs on an area-by-area basis are 
presented in Appendix 1.  


In addition to development costs, it is likely that there would 
be some disruption to park visitation during the period 
when new recreation facilities are being constructed (refer to 
Appendix 7) and a corresponding diminishment of  revenue 
derived from park visitation.  Based on implementation of  
the recreation relocation plan and reservoir operations simi-
lar to those described in Chapter 2, a socio-economic study 
is  being conducted in conjunction with this report in order 
to determine the overall effects of  raising the water level to 
5444’ elevation.   


Other Costs


Chatfield Reservoir generates a substantial amount of  
revenue to Colorado State Parks, its concessions, and to the 
surrounding area.  Some of  this information is summarized 
in Table 4.1. on the following page. In 2003, revenue from 
fees alone was nearly $1.5 million.  It is estimated that an ad-
ditional $9.5 million was spent within the park on purchases, 
equipment rental, marina fees, and other items.   Obviously, 
closure of  the park or other interruptions to visitation during 
the construction of  facilities included within the recreation 
relocation plan would have a significant economic impact.  
The magnitude of  this impact will depend on construc-
tion timing, how it is phased, and other considerations that 
can’t be defined with precision at this point in time.  This 
underscores the need for development of  an agreement 
between State Parks and reallocation project participants that 
accounts for potential revenue losses once a construction 
program has been defined.  


Some important considerations are noted below:
The most economical construction program is •	
one that provides for a continuous construction 
period, rather than a phased program that extends 
construction over an extended period of  time.  An 
extended period would increase the costs estimated 
for completion of  the recreation relocation plan.  
Again, the ability to implement a continuous 
program will depend on the timing of  funding 
availability and other factors that can’t be predicted 
at this time.
A continuous construction program could •	
reasonably complete the required work in 12-18 
months.  Some work could be completed on a 
year-round basis without disrupting recreational 
uses, while other construction should take place 
during the winter months or other periods when 
park visitation is low.  For example, construction of  
new facilities at the North Boat Ramp and Marina 
areas will require closing these facilities during the 
construction period.  For this reason, work on these 
facilities should be scheduled during the winter 
months.  Conversely, some replacement facility sites, 
such as the swim beach, are located at a distance 
from the existing facilities.  For this reason, the 
existing area could remain in use while the new area 
is being constructed.  


For the reasons stated above, it will be necessary to estimate 
revenue loss at the time an actual construction program has 
been defined and to base payments for this loss on any actual 
revenue losses that are experienced rather than a potentially 
optimistic assumption on the level of  disruption that will oc-
cur to park visitation. 
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Marina operations, in particular, are likely to experience some 
disruptions during the reconstruction period.  Until a fi nal 
design is completed and other contract details worked out, it 
is diffi cult to identify a precise construction schedule.  There-
fore, the reallocation agreement should provide for reim-
bursement to the park and to the marina operator for any 
revenue loss resulting from a disruption to normal opera-
tions.  The actual amount of  revenue loss would depend on 
when the disruption occurred and its duration.  


Although some concern has been expressed about the po-
tential for a multi-year revenue reduction if  all or a part of  
the use season is lost, recent experience at Horsetooth Res-
ervoir suggests this would not be the case.  Reconstruction 
of  facilities at Horsetooth Reservoir, which was completed 


in early fall of  2003, required maintaining low water levels 
for several years and reduced opportunities for boating and 
other uses.  Both the park operator (Larimer County) and the 
private concession that operates the marina experienced a 
reduction in revenue during the construction period.  These 
revenues were reimbursed by the Bureau of  Reclamation 
as part of  the reallocation agreement.  However, once the 
reservoir resumed normal operations, park visitation quickly 
returned to normal.  According to Larimer County Parks, the 
marina operator had a waiting list for slips prior to the con-
struction effort and maintained a waiting list throughout that 
period.  A rapid return to normal operations upon comple-
tion of  construction is the most probable case at Chatfi eld 
State Park as well.      


Table 4.1. Chatfi eld State Park Economic Impacts


Year


Receipts 
Collected in the 
Park from Park 


Fees
Number of  


Visitors 
Number of  


Vehicles


Expenditures per 
Vehicle Inside 


Park


Expenditures per 
Vehicle within 
50-Mile Radius 


of  Park


Total Park 
Income 


Generated per 
Year from 
All Sources


1984 457,489
1985 499,942
1986 538,596
1987 672,957
1988 675,124
1989 701,552
1990 533,303
1991 754,780
1992 714,120
1993 725,143
1994 781,747
1995 677,261
1996 850,032
1997 937,113
1998 1,037,278 1,329,689 511,419 $8,054,849 $19,485,063 $28,577,190
1999 1,022,284 1,096,203 421,616 $6,640,452 $16,063,569 $23,726,305
2000 1,180,506 1,187,947 456,903 $7,196,222 $17,408,004 $25,784,732
2001 1,237,922 1,373,600 528,308 $8,320,851 $20,128,534 $29,687,307
2002 1,333,170 1,448,895 557,267 $8,776,955 $21,231,782 $31,341,997
2003 1,464,447 1,566,580 602,531 $9,489,863 $22,956,431 $33,910,741
2004 1,378,338 1,496,264
2005 1,534,028 1,582,811
2006 1,701,080 1,476,930
2007 2,010,592 1,505,500
2008 2,072,051 1,675,197
Source:  Chatfi eld State Park Manager’s Report and Recreation Market Assessment Study
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Cost Estimates


The Recreation Relocation Cost estimate is an opinion of  
probable costs for the construction and design of  the plan 
elements and areas as shown on the Concept Plans dated 
January 2009.  The following is a detailed description of  
the cost estimate and the assumptions utilized during cost 
estimation:


The estimate is a Class C estimate due to the 1.	
conceptual level of  planning and design that is in 
support of  this estimate.  At the preliminary stages 
of  planning and design, it is very difficult to deter-
mine the complete scope of  the project in detail; 
programming of  the project is an approximation 
and is based on project meetings, existing site inven-
tory and conditions, discussions and the designers 
and cost estimators professional experience.  The 
cost estimate should be used for budgeting purposes 
only.  
The conceptual plans and the cost estimate depict 2.	
in-kind replacement of  facilities.  
The cost estimate is organized into the major site 3.	
areas as shown on the concept plans.  The individual 
items outlined in the cost estimate are not all shown 
on the concept plans; they are typical elements 
found in this type of  project, as well as existing site 
elements inventoried at each site area. 
The unit quantities are both take-offs of  existing 4.	
features from the concept plans as well as assump-
tions based on similar project experience.  The 
assumptions are noted in the notes column of  the 
cost estimate.  
The unit costs are based on current cost estimate 5.	
data collected from similar types of  projects bid 
in the past few years as well as published cost data 
information for some project elements.  The unit 
costs are, in our opinion, average construction costs 
for this type and quantity of  project, based in 2008.  
The cost estimate does not include an escalation 
factor for development in the future. Escalation var-
ies depending on current economic conditions and 
could vary between 3-6% per year from the date of  
the estimate to the start of  construction. 
The cost estimate does not include overall project 6.	
development or overhead costs that may be accrued 
if  the project is developed in multiple phases. 


The following contingencies are utilized in the cost 7.	
estimate:


Contractors General Conditions.  This is a per-a.	
centage of  total construction costs and includes 
the contractor’s costs that are defined in the 
Division One of  the Project specifications and 
are not generally included in the unit costs.  The 
unit costs included in the estimate do include 
some Division One items including profit and 
overhead.  General conditions include: Admin-
istrative Requirements (Permits, Bonds, Insur-
ance, Scheduling, Submittals); Quality Require-
ments (Testing, Sampling); Temporary Facilities 
(Utilities, Trailers, Scaffolding, Tarpaulins, Barri-
cades, Fences, Signs); Equipment Rental; Clean-
ing; and Commissioning (As-Builts, Punchlists, 
Training O&M Manuals). The percentage for 
General Conditions can range from 4 to 20%, 
depending on the size, location, complexity and 
other variables of  the project and estimate.  The 
percentage utilized in the Concept Plan Cost 
Estimate falls in the middle of  this range.
Contractor’s Overhead and Profit. This is shown b.	
as a percentage of  construction costs for the 
contractors business costs which include: Fixed 
Overhead Costs (Federal and state costs, social 
security tax, risk insurance, etc.) and Variable 
Overhead Costs (workers compensation, retire-
ment programs, main office overhead). Profit is 
variable and depends on the scale of  the project 
and schedule. Profit can include both the gen-
eral contractors and the subcontractors. 
Federal Wage Rate Factor (Davis Bacon Wage c.	
rates). This is shown as a percentage of  con-
struction costs to cover the cost differences 
between standard wage rates and Davis Ba-
con wage rate schedules required on Federally 
funded projects. This is markup on wage rates 
only using the assumption that labor is generally 
40% of  a project costs. This factor is applied to 
that portion of  the costs.
Concept Level Design Contingency. This is a d.	
percentage of  total construction costs and is in-
cluded to cover the many details of  the project 
that are not yet planned, designed, or known at 
this time. The plans are conceptual at this time; 
the cost estimate includes many assumptions 
and professional opinions.  Design contingen-
cies for a Class C estimate usually range from 15 
to 30%. 
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The cost estimate reflects a percentage allowance for 8.	
design services, which includes: 


Design Allowance. This is an allowance for the a.	
anticipated phases of  design that will be re-
quired for this project.  The allowance includes 
the following design phases:


Pre-Design. This phase of  design takes the i.	
project through the master plan and may 
include: project programming, design data 
collection, development of  alternatives, 
value analysis of  alternatives, pre-design 
summary document, design development 
and Class B cost estimate.
Special (Supplementary) Services. This can ii.	
include: funding for archeology, construc-
tability review, value analysis, final cost 
estimating, geotechnical surveys, historic 
structure reports, hazardous materials stud-
ies, visual simulation, visitor experience 
planning, geographic information system, 
graphics, topographical surveys, public 
meetings, etc.
Final Design. This is the final phase of  iii.	
Design, completing the design development 
started in pre-design through the comple-
tion of  approved construction documents 
for bid negotiations. 


Construction Phase Services.  This is a percent-b.	
age of  total construction costs, including Design 
Contingencies and General Conditions, and may 
include construction support services competed 
and/or contracted by the Owner, such as con-
struction management, construction administra-
tion, materials and construction testing, survey-
ing, compliance and monitoring services, etc. 
Owners Construction Phase Contingency. This c.	
is a percentage of  total construction costs, 
including Design Contingencies and Gen-
eral Conditions, and is an allowance to cover 
potential changes to the final construction cost 
from unforeseen conditions, change orders and 
design changes. 


Compliance and/or relocation costs are not in-9.	
cluded.
Tree removal costs are not included.10.	
The costs included for utilities are assumptions only, 11.	
as detailed utility plans were not available.
Grading costs assume excavation and embankment 12.	
of  material will be from the project site.  Prices for 
hauling and excavation from outside of  the project 
site are included as a separate line item in the cost 
estimate.
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Appendix 1. Cost Estimate Details


CHATFIELD RESERVOIR RECREATION MODIFICATIONPLAN EDAW, Inc.
CONCEPT PLAN COST ESTIMATE November 10, 2009


PLAN AREA TOTAL COST
North Ramp $636,228
Massey Draw $357,851
Eagle Cove $222,432
Deer Creek Day Use & Balloon Launch Area $779,343
Swim Beach $5,109,500
Jamison $999,890
Catfish Flats $902,609
Fox Run $160,574
Kingfisher Area $154,280
Gravel Ponds Area $113,640
Platte River $58,575
Marina Point $1,292,796
South Ramp Including Marina $4,730,557
Roxborough Cove $213,949
Plum Creek $249,943
Roads and Bridges $6,570,963
Modification Plan Subtotal $22,553,130


Cost Estimate Allowances
Contractors General Conditions 12% $2,706,376
Contractors Overhead and Profit 7% $1,578,719
Federal Wage Rate Factor (6 % of 40% of subtotal) 6% $541,275
Concept Design Contingency 25% $5,638,282
Grand Total Allowances $10,464,652
Modification Plan Total $33,017,782


Design Services Allowance
18% $5,943,201


Construction Phase Services 8% $2,641,423
Owners Construction Phase Contingency 5% $1,650,889
Grand Total Design Services Allowances $10,235,512
Modification Plan Grand Total $43,253,294


Design Allowance (Pre-Design, Special Services 
[Survey, Testing, etc.], Final Design)


Page 1 of 1
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NORTH RAMP


DEMOLITION
Clear and Grub AC 3 $3,000.00 $9,000 Strip site and remove grasses, shrubs and trees
Remove Existing Asphalt Trail SF 8,592 $1.00 $8,592 Asphalt trail to picnic shelters
Remove Existing Concrete trails SF 0 $1.00 $0
Remove Existing Asphalt Pavement SF 60,345 $1.00 $60,345 Rotomill, stockpile and reuse as base course
Remove Existing Traffic Signs Allow 1 $1,500.00 $1,500 Store and reinstall at future locations
Remove Existing Shade Structure EA 4 $5,000.00 $20,000
Remove and relocate Information Kiosk Signage EA 2 $1,500.00 $3,000
Remove & Relocate Existing Light Poles EA 2 $3,500.00 $7,000


CATEGORY SUBTOTAL $109,437


EARTHWORK
Bulk Embankment CY 5,592 $2.00 $11,184
Excavation CY 5,592 $2.00 $11,184 Includes excavation and short haul distance
Hauling CY 1,617 $4.00 $6,468 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $12,000.00 $12,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 2,868 $3.00 $8,604 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 279,870 $0.05 $13,994 Assumes 120% of all paved and landscape areas


CATEGORY SUBTOTAL $63,434


ROADS AND PARKING
Asphalt TON 2,250 $60.00 $135,000 Includes new asphalt for regraded area; 6" depth
Striping ALLOW 1 $5,000.00 $5,000
Curb and gutter LF 3,700 $10.00 $37,000


CATEGORY SUBTOTAL $177,000


BOAT RAMPS


Concrete SF 16,000 $8.00 $128,000
Includes all launch lanes (2), plus extension for 
operations at 5417.  6-inch with stamped groove 
surface on ramp


Rip Rap Erosion Protection Allow 1 $16,000.00 $16,000 At Boat ramp
Docks Item 4 $1,200.00 $4,800 Assume reuse of docks. Salvage, store &relocate.


CATEGORY SUBTOTAL $148,800


ARCHITECTURE
New Shade Structures SF 640 $115.00 $73,600 4 shelters @ 160 SF each


CATEGORY SUBTOTAL $73,600


TRAILS
Concrete Trails SF 4,500 $4.00 $18,000 Assumes 8' wide path
Asphalt Trail SF 0 $2.50 $0 Assumes 8' wide path


CATEGORY SUBTOTAL $18,000


FURNISHINGS


Picnic Tables EA 0 $200.00 $0 Store and relocate picnic tables under relocated 
shelters


Benches Item 0 $100.00 $0 not affected
Water fountain Item 0 $4,000.00 $0 2 attached per restroom building - Not affected
Dumpsters Item 0 $795.00 $0 Store and reinstall at future locations
Trash Receptacles Item 0 $50.00 $0 Store and reinstall at future locations
Bollards Item 0 $160.00 $0 gate posts at launch ramps - store and relocate in 


existing location
Grills Item 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $0


UTILITIES


Water Line LF 400 $10.00 $4,000 1" diameter water distribution line.  Assumed length 
for relocated hydrants


Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,700.00 $0
Water Hydrants EA 0 $4,000.00 $0 Frost Free Hydrant Includes connection to local 


piping and trenching costs


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


Lift Station Item 0 $15,900.00 $0 not affected
Storm Water Inlets EA 0 $3,710.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,600.00 $0 Storm Water inlet for oil separation includes new 


piping and trenching
Storm Water Pipe LF 0 $35.00 $0 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $4,000


ELECTRICAL and TELECOMMUNICATIONS


Electric Distribution Line LF 200 $16.00 $3,200 Underground electric distribution in conduit. Allow for 
lighting and misc. electric.


Telephone Line EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers Item 0 $0.00 $0 75 KVA
Light poles Item 2 $1,000.00 $2,000


CATEGORY SUBTOTAL $5,200


LANDSCAPE
Seeding Dryland Grasses SF 154,880 $0.10 $15,488 Drilled seeding disturbed areas.
Straw Mulch SF 154,880 $0.05 $7,744 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 15 $375.00 $5,625 Allowance. 2.5 " Caliper
Evergreen Trees EA 4 $350.00 $1,400 Allowance. 8' Average Height
Shrubs EA 30 $25.00 $750 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $31,007


IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 50 $75.00 $3,750 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $5,750


GRAND TOTAL (Refer to Summary for Estimate Markups) $636,228


	 Recreation Facilities Modification Plan







A1-4	 January 2010


MASSEY DRAW


DEMOLITION
Clear and Grub AC 2 $3,000.00 $6,000 Strip site and remove grasses, shrubs and trees
Remove Existing Asphalt Trail SF 0 $1.00 $0 Asphalt trail to picnic shelters
Remove Existing Asphalt Pavement SF 26,098 $1.00 $26,098
Remove horse shoe boards and store EA 4 $208.00 $832
Remove volleyball court posts and store EA 2 $208.00 $416


CATEGORY SUBTOTAL $33,346


EARTHWORK
Bulk Embankment CY 2,230 $2.00 $4,460
Excavation CY 2,230 $2.00 $4,460 Includes excavation and short haul distances
Hauling CY 1,617 $4.00 $6,468 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 2,269 $3.00 $6,807 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 93,680 $0.05 $4,684 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $32,879


PARKING AREA
Asphalt TON 975 $60.00 $58,500 Includes new asphalt for regraded area; 6" depth
Wheel Stops Item 34 $20.00 $680


CATEGORY SUBTOTAL $59,180


TRAILS
Concrete Trails SF 0 $3.50 $0
Asphalt Trail SF 3,180 $2.00 $6,360 Assumes 6' wide path


CATEGORY SUBTOTAL $6,360


ARCHITECTURE
Restroom Building SF 250 $125.00 $31,250 Relocate storage tanks and building above 5444'


CATEGORY SUBTOTAL $31,250


FURNITURE
Picnic Tables Item 8 $200.00 $1,600 Remove, store and relocate tables
Benches Item 2 $100.00 $200 Remove, store and relocate 2 timber benches
Dumpsters Item 0 $750.00 $0 not affected
Trash Receptacles Item 3 $50.00 $150 Remove, store and relocate.
Grills Item 0 $75.00 $0 not affected
Regulatory Signs Item 0 $200.00 $0 not affected
Fencing LF 0 $15.00 $0 not affected


CATEGORY SUBTOTAL $1,950


RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Item 2 $2,500.00 $5,000


CATEGORY SUBTOTAL $15,000


LANDSCAPE
Seeding Dryland Grasses SF 122,572 $0.10 $12,257 Allowance - 9 acres day use area. Drilled seeding 
Straw Mulch SF 122,572 $0.05 $6,129 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 200 $375.00 $75,000 Allowance. 2.5 " Caliper
Evergreen Trees EA 100 $350.00 $35,000 Allowance. 8' Average Height
Shrubs EA 250 $25.00 $6,250 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $134,636


IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 550 $75.00 $41,250 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $43,250


GRAND TOTAL (Refer to Summary for Estimate Markups) $357,851


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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EAGLE COVE


DEMOLITION
Clear and Grub AC 4 $2,500.00 $10,000 Strip site and remove grasses and shrubs
Remove Existing Asphalt Trail SF 11,792 $1.00 $11,792 Park asphalt trail
Remove and relocate post and cable barrier LF 84 $10.00 $840
Remove and relocate dumpster EA 1 $100.00 $100


CATEGORY SUBTOTAL $22,732


EARTHWORK
Bulk Embankment CY 850 $2.00 $1,700
Excavation and Hauling CY 850 $2.00 $1,700 Includes excavation and short haul distance
Hauling CY 0 $4.00 $0 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 1,014 $3.00 $3,042 Assumes 6" depth removal at surfaced areas, stockpile, 


and spread all new landscape areas
Fine Grading SF 54,802 $0.05 $2,740 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $15,182


PARKING AREA AND TRAILS
Asphalt Trail SF 11,084 $2.00 $22,168 Assumes 6' wide path
Wheel Stops ITEM 29 $20.00 $580 Relocated 6"x8"x8' CCA timber
Gravel SF 21,100 $0.75 $15,825 Assume 8" depth base course = 40 SF/CY 


CATEGORY SUBTOTAL $38,573


ARCHITECTURE
Portable restroom ITEM 1 $750.00 $750 Relocation to new location


CATEGORY SUBTOTAL $750


FURNITURE
Dumpsters ITEM 0 $750.00 $0 Cost accounted for in demolition division
Trash Receptacles ITEM 1 $50.00 $50 Remove and relocate.
Regulatory Signs EA 2 $200.00 $400 Traffic signs, warning signs, direction signs etc
Fencing LF 84 $35.00 $2,940


CATEGORY SUBTOTAL $3,390


UTILITIES
Sanitary Sewer Lateral Line LF 1,800 $20.00 $36,000 4" diameter sewer lateral, northwest of the area


$36,000


LANDSCAPE
Seeding Dryland Grasses SF 33,700 $0.10 $3,370 Drilled seeding
Straw Mulch SF 33,700 $0.05 $1,685 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 150 $375.00 $56,250 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 8' Average Height
Shrubs EA 100 $25.00 $2,500 5 Gallon Shrubs


CATEGORY SUBTOTAL $81,305


IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 300 $75.00 $22,500 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $24,500


GRAND TOTAL (Refer to Summary for Estimate Markups) $222,432


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


	 Recreation Facilities Modification Plan
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DEER CREEK DAY USE & BALLOON LAUNCH AREA


DEMOLITION
Clear and Grub AC 17 $2,500.00 $42,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 17,720 $1.00 $17,720
Remove Existing Asphalt Pavement SF 34,732 $1.00 $34,732
Remove Gravel Balloon Staging Road SF 20,706 $0.20 $4,141
Remove & Store Deer Creek footbridge Allow 1 $5,200.00 $5,200
Remove Existing Traffic Signs Allow 1 $1,040.00 $1,040 Store and reinstall at future locations
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove and relocate Information Kiosk Signage EA 1 $1,000.00 $1,000
Remove and relocate wheel stops EA 54 $10.00 $540 Remove, store and relocate
Remove and relocate Balloon Garden, sign & 
retaining wall Allow 1 $31,200.00 $31,200 Remove and transplant to new Balloon Launch location


Remove and relocate Wind Sock EA 1 $520.00 $520
CATEGORY SUBTOTAL $143,593


EARTHWORK
Bulk Embankment CY 13,750 $2.00 $27,500
Excavation CY 13,750 $2.00 $27,500 Includes excavation and short haul distance
Hauling CY 0 $4.00 $0 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $6,000.00 $6,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 6,988 $3.00 $20,964 Assumes 6" depth removal at surfaced areas, stockpile, 


and spread all new landscape areas
Fine Grading SF 377,344 $0.05 $19,622 Assumes all paved and landscape areas + 20%


CATEGORY SUBTOTAL $101,586


ROADS AND PARKING
Asphalt TON 1,200 $60.00 $72,000
Striping Allow 1 $1,000.00 $1,000


CATEGORY SUBTOTAL $73,000


TRAILS
Asphalt Trail SF 0 $2.00 $0 Assumes 6' wide path
Concrete Trails SF 16,048 $4.00 $64,192 Assumes 8' wide path


CATEGORY SUBTOTAL $64,192


STRUCTURES
Restroom Building SF 650 $225.00 $146,250 new restroom - four fixtures total
Information kiosk EA 0 $1,500.00 $0 Cost to relocate accounted for in demolition division


CATEGORY SUBTOTAL $146,250


FURNISHINGS
Picnic Tables EA 8 $200.00 $1,600 Store and relocate picnic tables at future locations
Benches Item 1 $100.00 $100 Store and relocate
Water fountain Item 1 $520.00 $520 Provide replacement service at restroom
Dumpsters Item 1 $750.00 $750 Store and reinstall at future location
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 8 $75.00 $600 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $3,620


UTILITIES
Water Line LF 500 $10.00 $5,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 500 $20.00 $10,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants EA 2 $1,560.00 $3,120 Frost Free Hydrant Includes connection to local piping 


and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 2 $3,640.00 $7,280 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 1 $10,400.00 $10,400 Storm Water inlet for oil separation includes new piping 


and trenching
Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $55,560


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $16.00 $8,000 Underground electric distribution in conduit
Telephone Line EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers Item 0 $0.00 $0 75 KVA
Light poles Item 0 $0.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $8,000


LANDSCAPE
Seeding Dryland Grasses SF 669,500 $0.10 $69,628 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 669,500 $0.05 $34,814 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 100 $375.00 $37,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 Allowance. 8' Average Height
Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $162,042


IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 250 $78.00 $19,500 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $21,500


GRAND TOTAL (Refer to Summary for Estimate Markups) $779,343
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SWIM BEACH


DEMOLITION
Clear and Grub AC 25 $2,500.00 $62,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 21,096 $1.00 $21,096
Remove Existing Asphalt Pavement SF 221,640 $1.00 $221,640
Remove Existing Turf SF 50,000 $0.10 $5,000
Remove Existing Traffic Signs Allow 1 $2,000.00 $2,000 Store and reinstall at future locations
Remove and Relocate Information Kiosks EA 2 $1,000.00 $2,000
Demolish Existing Buildings Allow 3 $20,000.00 $60,000
Remove and relocate wheel stops EA 310 $20.00 $6,200 Remove, store and relocate
Remove and store Chain Mesh Fence LF 929 $5.00 $4,645
Remove and relocate post and rail fence LF 44 $20.00 $880


CATEGORY SUBTOTAL $385,961


EARTHWORK
Bulk Embankment CY 331,830 $2.00 $663,660
Excavation CY 331,830 $2.00 $663,660 Includes excavation and short haul distance
Hauling CY 285,658 $4.00 $1,142,632 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $12,000.00 $12,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 13,243 $3.00 $39,729 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 943,188 $0.05 $47,159 Assumes all paved and landscape areas + 20%


CATEGORY SUBTOTAL $2,568,840


ROADS AND PARKING
Asphalt TON 6,000 $60.00 $360,000
Striping Allow 2 $5,000.00 $10,000


CATEGORY SUBTOTAL $370,000


TRAILS
Concrete Trails SF 21,760 $4.00 $87,040 Assumes 8' wide path


CATEGORY SUBTOTAL $87,040


STRUCTURES
Shower/Restroom Building SF 1,600 $250.00 $400,000
Concession Building SF 650 $250.00 $162,500
First Aid Station SF 510 $250.00 $127,500
Information kiosk SF 2 $0.00 $0 Cost to relocate accounted for in demolition division
Concrete Plaza SF 15,000 $5.00 $75,000


CATEGORY SUBTOTAL $765,000


FURNISHINGS
Picnic Tables EA 12 $200.00 $2,400 Store and relocate picnic tables at future locations
Benches Item 7 $100.00 $700 Store and relocate benchesat future locations
Water fountain Item 0 $100.00 $0 Part of building cost
Dumpsters Item 4 $750.00 $3,000 Store and reinstall at future locations
Trash Receptacles Item 10 $50.00 $500 Store and reinstall at future locations
Bollards Item 6 $150.00 $900 store and relocate in existing location
Grills Item 8 $75.00 $600 Store and reinstall at future locations
Regulatory Signs Allow 12 $200.00 $2,400
Fencing - Chain Mesh LF 929 $10.00 $9,290
Fencing - Post and Rail LF 44 $0.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $19,790


RECREATIONAL FACILITIES
Beach Sand CY 19,240 $15.00 $288,600 Assumed 3' depth


CATEGORY SUBTOTAL $288,600


UTILITIES
Water Line LF 2,000 $10.00 $20,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 2,000 $20.00 $40,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 4 $3,000.00 $12,000 48" dia. Manhole
Water Hydrants EA 2 $1,500.00 $3,000 Frost Free Hydrant Includes connection to local 


piping and trenching costs
Lift Station Item 2 $0.00 $0 not affected
Storm Water Inlets EA 3 $3,500.00 $10,500 Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets EA 2 $10,000.00 $20,000 Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 1,000 $32.00 $32,000 Storm Water pipe - 12" diameter
Gas Main LF 2,000 $30.00 $60,000


CATEGORY SUBTOTAL $137,500


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 2,000 $16.00 $32,000 Underground electric distribution in conduit
Telephone EA 1 $2,800.00 $2,800 Underground telephone wire in conduit
Transformers EA 1 $10,000.00 $10,000 75 KVA
Light poles Item 0 $2,000.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $44,800


LANDSCAPE
Seeding Dryland Grasses SF 708,127 $0.10 $70,813 Allowance. Drilled seeding disturbed areas.
Seeding Irrigated Turf Grasses SF 65,000 $0.15 $9,750 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 708,127 $0.05 $35,406 Crimped over seeded areas
Hydro Mulch SF 330,000 $0.05 $16,500 Spray mulch over seeded areas
Deciduous Trees EA 300 $375.00 $112,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 100 $350.00 $35,000 Allowance. 8' Average Height
Shrubs EA 500 $25.00 $12,500 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $292,469


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 80,000 $1.00 $80,000 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 900 $75.00 $67,500 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $149,500


GRAND TOTAL (Refer to Summary for Estimate Markups) $5,109,500


Page 2 of 2
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JAMISON


DEMOLITION
Clear and Grub AC 16 $2,500.00 $40,000 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 16,576 $1.00 $16,576 See Overall Trails Cost Division at end of document
Remove Existing Asphalt Pavement SF 43,431 $1.00 $43,431
Remove Existing Traffic Signs Allow 1 $1,000.00 $1,000 Store and reinstall at future locations
Remove and relocate wheel stops EA 61 $10.00 $610 Remove, store and relocate
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000


CATEGORY SUBTOTAL $106,617


EARTHWORK
Bulk Embankment CY 1,000 $2.00 $2,000 Included in Swim Beach
Excavation CY 1,000 $2.00 $2,000 Includes excavation and short haul distance
Hauling CY 880 $4.00 $3,520 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $5,000.00 $5,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 7,962 $3.00 $23,886 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 483,987 $0.05 $24,199 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $60,605


ROADS AND PARKING
Asphalt TON 1,376 $60.00 $82,560 new parking area and roadway; 6" depth
Striping Allow 1 $1,000.00 $1,000


CATEGORY SUBTOTAL $83,560


TRAILS
Concrete Trails SF 12,528 $3.00 $37,584 Assumes 8' wide trail


CATEGORY SUBTOTAL $37,584


STRUCTURES
Restroom Building SF 1,100 $250.00 $275,000 new restroom - four fixtures total


CATEGORY SUBTOTAL $275,000


FURNISHINGS


Picnic Tables EA 4 $200.00 $800 Store and relocate picnic tables under relocated 
shelters


Benches Item 1 $100.00 $100 Store and relocate at future location
Water fountain Item 2 $0.00 $0 2 attached per restroom building, part of Restroom 


cost.
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 4 $75.00 $300 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $2,000


UTILITIES
Water Line LF 500 $10.00 $5,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 500 $20.00 $10,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 1 $3,500.00 $3,500
Water Hydrants EA 0 $1,500.00 $0 Frost Free Hydrant Includes connection to local piping


and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 Storm Water inlet for oil separation includes new 


piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 500 $30.00 $15,000


CATEGORY SUBTOTAL $18,500


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $16.00 $8,000 Underground electric distribution in conduit
Telephone EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,500.00 $0 75 KVA
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $8,000


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


LANDSCAPE
Seeding Dryland Grasses SF 440,157 $0.10 $44,016 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 440,157 $0.05 $22,008 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 500 $375.00 $187,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 200 $350.00 $70,000 Allowance. 8' Average Height
Shrubs EA 300 $25.00 $7,500 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $331,024


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller


Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 1,000 $75.00 $75,000 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $77,000


GRAND TOTAL (Refer to Summary for Estimate Markups) $999,890
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CATFISH FLATS - GROUP AREA 1 & 2


DEMOLITION
Clear and Grub AC 35 $2,500.00 $87,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 15,072 $1.00 $15,072
Remove Existing Asphalt Pavement SF 61,361 $1.00 $61,361
Remove and relocate wheel stops EA 79 $10.00 $790 Remove, store and relocate
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove Existing shelter structures, store, 
demolish walls EA 2 $10,000.00 $20,000


CATEGORY SUBTOTAL $189,723


EARTHWORK
Bulk Embankment CY 7,513 $2.00 $15,026
Excavation CY 7,513 $2.00 $15,026 Includes excavation and short haul distance
Hauling CY 1,000 $4.00 $4,000 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $10,000.00 $10,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 6,476 $3.00 $19,428 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 411,110 $0.05 $20,556 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $84,036


ROADS AND PARKING
Asphalt TON 2,032 $60.00 $121,920
Striping Allow 1 $1,000.00 $1,000
Curb and gutter LF 0 $8.00 $0


CATEGORY SUBTOTAL $122,920


TRAILS
Concrete Trails SF 21,264 $3.00 $63,792


CATEGORY SUBTOTAL $63,792


STRUCTURES
Restroom Building SF 1,100 $250.00 $275,000 new restroom - four fixtures total


Group Picnic Area 1 75 person capacity
Walls FF 135 $35.00 $4,725 135 LF,  56"h
Reinstall Group Shelters EA 1 $7,500.00 $7,500 Dimensions of canopies  approx:18'x21' ea.- 4 
Day Use Shelter Concrete Pad SF 0 $3.50 $0 Assume 1000 S.F. per Shelter
Gravel Pavement SF 3,450 $0.75 $2,588
Picnic Tables Item 10 $100.00 $1,000


p
shelters


Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 
CATEGORY SUBTOTAL $290,913


Group Picnic Area 2 75 person capacity
Walls FF 135 $35.00 $4,725 135 LF, 56" height
Group Shelters EA 1 $7,500.00 $7,500 Dimensions of canopies approx. 18'x21' - 2 canopies
Gravel Pavement SF 3,000 $0.75 $2,250
Picnic Tables Item 10 $100.00 $1,000


p
shelters


Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 
CATEGORY SUBTOTAL $15,575


FURNISHINGS


Picnic Tables EA 5 $200.00 $1,000 Store and relocate picnic tables under relocated 
shelters


Benches Item 1 $100.00 $100 Store and relocate at future location
Water fountain Item 2 $0.00 $0 2 attached per restroom building, part of Restroom 
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 9 $0.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $1,900


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


UTILITIES
Water Line LF 1,200 $8.00 $9,600 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 1,200 $20.00 $24,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1,500.00 $0 Frost Free Hydrant Includes connection to local 


piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 Storm Water inlet for oil separation includes new 


piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 1,200 $30.00 $36,000


CATEGORY SUBTOTAL $33,600


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 1,200 $16.00 $19,200 Underground electric distribution in conduit
Telephone LF 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 1 $2,500.00 $2,500 75 KVA
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $21,700


LANDSCAPE
Seeding Dryland Grasses SF 238,843 $0.10 $23,884 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 238,843 $0.05 $11,942 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 50 $375.00 $18,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $350.00 $8,750 Allowance. 8' Average Height
Shrubs EA 75 $25.00 $1,875 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $65,201


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 150 $75.00 $11,250 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $13,250


GRAND TOTAL (Refer to Summary for Estimate Markups) $902,609
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FOX RUN


DEMOLITION
Clear and Grub AC 5 $2,500.00 $12,500 Strip site and remove grasses and shrubs
Remove Gravel parking area SF 0 $0.25 $0
Remove Existing Concrete trails SF 2,664 $1.00 $2,664
Remove Existing shelter structures, store, 
demolish walls Allow 1 $10,000.00 $10,000
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400


CATEGORY SUBTOTAL $26,364


EARTHWORK
Bulk Embankment CY 500 $2.00 $1,000
Excavation CY 500 $2.00 $1,000 Includes excavation and short haul distance
Hauling CY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $5,000.00 $5,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 200 $3.00 $600 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 5,250 $0.05 $263 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $8,263


ROADS AND PARKING
Asphalt TON 0 $60.00 $0
Striping Allow 0 $1,000.00 $0


CATEGORY SUBTOTAL $0


TRAILS
Concrete Trails SF 1,200 $3.00 $3,600


CATEGORY SUBTOTAL $3,600


STRUCTURES
Portable Restrooms EA 1 $750.00 $750 Relocate to future location


Group Picnic Area 75 person capacity
Walls FF 135 $35.00 $4,725 135 LF,  56"h
Reinstall Group Shelters EA 1 $10,000.00 $10,000 Dimensions of canopies  approx:18'x21' ea.- canopies
Gravel Pavement SF 3,450 $0.75 $2,588
Picnic Tables Item 8 $100.00 $800 Store and relocate picnic tables under relocated 


shelters
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 


CATEGORY SUBTOTAL $18,963


FURNISHINGS
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 2 $50.00 $100 Store and reinstall at future locations
Regulatory Signs Allow 5 $200.00 $1,000 Remove and relocate to future location
Fencing LF 716 $10.00 $7,160 Remove and relocate to future location


CATEGORY SUBTOTAL $9,010


RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Item 2 $2,500.00 $5,000


CATEGORY SUBTOTAL $15,000


UTILITIES
Water Line LF 0 $8.00 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer latera
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1,500.00 $0 Frost Free Hydrant Includes connection to local 


piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 0 $3,500.00 $0 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 0 $10,000.00 $0 Storm Water inlet for oil separation includes new 


piping and trenching
Storm Water Pipe LF 0 $24.00 $0 Storm Water pipe - 12" diameter
Gas Main LF 2,100 $30.00 $63,000


CATEGORY SUBTOTAL $63,000


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $16.00 $0 Underground electric distribution in conduit
Telephone EA 0 $2,800.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,500.00 $0 75 KVA
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $0


LANDSCAPE
Seeding Dryland Grasses SF 5,000 $0.10 $500 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5,000 $0.05 $250 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $375.00 $7,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 5 $350.00 $1,750 Allowance. 8' Average Height
Shrubs EA 25 $25.00 $625 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $10,625


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller


Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 50 $75.00 $3,750 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $5,750


GRAND TOTAL (Refer to Summary for Estimate Markups) $160,574


	 Recreation Facilities Modification Plan
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KINGFISHER AREA


DEMOLITION
Clear and Grub AC 1 $2,500.00 $2,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 24,000 $1.00 $24,000 Existing 8' wide trail on north side of roadway
Remove Existing Traffic Signs Allow 1 $500.00 $500 Store and reinstall at future locations
Remove & Relocate Post and cable fencing LF 375 $10.00 $3,750
Remove and relocate wheel stops EA 28 $10.00 $280 Remove existing and relocate to future location


CATEGORY SUBTOTAL $31,030


EARTHWORK
Bulk Embankment CY 2,590 $2.00 $5,180
Excavation CY 2,590 $2.00 $5,180 Includes excavation and short haul distance
Hauling CY 5,185 $4.00 $20,740 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $2,500.00 $2,500 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 1,100 $3.00 $3,300 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 60,000 $0.05 $3,000 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $39,900


ROADS AND PARKING
Gravel SF 60,000 $0.75 $45,000


CATEGORY SUBTOTAL $45,000


FURNISHINGS
Portable Restrooms EA 1 $750.00 $750 Relocate to future location
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $1,550


LANDSCAPE
Seeding Dryland Grasses SF 157,000 $0.10 $15,700 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 157,000 $0.05 $7,850 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 10 $375.00 $3,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $350.00 $3,500 Allowance. 8' Average Height
Shrubs EA 25 $25.00 $625 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $31,425


IRRIGATION
Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller
Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 45 $75.00 $3,375 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $5,375


GRAND TOTAL (Refer to Summary for Estimate Markups) $154,280


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


Chatfield Reservoir 	



Compare: Insert�

text

"UNIT"



Compare: Delete�

text

"UNIT"



Compare: Insert�

text

"AC 1 $2,500.00$2,500 Strip site and remove grasses and shrubs"



Compare: Insert�

text

"SF 24,000 $1.00 $24,000 Existing 8' wide trail on north side of roadway"



Compare: Insert�

text

"Allow 1 $500.00 $500 Store and reinstall at future locations"



Compare: Insert�

text

"LF 375 $10.00 $3,750"



Compare: Delete�

text

"CATEGORY SUBTOTAL"



Compare: Delete�

text

"ACSFAllowLF"



Compare: Delete�

text

"124,0001375"



Compare: Delete�

text

"$2,500.00$1.00$500.00$10.00"



Compare: Delete�

text

"$2,500$24,000$500$3,750"



Compare: Delete�

text

"$31,030"



Compare: Delete�

text

"Strip site and remove grasses and shrubsExisting 8' wide trail on north side of roadwayStore and reinstall at future locations"



Compare: Insert�

text

"CATEGORY SUBTOTAL $31,030"



Compare: Insert�

text

"CY 2,590 $2.00 $5,180"



Compare: Delete�

text

"HaulingRock RemovalTopsoil - Strip , Stockpile and SpreadFine GradingCATEGORY SUBTOTAL"



Compare: Delete�

text

"CY"



Compare: Delete�

text

"CYAllow CY SF"



Compare: Delete�

text

"2,590"



Compare: Delete�

text

"5,1851 1,10060,000"



Compare: Delete�

text

"$2.00$4.00$2,500.00$3.00 $0.05"



Compare: Delete�

text

"$5,180$20,740$2,500$3,300$3,000 $39,900"



Compare: Insert�

text

"Hauling CY 5,185 $4.00 $20,740"



Compare: Insert�

text

"Rock RemovalAllow 1 $2,500.00$2,500"



Compare: Insert�

text

"Topsoil - Strip , Stockpile and Spread"



Compare: Insert�

text

"CY 1,100 $3.00 $3,300"



Compare: Insert�

text

"Fine GradingSF 60,000 $0.05 $3,000"



Compare: Insert�

text

"CATEGORY SUBTOTAL $39,900"



Compare: Replace�

text

[Old text]: "CATEGORY SUBTOTAL"
[New text]: "SF"
The following text attributes were changed: 
   font



Compare: Move�

table cell

This table cell was moved to page 78 of new document



Compare: Insert�

text

"CATEGORY SUBTOTAL"



Compare: Delete�

text

"DumpstersTrash ReceptaclesRegulatory SignsCATEGORY SUBTOTAL"



Compare: Delete�

text

"ItemItemAllow"



Compare: Delete�

text

"1"



Compare: Delete�

text

"10"



Compare: Delete�

text

"$750.00"



Compare: Delete�

text

"$50.00$200.00"



Compare: Delete�

text

"$750"



Compare: Delete�

text

"$50$0 $1,550"



Compare: Insert�

text

"Dumpsters Item 1 $750.00 $750"



Compare: Insert�

text

"Trash ReceptaclesItem 1 $50.00 $50"



Compare: Insert�

text

"Regulatory SignsAllow 0 $200.00 $0"



Compare: Insert�

text

"CATEGORY SUBTOTAL $1,550"



Compare: Delete�

text

"Straw MulchHydro MulchDeciduous TreesEvergreen TreesShrubs CATEGORY SUBTOTAL"



Compare: Delete�

text

"SFSF"



Compare: Delete�

text

"EAEAEA"



Compare: Delete�

text

"157,0000101025"



Compare: Delete�

text

"$0.05$0.05$375.00$350.00$25.00"



Compare: Delete�

text

"$7,850$0$3,750$3,500$625 $31,425"



Compare: Insert�

text

"Straw MulchSF 157,000 $0.05 $7,850"



Compare: Insert�

text

"Hydro MulchSF 0 $0.05 $0"



Compare: Insert�

text

"Deciduous TreesEA 10 $375.00 $3,750"



Compare: Insert�

text

"Evergreen TreesEA 10 $350.00 $3,500"



Compare: Insert�

text

"Shrubs EA 25 $25.00 $625"



Compare: Insert�

text

"CATEGORY SUBTOTAL $31,425"



Compare: Delete�

text

"Spray IrrigationBubbler IrrigationCATEGORY SUBTOTAL"



Compare: Delete�

text

"SFPer Plant"



Compare: Replace�

text

[Old text]: "045"
[New text]: "$2,000.00$2,000"



Compare: Delete�

text

"$2,000.00$1.00$75.00"



Compare: Delete�

text

"$2,000$0$3,375 $5,375"



Compare: Insert�

text

"Spray IrrigationSF 0 $1.00 $0"



Compare: Insert�

text

"IrrigationPer Plant45 $75.00 $3,375 Bubbler"



Compare: Insert�

text

"CATEGORY SUBTOTAL $5,375"







January 2010	 A1-17


GRAVEL POND AREA 


DEMOLITION
Clear and Grub AC 8 $2,500.00 $20,000 Strip site and remove grasses and shrubs
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations
Remove and relocate wheel stops EA 38 $10.00 $380 Remove, store and relocate
Remove & Relocate Post and cable fencing LF 596 $10.00 $5,960


CATEGORY SUBTOTAL $26,540


EARTHWORK
Bulk Embankment CY 200 $2.00 $400
Excavation CY 200 $2.00 $400 Includes excavation and short haul distance
Hauling CY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 300 $3.00 $900 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 52,500 $0.05 $2,625 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $5,725


ROADS AND PARKING
Gravel SF 40,500 $0.75 $30,375 Includes new asphalt for regraded area
Bridge EA 0 $0.00 $0 Included in Sear Brown Cost Estimate


CATEGORY SUBTOTAL $30,375


STRUCTURES
Portable Restrooms EA 0 $750.00 $0 Relocate to future location


CATEGORY SUBTOTAL $0


TRAILS
Concrete Trails SF 16,000 $3.00 $48,000 8' wide trail


CATEGORY SUBTOTAL $48,000


FURNISHINGS
Picnic Tables EA 4 $100.00 $400 shelters
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Grills Item 0 $75.00 $0 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $1,200


UTILITIES
Water Line LF 2,600 $10.00 $26,000 1" diameter water distribution line


$26,000


LANDSCAPE
Seeding Dryland Grasses SF 12,000 $0.10 $1,200 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 12,000 $0.05 $600 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $375.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $350.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $25.00 $0 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $1,800


IRRIGATION
Point of Connection EA 0 $2,000.00 $0 Connection to water main, vacuum breaker, controller


Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $75.00 $0 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $0


GRAND TOTAL (Refer to Summary for Estimate Markups) $113,640


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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PLATTE RIVER


DEMOLITION
Clear and Grub AC 1 $2,500.00 $2,500 Strip site and remove grasses and shrubs
Remove Existing Concrete Trails SF 2,120 $1.00 $2,120
Remove Existing Asphalt Pavement SF 18,622 $1.00 $18,622


CATEGORY SUBTOTAL $23,242


EARTHWORK
Bulk Embankment CY 150 $2.00 $300
Excavation CY 150 $2.00 $300 Includes excavation and short haul distance
Hauling CY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 1,000 $3.00 $3,000 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 28,160 $0.05 $1,408 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $6,408


TRAILS
Concrete Trails SF 2,120 $3.00 $6,360


CATEGORY SUBTOTAL $6,360


LANDSCAPE
Seeding Dryland Grasses SF 15,525 $0.10 $1,553 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 15,252 $0.05 $763 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $375.00 $7,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $350.00 $3,500 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $14,565


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 80 $75.00 $6,000 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $8,000


GRAND TOTAL (Refer to Summary for Estimate Markups) $58,575


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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ROXBOROUGH COVE


DEMOLITION
Clear and Grub AC 6 $2,500.00 $15,000 Strip site and remove grasses and shrubs
Remove Existing Vault Restroom Allow 1 $2,500.00 $2,500
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations


CATEGORY SUBTOTAL $17,700


EARTHWORK
Bulk Embankment CY 500 $2.00 $1,000 (Fill = 500 CY, Cut = 500 CY)
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Excavation CY 500 $3.00 $1,500 Includes excavation and 1 mile haul to construction 


site
Topsoil - Strip , Stockpile and Spread CY 1,000 $4.00 $4,000 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 50,000 $0.05 $2,500 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $10,000


PARKING AREA
Gravel SF 0 $0.75 $0 not affected


CATEGORY SUBTOTAL $0


ARCHITECTURE
Vault Restroom Building SF 250 $125.00 $31,250 Relocated


CATEGORY SUBTOTAL $31,250


FURNISHINGS


Picnic Tables EA 5 $100.00 $500 Store and relocate picnic tables under relocated 
shelters


Trash Receptacles Item 3 $50.00 $150 Store and reinstall at future locations
Grills Item 5 $75.00 $375 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $1,025


RECREATIONAL FACILITIES
Beach Sand CY 7,333 $15.00 $109,995 Assumed depth of 3'


CATEGORY SUBTOTAL $109,995


LANDSCAPE
Seeding Dryland Grasses SF 129,026 $0.10 $12,903 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 129,026 $0.05 $6,451 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $375.00 $9,375 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $350.00 $5,250 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $35,229


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $75.00 $6,750 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $8,750


GRAND TOTAL (Refer to Summary for Estimate Markups) $213,949


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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MARINA POINT


DEMOLITION
Clear and Grub AC 16 $2,500.00 $40,000 Strip site and remove grasses and shrubs
Remove Existing shelter structures, store Allow 2 $20,000.00 $40,000 6 canopies
Remove Existing Concrete Plaza at group area SF 5,088 $1.00 $5,088
Remove Existing Concrete trails SF 31,864 $1.00 $31,864 Includes Riverside South Ramp trails
Remove Existing Asphalt Pavement SF 152,383 $1.00 $152,383
Remove Existing Regulatory Signs Allow 1 $200.00 $200
Remove and relocate wheel stops EA 200 $10.00 $2,000 Remove, store and relocate
Remove & relocate timber fencing LF 138 $10.00 $1,380
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove & Relocate Existing Light Poles EA 3 $3,000.00 $9,000
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400


CATEGORY SUBTOTAL $288,115


EARTHWORK
Bulk Embankment CY 1,000 $2.00 $2,000 Earthwork numbers included in South Ramp
Excavation CY 1,000 $2.00 $2,000 Embankment numbers included in South Ramp
Hauling CY 1,000 $4.00 $4,000 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 8,128 $3.00 $24,384 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 440,000 $0.05 $22,000 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $55,384


ROADS AND PARKING
Asphalt TON 5,353 $60.00 $321,180 Includes new asphalt for regraded area
Striping Allow 1 $7,500.00 $7,500


CATEGORY SUBTOTAL $328,680


TRAILS
Concrete Trails SF 28,320 $3.00 $84,960 Assumes 8' wide path


CATEGORY SUBTOTAL $84,960


STRUCTURES


Group Picnic - Marina Point 125 person capacity
Walls FF 630 $35.00 $22,050 135 LF,  56"h
Reinstall Group Shelters Allow 1 $20,000.00 $20,000 Dimensions of canopies  approx:18'x21' ea.- 6 
Day Use Shelter Concrete Pad SF 1,000 $3.50 $3,500 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5,088 $3.00 $15,264
Picnic Tables Item 10 $100.00 $1,000 Store and relocate picnic tables under relocated 


shelters
Electric hookups Allow 1 $500.00 $500 Provision of conduit and outlets, not connection to 


power
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 


CATEGORY SUBTOTAL $62,414


ADA Fishing Pier Allow 1 $5,000.00 $5,000 Remove and relocate to future location
Portable Restrooms EA 1 $750.00 $750 Relocate to future location
Restroom Building SF 1,100 $250.00 $275,000


CATEGORY SUBTOTAL $280,750


FURNISHINGS
Picnic Tables EA 0 $100.00 $0 Qty allowed for in group structure
Benches Item 1 $100.00 $100 Store and reinstall at future locations
Water fountain Item 2 $0.00 $0 2 attached per restroom building - in restroom cost
Dumpsters Item 2 $750.00 $1,500 Store and reinstall at future locations
Trash Receptacles Item 1 $50.00 $50 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $1,650


RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


Horse Shoe Pits Item 2 $2,500.00 $5,000
CATEGORY SUBTOTAL $15,000


UTILITIES
Water Line LF 0 $10.00 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $20.00 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,500.00 $0
Water Hydrants EA 0 $1,500.00 $0 Frost Free Hydrant Includes connection to local 


piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 1 $3,500.00 $3,500 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 1 $10,000.00 $10,000 Storm Water inlet for oil separation includes new 


piping and trenching
Storm Water Pipe LF 500 $24.00 $12,000 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $25,500


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $16.00 $0 Underground electric distribution in conduit
Telephone LF 250 $16.00 $4,000 Underground telephone wire in conduit
Transformers EA 0 $2,800.00 $0 75 KVA
Outlet Waterproofing EA 2 $1,000.00 $2,000 in picnic shleters
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $6,000


LANDSCAPE
Seeding Dryland Grasses SF 440,620 $0.10 $44,062 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 440,620 $0.05 $22,031 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 100 $375.00 $37,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 50 $350.00 $17,500 Allowance. 8' Average Height
Shrubs EA 100 $25.00 $2,500 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $123,593


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller


Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 250 $75.00 $18,750 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $20,750


GRAND TOTAL (Refer to Summary for Estimate Markups) $1,292,796


	 Recreation Facilities Modification Plan
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SOUTH RAMP including RIVERSIDE MARINA


DEMOLITION
Clear and Grub AC 15 $2,500.00 $37,500 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 0 $1.00 $0 Cost accounted for in Marina Point costs.
Remove Existing Asphalt Pavement SF 168,610 $1.00 $168,610
Remove Existing Traffic Signs Allow 1 $1,000.00 $1,000 Store and reinstall at future locations
Demolish Existing Buildings Allow 1 $15,000.00 $15,000
Remove & Relocate Existing Shade Structure EA 3 $10,000.00 $30,000
Remove and relocate wheel stops EA 124 $10.00 $1,240 Remove, store and relocate
Remove and relocate Information Kiosk Signage EA 1 $1,000.00 $1,000
Remove & Relocate Existing Light Poles EA 1 $3,000.00 $3,000
Remove horse show boards and store EA 4 $200.00 $800
Remove volleyball court posts and store EA 2 $200.00 $400


CATEGORY SUBTOTAL $258,550


EARTHWORK


Marina excavation allow 1 $550,000.00 $550,000
Allows for excavating reservoir floor to operate at 
5717, relocation of marina docks and shoring during 
construction and relocating at present location after 
construction.


Bulk Embankment CY 143,818 $2.00 $287,636
Excavation CY 287,636 $2.00 $575,272 Includes excavation and short haul distance
Hauling CY 224,372 $4.00 $897,488 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $25,000.00 $25,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 8,128 $3.00 $24,384 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 500,000 $0.05 $25,000 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $2,384,780


ROADS AND PARKING
Asphalt TON 6,562 $60.00 $393,720 Includes new asphalt for regraded area
Striping Allow 1 $7,500.00 $7,500


CATEGORY SUBTOTAL $401,220


BOAT RAMPS & MARINA
Concrete SF 5,000 $8.00 $40,000 Includes all launch lanes (2)
Rip Rap Erosion SY 10,000 $50.00 $500,000 Boat Ramp and breakwaters up to 5432'
Upgrade of marina cables and winches Allow 1 $310,000.00 $310,000 See Aramark memo for cost breakdown


CATEGORY SUBTOTAL $850,000


TRAILS
Concrete Trails SF 16,000 $3.00 $48,000 Assumes 8' wide path


CATEGORY SUBTOTAL $48,000


STRUCTURES


Group Picnic - Riverside 125 person capacity
Walls FF 630 $35.00 $22,050 135 LF,  56"h
Reinstall Group Shelters Allow 1 $10,000.00 $10,000 Dimensions of canopies  approx:18'x21' ea.- 6 


canopies
Day Use Shelter Concrete Pad SF 1,000 $3.50 $3,500 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5,088 $3.00 $15,264
Picnic Tables Item 10 $100.00 $1,000 Store and relocate picnic tables under relocated 


shelters
Electric hookups Allow 1 $500.00 $500 Provision of conduit and outlets, not connection to 


power
Grills Item 1 $100.00 $100 Group grill - remove, store and reinstall at future 


CATEGORY SUBTOTAL $52,414


Restroom and Shower Building SF 1,600 $250.00 $400,000 Replace restroom and shower building 
Day Use Shelter EA 3 $0.00 $0 Cost to relocate accounted for in demolition division
Information kiosk EA 1 $0.00 $0 Cost to relocate accounted for in demolition division


CATEGORY SUBTOTAL $400,000


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST
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TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


FURNISHINGS


Picnic Tables EA 3 $200.00 $600 Store and relocate picnic tables under relocated 
shelters


Benches Item 4 $100.00 $400 Store and relocate at future location
Water fountain Item 1 $0.00 $0 Attached per restroom building - in restroom cost
Dumpsters Item 4 $750.00 $3,000 Store and reinstall at future locations
Trash Receptacles Item 4 $50.00 $200 Store and reinstall at future locations
Bollards Item 4 $150.00 $600 gate posts at launch ramps - store and relocate in 


existing location
Grills Item 3 $75.00 $225 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $5,025


RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $10,000.00 $10,000 Includes court edge, new sand, reinstalled posts.
Horse Shoe Pits Item 2 $2,500.00 $5,000


CATEGORY SUBTOTAL $15,000


UTILITIES
Water Line LF 1,000 $10.00 $10,000 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 3,300 $20.00 $66,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 4 $3,500.00 $14,000
Water Hydrants EA 3 $1,500.00 $4,500 Frost Free Hydrant Includes connection to local 


piping and trenching costs
Lift Station Item 0 $0.00 $0 not affected
Storm Water Inlets EA 2 $3,500.00 $7,000 Storm Water inlet includes new piping and trenching
Storm Water Oil Separator Inlets EA 2 $10,000.00 $20,000 Storm Water inlet for oil separation includes new 


piping and trenching
Storm Water Pipe LF 1,000 $32.00 $32,000 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $153,500


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 1,800 $16.00 $28,800 Underground electric distribution in conduit
Telephone LF 1 $2,800.00 $2,800 Underground telephone wire in conduit
Transformers EA 1 $2,500.00 $2,500 75 KVA
Outlet Waterproofing EA 2 $1,000.00 $2,000 in picnic shleters
Light poles Item 0 $3,000.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $36,100


LANDSCAPE
Seeding Dryland Grasses SF 430,620 $0.10 $43,062 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 430,620 $0.05 $21,531 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 75 $375.00 $28,125 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $350.00 $8,750 Allowance. 8' Average Height
Shrubs EA 100 $25.00 $2,500 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $103,968


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, controller


Spray Irrigation SF 5,000 $1.00 $5,000 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 200 $75.00 $15,000 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $22,000


GRAND TOTAL (Refer to Summary for Estimate Markups) $4,730,557
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PLUM CREEK PICNIC AREA


DEMOLITION
Clear and Grub AC 13 $2,500.00 $32,500 Strip site and remove grasses and shrubs
Remove Gravel parking area SF 31,000 $0.15 $4,650
Remove Existing Concrete trails SF 18,000 $1.00 $18,000
Demolish & Remove Existing Restroom Allow 1 $5,000.00 $5,000
Remove Existing Regulatory Signs Allow 1 $200.00 $200 Remove, store and reinstall at future locations
Remove & Relocate Post and cable fencing LF 697 $10.00 $6,970
Remove volleyball court posts and store EA 2 $200.00 $400


CATEGORY SUBTOTAL $67,720


EARTHWORK
Bulk Embankment CY 500 $2.00 $1,000
Excavation CY 500 $2.00 $1,000 Includes excavation and short haul distance
Hauling CY 100 $4.00 $400 Excavation and hauling for material above 5444'
Rock Removal Allow 1 $1,000.00 $1,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 185 $4.00 $740 Assumes 6" depth removal at surfaced areas, 


stockpile, and spread all new landscape areas
Fine Grading SF 10,000 $0.05 $500 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $4,640


ROADS AND PARKING
Gravel Parking SF 31,000 $0.80 $24,800
Gravel entry road SF 14,400 $0.80 $11,520


CATEGORY SUBTOTAL $36,320


TRAILS
Concrete Trails SF 15,600 $3.00 $46,800


CATEGORY SUBTOTAL $46,800


STRUCTURES
Vault Restroom SF 485 $125.00 $60,625


CATEGORY SUBTOTAL $60,625


FURNISHINGS
Picnic Tables EA 11 $200.00 $2,200


p
shelters


Benches Item 1 $100.00 $100 Store and relocate at future location
Dumpsters Item 1 $750.00 $750 Store and reinstall at future locations
Grills Item 5 $75.00 $375 Store and reinstall at future locations
Regulatory Signs Allow 0 $200.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $3,425


UTILITIES
Sanitary Sewer Lateral Line LF 5,500 $20.00 $110,000 4" diameter sewer lateral
Sanitary Sewer Manhole EA 6 $3,500.00 $21,000


CATEGORY SUBTOTAL $131,000


RECREATIONAL FACILITIES
Beach Volleyball Court Item 1 $5,000.00 $5,000 Includes new sand, reinstalled posts.


CATEGORY SUBTOTAL $5,000


LANDSCAPE
Seeding Dryland Grasses SF 5,250 $0.10 $525 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5,250 $0.05 $263 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $375.00 $9,375 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $350.00 $5,250 Allowance. 8' Average Height
Shrubs EA 50 $25.00 $1,250 Allowance. 5 Gallon Shrubs


CATEGORY SUBTOTAL $16,663


IRRIGATION


Point of Connection EA 1 $2,000.00 $2,000 Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.00 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 90 $75.00 $6,750 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $8,750


GRAND TOTAL (Refer to Summary for Estimate Markups) $249,943


TOTAL COST NOTESITEM UNIT UNIT QTY
UNIT
COST


Chatfield Reservoir 	
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CHATFIELD STATE PARK REALLOCATION STUDY
CONCEPT PLAN COST ESTIMATE
Colorado State Parks
Project Cost Estimate for Design and Construction


Item and Description Quantity Unit Unit Cost Total


1 – Remove Structure - Deer Creek Box Culverts including
embankment, headwalls, and guardrails


1 EA $25,000.00 $25,000


2 – Remove Pipe – Existing Drainage Culverts (5 assumed) 1 LS $5,000.00 $5,000
3 – Remove Asphalt Mat from existing roadway 48,300 SY $4.50 $217,350
4 – Remove Existing Bridges at Platte River and southeast
corner of existing reservoir


2 EA $15,000.00 $30,000


5 – Obliterate Old Roadway (Assumes approx.14,000 LF @
24” depth)


37,600 CY $7.00 $263,200


6 - Unclassified Excavation (complete in place) 60,000 CY $7.50 $450,000
7 - Rock Fill for soft area stabilization (12" depth over 20% of
roadway length)


10,000 CY $17.00 $170,000


8 - Topsoil Removal and Replacement 12,341 CY $6.00 $74,046
9 - Seeding (native) (assumes 20' on both sides of new
roadway and restoration of approx. 11,500 LF of existing
roadway)


25 AC $900.00 $22,500


10 - Mulching (weed free hay) 25 AC $600.00 $15,000
11 - Aggregate Base Course (CL 6) (12" depth) 16,709 CY $18.00 $300,762
12 - Hot Bituminous Pavement (6" depth) 16,930 TN $60.00 $1,015,800
13 - Riprap (assumes 15' coverage at each drainage structure) 230 CY $48.00 $11,040
14 - 24 Inch Diameter RCP 595 LF $60.00 $35,700
15 - 36 Inch Diameter RCP 70 LF $72.00 $5,040
16 - 48 Inch Diameter RCP 85 LF $125.00 $10,625
17 - 24 Inch Reinforced Concrete End Section 17 EA $600.00 $10,200
18 - 36 Inch Reinforced Concrete End Section 2 EA $850.00 $1,700
19 - 48 Inch Reinforced Concrete End Section 5 EA $1,000.00 $5,000
20 - Double 10' x 6' Concrete Box Culvert (complete in place) 4 EA $80,000.00 $320,000
21 – 42’ x 72.5’ Bridge at Deer Creek Crossing 1 LS $168,000.00 $168,000
22 - 42’ x 200’ Bridge at Platte River Crossing 1 LS $504,000.00 $504,000
23 - Delineators 100 EA $20.00 $2,000
24 - Miscellaneous Signage 1 LS $10,000.00 $10,000
25 - Erosion Control 1 LS $50,000.00 $50,000
26 - Environmental Mitigation (wetland/habitat restoration) 1 LS $30,000.00 $30,000
27 - Pavement Marking Paint 500 GAL $38.00 $19,000
28 - AECOM Water Dike Earthwork Cost (See memo) 1 EA $2,800,000.00 $2,800,000
Subtotal $6,570,963


Note: Existing quantities reduced 30% to account for new dike roadway. Unit costs have been adjusted.


January 2, 2009


	 Recreation Facilities Modification Plan
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Appendix 2. Road Alignment Study


Chatfield Reservoir Roadway Analysis 


Sear-Brown was retained by The Colorado Water Conservation Board to work with EDAW 
on the Recreational Mitigation Study and more specifically to analyze the cost impacts of re-
aligning the main circulation roadway within Chatfield Park.  The study consisted of several 
meetings, discussions and on-site visits with the design team to determine a feasible route 
and extent of needed improvements.  The product for this study was intended to be a 
conceptual level design for the roadway re-alignment along with an opinion of probable 
construction cost.  The remainder of this study will outline the criteria utilized, 
investigations made, route selection results, conceptual level design documents, and opinion 
of probable construction cost. 


Criteria
1. The re-alignment study is based on raising the current normal water level in the reservoir 


approximately 12 feet to an elevation of approximately 5444 per the base map drawings 
created by EDAW.  All design information is based on the topography depicted in 
EDAW base maps. 


2. State Parks desires to have a 2 foot freeboard above the normal water level that will keep 
the roadway operational which results in a minimum roadway elevation of 5446. 


3. Roadway sections are to be similar to the current Chatfield Park conditions with the 
addition of a 4 foot wide paved shoulder for bicycle use per the request of State Parks. 


4. Geometric design criteria is based on design guidelines contained in “A Policy on 
Geometric Design of Highways and Streets by American Association of State Highway 
and Transportation Officials (AASHTO). 
a) The roadway is assumed to be classified as a special purpose road – recreational road. 
b) A roadway section consisting of two 11 foot wide paved lanes, 4 foot wide paved 


shoulders and a 10 foot wide vegetated clear zone on each side has been utilized. 
c) The re-aligned roadway functions as a primary access roadway to the park facilities 


and a 40 mph design speed is appropriate.  Portions of the existing roadway are posted 
at 35 mph currently. 


d) For conceptual design purposes it is assumed that horizontal curves will be 
superelevated to a maximum rate of 0.06 which established a minimum horizontal 
radius for conceptual design purposes of approximately 521 feet. 


5. There will be two bridge structures over the length of the re-aligned roadway.  One at 
Deer Creek and the other at the Platte River.  Each structure is sized to accommodate the 
roadway section plus guardrails and an 8 foot wide pedestrian/bike trail for a total 
structure width of approximately 42 feet wide. 


6. Drainage structures have been located and sized based on a site review of existing 
upstream culverts along highway 121 (Wadsworth/Canyon Road) and a review of the 
existing topography along the proposed roadway alignment. 


7. The unit costs for the opinion of probable construction cost were obtained by comparing 
recent bids of current roadway construction projects located in the Front Range.  The 
costs were from publicly bid projects and are adjusted based on engineer’s judgment 
where appropriate to be consistent with the level of work expected for this project. 


Investigations
On December 19, 2003, a site visit was held with EDAW, CWCB, Sear-Brown, and CTL 
Thompson to make a visual observation of the existing soil conditions along the proposed 
alignment.  Mr. Frank Holliday, CTL Thompson, was selected to perform this review and 
provide his conceptual level recommendations based on his knowledge of and experience 
with the soils in this part of the Denver area.  Mr. Holliday made a visual reconnaissance of 
the types of soils present along the proposed roadway alignment to attempt to identify areas 
of potential concern that may impact the feasibility or cost of constructing a roadway along 
the alignment.  Mr. Holliday’s observations generally indicate that the soils northerly of the 
Deer Creek crossing appear to be clay over claystone bedrock which are expansive type 
soils.  For the roadway southerly of Deer Creek appear to be a variable thickness of clays 
overlying alluvial sands and gravels mixed with some cobbles and probably boulders.  Mr. 
Holliday provided some possible methods to deal with potential construction issues but did 
not observe any geologic or geotechnical conditions that would preclude building the 
roadway in the proposed alignment on the conceptual plan.  For the complete text of CTL 
Thompson’s observations, refer to the letter dated January 6, 2004 from CTL Thompson to 
Sear-Brown. 


Route Selection
In the original concept plan there were two possible roadway alignments that were reviewed 
by the design team.  Both alignments were identical along the west side of the existing 
reservoir to the point where the current roadway turns easterly around the southern side of 
the reservoir towards the Platte River crossing.  At this point one option was to use this 
existing alignment and significantly raise the roadway above the new water elevation and 
effectively creating a causeway across the south end of the reservoir including a new bridge 
crossing of the Platte River.  The second option was to construct a new roadway around the 
south end of the what would be the new reservoir water levels and make a new crossing of 
the Platte River.  Both of these alignments were reviewed with State Parks and the design 
team and it was decided by State parks that for operational concerns it would be preferable 
to construct a new roadway around the south end of the expanded reservoir rather than to 
build a causeway across it.  To that end, a conceptual level design and cost estimate was 
completed for only the option of extending a new roadway around the south end of the 
expanded lake.  The selected route would be a new roadway approximately 4.1 miles in 
length including two new bridges. 
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not observe any geologic or geotechnical conditions that would preclude building the 
roadway in the proposed alignment on the conceptual plan.  For the complete text of CTL 
Thompson’s observations, refer to the letter dated January 6, 2004 from CTL Thompson to 
Sear-Brown. 


Route Selection
In the original concept plan there were two possible roadway alignments that were reviewed 
by the design team.  Both alignments were identical along the west side of the existing 
reservoir to the point where the current roadway turns easterly around the southern side of 
the reservoir towards the Platte River crossing.  At this point one option was to use this 
existing alignment and significantly raise the roadway above the new water elevation and 
effectively creating a causeway across the south end of the reservoir including a new bridge 
crossing of the Platte River.  The second option was to construct a new roadway around the 
south end of the what would be the new reservoir water levels and make a new crossing of 
the Platte River.  Both of these alignments were reviewed with State Parks and the design 
team and it was decided by State parks that for operational concerns it would be preferable 
to construct a new roadway around the south end of the expanded reservoir rather than to 
build a causeway across it.  To that end, a conceptual level design and cost estimate was 
completed for only the option of extending a new roadway around the south end of the 
expanded lake.  The selected route would be a new roadway approximately 4.1 miles in 
length including two new bridges. 


Chatfield Reservoir Roadway Analysis 


Sear-Brown was retained by The Colorado Water Conservation Board to work with EDAW 
on the Recreational Mitigation Study and more specifically to analyze the cost impacts of re-
aligning the main circulation roadway within Chatfield Park.  The study consisted of several 
meetings, discussions and on-site visits with the design team to determine a feasible route 
and extent of needed improvements.  The product for this study was intended to be a 
conceptual level design for the roadway re-alignment along with an opinion of probable 
construction cost.  The remainder of this study will outline the criteria utilized, 
investigations made, route selection results, conceptual level design documents, and opinion 
of probable construction cost. 


Criteria
1. The re-alignment study is based on raising the current normal water level in the reservoir 


approximately 12 feet to an elevation of approximately 5444 per the base map drawings 
created by EDAW.  All design information is based on the topography depicted in 
EDAW base maps. 


2. State Parks desires to have a 2 foot freeboard above the normal water level that will keep 
the roadway operational which results in a minimum roadway elevation of 5446. 


3. Roadway sections are to be similar to the current Chatfield Park conditions with the 
addition of a 4 foot wide paved shoulder for bicycle use per the request of State Parks. 


4. Geometric design criteria is based on design guidelines contained in “A Policy on 
Geometric Design of Highways and Streets by American Association of State Highway 
and Transportation Officials (AASHTO). 
a) The roadway is assumed to be classified as a special purpose road – recreational road. 
b) A roadway section consisting of two 11 foot wide paved lanes, 4 foot wide paved 


shoulders and a 10 foot wide vegetated clear zone on each side has been utilized. 
c) The re-aligned roadway functions as a primary access roadway to the park facilities 


and a 40 mph design speed is appropriate.  Portions of the existing roadway are posted 
at 35 mph currently. 


d) For conceptual design purposes it is assumed that horizontal curves will be 
superelevated to a maximum rate of 0.06 which established a minimum horizontal 
radius for conceptual design purposes of approximately 521 feet. 


5. There will be two bridge structures over the length of the re-aligned roadway.  One at 
Deer Creek and the other at the Platte River.  Each structure is sized to accommodate the 
roadway section plus guardrails and an 8 foot wide pedestrian/bike trail for a total 
structure width of approximately 42 feet wide. 


6. Drainage structures have been located and sized based on a site review of existing 
upstream culverts along highway 121 (Wadsworth/Canyon Road) and a review of the 
existing topography along the proposed roadway alignment. 


7. The unit costs for the opinion of probable construction cost were obtained by comparing 
recent bids of current roadway construction projects located in the Front Range.  The 
costs were from publicly bid projects and are adjusted based on engineer’s judgment 
where appropriate to be consistent with the level of work expected for this project. 


Investigations
On December 19, 2003, a site visit was held with EDAW, CWCB, Sear-Brown, and CTL 
Thompson to make a visual observation of the existing soil conditions along the proposed 
alignment.  Mr. Frank Holliday, CTL Thompson, was selected to perform this review and 
provide his conceptual level recommendations based on his knowledge of and experience 
with the soils in this part of the Denver area.  Mr. Holliday made a visual reconnaissance of 
the types of soils present along the proposed roadway alignment to attempt to identify areas 
of potential concern that may impact the feasibility or cost of constructing a roadway along 
the alignment.  Mr. Holliday’s observations generally indicate that the soils northerly of the 
Deer Creek crossing appear to be clay over claystone bedrock which are expansive type 
soils.  For the roadway southerly of Deer Creek appear to be a variable thickness of clays 
overlying alluvial sands and gravels mixed with some cobbles and probably boulders.  Mr. 
Holliday provided some possible methods to deal with potential construction issues but did 
not observe any geologic or geotechnical conditions that would preclude building the 
roadway in the proposed alignment on the conceptual plan.  For the complete text of CTL 
Thompson’s observations, refer to the letter dated January 6, 2004 from CTL Thompson to 
Sear-Brown. 


Route Selection
In the original concept plan there were two possible roadway alignments that were reviewed 
by the design team.  Both alignments were identical along the west side of the existing 
reservoir to the point where the current roadway turns easterly around the southern side of 
the reservoir towards the Platte River crossing.  At this point one option was to use this 
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effectively creating a causeway across the south end of the reservoir including a new bridge 
crossing of the Platte River.  The second option was to construct a new roadway around the 
south end of the what would be the new reservoir water levels and make a new crossing of 
the Platte River.  Both of these alignments were reviewed with State Parks and the design 
team and it was decided by State parks that for operational concerns it would be preferable 
to construct a new roadway around the south end of the expanded reservoir rather than to 
build a causeway across it.  To that end, a conceptual level design and cost estimate was 
completed for only the option of extending a new roadway around the south end of the 
expanded lake.  The selected route would be a new roadway approximately 4.1 miles in 
length including two new bridges. 
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TECHNICAL MEMORANDUM 
   


 


Date: December 18, 2008 


To: Tom Keith, EDAW|AECOM 
 Scott Sinn, EDAW|AECOM 


From: Blaine Dwyer and Wendy Daughtry, Boyle|AECOM 


Subject:  Chatfield Reservoir Storage Reallocation – Mitigation Support 


   


 


1.0 INTRODUCTION AND BACKGROUND 
 


As part of the on-going mitigation planning for the Chatfield Reservoir Storage Reallocation Project 
(Project), Boyle|AECOM has been retained by EDAW|AECOM to assess layout options, potential 
costs, and the practicality of protecting the large Gravel Pond at the south end of Chatfield 
Reservoir.   


 


The Project proposes a new reservoir operating elevation of 5,444 ft.  At this elevation, the Gravel 
Pond will be inundated as will a segment of the park road north of the Gravel Pond and other 
facilities in the surrounding area (including a parking area on the east side of the Gravel Pond).  
Currently, the Gravel Pond reportedly has greater water clarity than the overall reservoir and some 
of the Pond’s existing recreational uses, primarily scuba diving and triathlon training, are expected 
to be negatively affected by the inundation and anticipated diminished water clarity.  (EDAW, 2006)  
To preserve the Pond’s existing water quality and recreational uses, the feasibility of an earthen 
dike around the Gravel Pond is being considered.   


 


A Concept Memorandum prepared by Boyle dated November 25, 2008, presented conceptual 
alternatives for the dike including geotechnical designs and preliminary earthwork quantities.  The 
memorandum further discussed dike geometry and layout, site geologic conditions, and potential 
borrow sources.  Upon review of the Concept Memorandum and based on discussions held at a 
December 5, 2008 meeting with project participants, Boyle was asked to look at two new 
conceptual dike alternatives.   


 


This memorandum is a follow up to the November 25, 2008 Concept Memorandum and provides 
preliminary feasibility assessments, including ranges of probable costs, for the two new dike 
alternatives.  
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2.0 DIKE ALTERNATIVES 
 


2.1. Alternative 1 
 
For Alternative 1, the park road is routed around the south end of Chatfield Reservoir, 
beyond the Gravel Pond, resulting in the need for a small dike along the north and east 
perimeter of the Gravel Pond.  For reference, a plan of the proposed Alternative 1 
conceptual dike design is attached. 
 
2.1.1. Crest Height 


 
The proposed new normal water level (NWL) for Chatfield Reservoir is 5,444 ft.  
Based on our understanding and per meeting discussions with project participants 
on December 5, 2008, the purpose of the proposed dike around the Gravel Pond is 
to isolate the Pond from the main reservoir pool at the new NWL so that the Gravel 
Pond’s existing water quality and recreational uses can be preserved under normal 
reservoir operations.   The dike is expected to be overtopped whenever the main 
reservoir pool rises above 5,444 ft.  When overtopping does occur, no immediate 
threat to facility improvements or the public is anticipated since the Gravel Pond 
area is ultimately within the Chatfield Reservoir area of inundation.  Therefore, 
based on the intended function of the dike, a base crest height of 5,444 ft was 
selected.   
 
Per USACE guidance as described in Section 3.0, a freeboard of 6 feet for the 
north dike and 2.5 feet for the east dike was added to the dike crest height to 
account for estimated wave run-up, wind setup, and embankment settling.  The 
resulting crest elevations of 5,450 ft and 5,446.5 ft were used for the north and 
east dikes, respectively.   
 
The vertical transition of the crest heights, from 5,450 ft to 5,446.5 ft, was made at 
a 5% slope. 
 


2.1.2. Dike Layout and Crest Width 
 
The north dike ties into elevation 5,450 ft at the northwest corner of the Gravel 
Pond.  The north dike extends east along the north shoreline of the Gravel Pond 
then rounds the northeast corner of the Pond and transitions into the east dike 
which is at elevation 5,446.5 ft.  The east dike is generally aligned with the eastern 
shoreline of the Gravel Pond until it ties back into the existing topography.   
 
EDAW provided USACE hydrologic study data for simulated Chatfield Project 
operations at the 5,444 ft NWL that showed historical maximum reservoir levels 
over a 58 year period (1942-2000).  Under that scenario, the reservoir level 
exceeded elevation 5,446.5 ft only six times during the 58 years.  Based on this 
information, the 5,446.5 ft east dike crest elevation appears to be set at a 
reasonable height for maintaining the general intent of the Gravel Pond dike.   
 
Based on meeting discussions from December 5, 2008, the Alternative 1 dike crest 
width was set at 12 ft to allow for emergency and/or maintenance vehicle access.  
The east dike will not serve as a public park roadway.   
 


2.2. Alternative 2   
 
For Alternative 2, the existing park road alignment and S. Platte River crossing north of the 
Gravel Pond is maintained thus requiring a raised north dike of appropriate crest width to 
accommodate the given roadway section.  In addition, to fully isolate the Gravel Pond area, 
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a smaller dike that ties into the north dike would be required along the east side of the 
Gravel Pond.  For reference, a plan of the proposed Alternative 2 conceptual dike design is 
attached. 


 
2.2.1. North Dike Crest Height 


 
As previously stated for Alternative 1, the general intent of the Gravel Pond dike is 
to retain the main reservoir’s proposed NWL (5,444 ft).   In addition to this function, 
for Alternative 2 the top of the north dike must also serve as the park road and 
South Platte River crossing.  Per meeting discussions on December 5, 2008 with 
project participants, it was determined that the Alternative 2 dike road and bridge 
crossing should be preliminarily designed to, at a minimum, maintain the current 
conditions of the existing park road and bridge crossing (i.e., replace in-kind).  
Under current conditions, the Chatfield NWL is 5,432 ft and the existing bridge 
deck elevation is 5,445 ft which is an elevation difference of 13 ft.  Placing the 
proposed north dike road/bridge crossing 13 ft above the new Chatfield Reservoir 
NWL (5,444 ft) results in a north dike crest elevation of 5,457 ft.   
 
Per USACE guidance as described in Section 3.0, a freeboard of 6 feet was 
estimated for the north dike to account for wave run-up, wind setup, and 
embankment settling.  Since the north dike crest elevation is set 13 feet above the 
base crest height (5,444 ft), the 6 feet of freeboard is incorporated in the 13 feet. 
 


2.2.2. North Dike Layout and Crest Width 
 
The north dike follows the current park road alignment north of the Gravel Pond 
and includes the embankment fill for the raised roadway approach and bridge 
abutments on both sides of the existing South Platte River crossing.  Since the top 
of the north dike will also serve as the park road, the north dike crest width was set 
at 46 ft based on the required park roadway section provided by EDAW.  The 
roadway section includes two 12 ft travel lanes, two 6 ft bike lanes, two 1 ft 
shoulders, and an 8 ft wide concrete trail. 
 
A short spur dike is proposed at the far west end of the north dike alignment to tie 
the dike crest elevation back into the existing topography.  Continuing the north 
dike along the existing park road alignment would require raising the road profile to 
the dike elevation for a significant distance before catching an existing contour 
crossing the road at that same elevation.  For this conceptual design, the spur dike 
was selected as the preferred alternative, as opposed to raising the road profile, to 
minimize the amount of fill material.  
 


2.2.3. East Dike Crest Height 
 
The east dike will not serve as a public park roadway, therefore, elevation 5,444 ft 
was selected as the base crest height.  Per USACE guidance as described in 
Section 3.0, a freeboard of 2.5 feet was added to the east dike crest height to 
account for estimated wave run-up, wind setup, and embankment settling.  The 
resulting crest elevation of 5,446.5 ft was used for the east dike conceptual design.  
This crest elevation appears to be reasonable based on provided USACE 
hydrologic data discussed under Alternative 1.     
 
The vertical transition of the crest heights, from 5,457 ft to 5,446.5 ft, was made at 
a 5% slope. 
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2.2.4. East Dike Layout and Crest Width 
 
The east dike connects to the north dike at the location of the existing parking lot 
access road and extends south along the east side of the Gravel Pond.  The east 
dike is generally aligned with the eastern shoreline of the Gravel Pond until it ties 
back into the existing topography.  Based on meeting discussions from December 
5, 2008, the east dike crest width was set at 12 ft to allow for emergency and/or 
maintenance vehicle access. 
 


2.3. Dike Overflow 
 
The proposed Gravel Pond dike will be subject to fairly frequent overtopping due to the low 
crest elevation on the east dike (only 2.5 feet above the reservoir NWL for both Alternatives 
1 and 2), making the dike more susceptible to failure.  To help protect the dike embankment 
from washouts, an armored overflow section is proposed on the east dike.  The overflow 
section is intended to protect the dike embankment by allowing the flow to pass into the 
Gravel Pond area at a specified location that is sufficiently armored to protect against 
erosion.  Subsequently, allowing the water surface on the Gravel Pond side of the dike to 
rise with the main reservoir pool can help stabilize the dike embankment during overtopping 
and fluctuating water surface elevations.  Dike overtopping will ultimately occur when the 
main reservoir pool rises more than 2.5 feet above the NWL.   
 
Based on USACE guidance on dam breach characteristics, a 25 ft wide, riprap-armored 
overflow section was assumed for this conceptual design.  (USACE, 1997)  The proposed 
overflow section is presumed to be set slightly above the NWL (i.e., 6-inches; 5,444.5 ft) so 
that reservoir overflows do not occur during minor fluctuations of the NWL.  Overall, the 
Gravel Pond dike should be designed to withstand fairly frequent overtopping; therefore, the 
embankment structure and dike stability should be further analyzed and evaluated during 
preliminary design.   
 


2.4. Side Slopes 
 


Based on prior experience and USACE guidance, the dike outer slopes, both upstream and 
downstream, are assumed as 3H:1V for conceptual design layout. The influences of 
geotechnical considerations on the side-slopes are further discussed in Section 4.0.   


 


3.0 FREEBOARD DESIGN 
 
A freeboard height was estimated for both the north and east dikes based on USACE procedures 
for wave run-up, wind setup, and embankment settling. (USACE, 1976)  The north dike is subject 
to a longer fetch across the proposed raised reservoir pool and thus results in a greater freeboard 
requirement than the east dike.  The resulting required freeboard for the north dike is estimated to 
be 6 feet.  The east dike will experience substantially less wave run-up and wind setup than the 
north dike given the minor fetch length of the adjacent raised reservoir pool.  The resulting required 
freeboard for the east dike is estimated to be 2.5 feet.            
 


4.0 GEOTECHNICAL DESIGN 
 
The Concept Memorandum presented two alternative geotechnical designs: 1) pervious dike and 
foundation; and 2) impervious dike and foundation with seepage control.  After review of the 
proposed geotechnical designs, project participants chose to proceed with the pervious dike and 
foundation alternative; therefore, all discussions in this memorandum regarding the new conceptual 
dike alternatives assume the pervious design. 
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4.1. Pervious Dike and Foundation 
 
The pervious concept would allow potentially significant seepage/leakage from the raised 
reservoir pool to penetrate the dike and its foundation resulting in higher pool level in the 
Gravel Pond (and conversely lower Gravel Pond pool levels during periods of sufficiently 
lowered reservoir pool).  Under this concept the proposed dike would be constructed of 
predominantly granular fill available from a local to nearby source.  The dike would be 
designed as an essentially homogeneous section (i.e., constructed of all the same type of 
material) with a downstream filter zone to allow for safe discharge of seepage to the Gravel 
Pond (i.e., discharge without the potential for internal erosion or piping of the fill).  The filter 
zone would be constructed of processed aggregate filter compatible with the homogeneous 
granular fill.  The outer slopes of the embankment are assumed as 3H:1V both upstream 
and downstream.  Such slopes should be adequately stable given the anticipated and 
assumed embankment materials, foundation conditions, and loadings (static, seepage, and 
seismic) based on prior experience and standard USACE design guidance.  (USACE, 2004)  
Seepage and stability should be further evaluated and analyzed at preliminary design.   


 
Foundation preparation would consist of stripping shallow soils that are loose and/or contain 
organic matter (preliminary assumed as 1-2 feet maximum depth).  Cutoff of the alluvial 
aquifer would not be included in this alternative concept.  It is assumed for the purposes of 
this study that internal erosion or piping of the finer fraction of the shallow alluvial foundation 
into the Gravel Pond under seepage gradients from the raised reservoir pool to the Gravel 
Pond pool (or in the opposite direction during low reservoir pool conditions) would not occur.  
It will be important to verify or revise this assumption based on site-specific investigations 
and analyses if this alternative is to be further considered.   


 


 


4.2. Foundation Rockfill 
 
The Concept Memorandum showed the placement of foundation rockfill along the pond 
banks in locations where the dike embankment would encroach the Gravel Pond and smaller 
pond to the east.  For both dike alternatives discussed in this memorandum, the proposed 
dike on the east side of the Gravel Pond no longer encroaches the ponds due to the reduced 
base width; therefore, foundation rockfill is not longer included. 
 


4.3. Slope Protection  
 


Slope protection on the reservoir-side of the dike slopes would be provided, as appropriate, 
due to the potential for wave erosion.  The method of slope protection ultimately selected 
would depend on the degree of protection required and availability of materials.  Methods 
that would be considered include conventional rock riprap, soil cement, manufactured 
products (i.e., gravel-filled geoweb, articulated concrete block), and/or reinforced vegetation.  
Greater protection would be required on the north dike that would be exposed to a significant 
fetch across the reservoir.  Slope protection requirements on the east dike would be less 
(e.g., potentially smaller riprap size) given the minor fetch length of the adjacent raised 
reservoir pool in this area.   
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Erosion protection for side-slopes on the Gravel Pond side may not be required depending 
on the gradation of the granular embankment fill.  If needed, placement of topsoil and grass 
seeding could be considered with or without synthetic reinforcement (depending on specific 
site conditions).  
 


4.4. Park Road and Bridge   
 


The raised park road embankment, the extension of the north dike east of the east dike 
(Alternative 2), would utilize the pervious design concept described above but without the 
downstream filter/drain zone.  Given that water levels on both sides of this embankment 
would always be the same there is no apparent potential for sustained seepage through the 
embankment or foundation and accompanying internal erosion or piping.  Other than 
stripping of loose and/or organic surficial soils, no foundation treatment is anticipated.  Slope 
protection would be as described previously for the dike concepts. 


 


5.0 GEOLOGIC CONDITIONS 
 


Preliminary interpretations of geologic conditions along the proposed dike, park road, bridge 
abutments, and adjacent ground are based on subsurface exploration by others (USACE, 1974) 
and site reconnaissance conducted by Boyle|AECOM staff on November 11, 2008.  These 
interpretations are the basis for the geotechnical aspects of the conceptual alternatives described 
in this memorandum.  Site subsurface exploration and geotechnical testing will be required to 
confirm, modify and/or extend these interpretations and to gather additional geologic/geotechnical 
information to support further evaluation and ultimately design of a selected alternative. 
 
The dike and park road/bridge alignments are underlain by thin surficial soils with some organic 
content.  The depth of these soils appears to be on the order of inches rather than feet based on 
available exposures in the eroded banks of the gravel ponds at the site.  Where vegetation is 
present, soils tend to be slightly deeper; grass roots are expected to be shallow (on the order of the 
depth of the soil layer) while willow and cottonwood roots may extend deeper into the alluvial 
deposits.  The surficial soils have developed on underlying alluvial deposits of the South Platte 
River floodplain.  Depths of alluvium at the two boring locations in the vicinity of the existing park 
road bridge crossing of the S. Platte River are 9 and 36 feet (USACE, 1974).  Based on these 
borings and the alluvial valley setting of the project site, it is estimated that the depth of alluvium 
may vary between as little as 10-15 feet to as much as 35-40 feet or more beneath the dike and 
park road embankment alignments.  The alluvial deposits are likely predominantly silty to gravelly 
sand and sandy gravel, with local lenses of sandy clay to clayey sand/gravel.  The alluvium is 
underlain by siltstone and sandstone of the Dawson Formation at the boring locations and it is 
anticipated that this bedrock unit also underlies the dike and park road raise alignments.  These 
bedrock units are reported to be soft to moderately hard, unweathered to moderately weathered, 
and slightly to locally highly fractured.  The sandstones are calcareous and moderately cemented. 
 
Although not known with certainty pending site-specific subsurface investigations, it is judged likely 
that the alluvial deposits underlying the site area are an unconfined groundwater aquifer.  If the 
water surface in the existing ponds at the site are assumed coincident with the local groundwater 
table, then the elevation of the groundwater table beneath the proposed Gravel Pond dike 
alignment (as inferred from the adjacent pond water levels) is on the order of 4-5 feet higher than 
the South Platte River to the east.  Assuming the unconfined groundwater table discharges to the 
river, a groundwater gradient on the order of 0.005 toward the river is estimated.  Based on this 
inferred gradient, the boring log descriptions cited previously, and the presence of a number of 
abandoned shallow alluvial wells in the site area, it is judged that the alluvial deposits underlying 
the site are moderately to locally highly permeable.  Under this preliminary groundwater concept for 
the site area, it is inferred that the primary source of water in the Gravel Pond and other water filled 
gravel pits in the vicinity is recharge to the shallow alluvial aquifer from the South Platte River 
upgradient (i.e., upstream) of the Gravel Pond. 
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6.0 BORROW SOURCES 
 
A preliminary assessment has been made of potential borrow sources to provide the earth 
materials necessary for the dike concepts described previously.  Potential sources include but are 
not limited to: 
 
6.1. Chatfield State Park 
 


Alluvial and colluvial deposits are present on the slopes of the existing reservoir.  Potential 
advantages associated with this source include: short haul distance; no royalty cost 
(assuming mineral rights are currently held by State Parks); ongoing environmental 
evaluation and permitting process; minimal reclamation requirements if borrow site is below 
proposed raised pool elevation; abundant granular material; and gain of reservoir storage 
capacity if borrowing is within limits of raised reservoir pool.  Known and potential 
disadvantages include: uncertainty as to availability of low permeability (i.e., high fines, 
plastic) soils; and potential dewatering requirements (depending on elevation of borrow area 
relative to South Platte River and/or reservoir pool). 
 


6.2. Commercial Aggregate Pits 
 


Pit run and processed alluvial sands and gravels are available from commercial sources in 
the general vicinity of the site.  These sources may also provide fine-fraction reject (likely 
non-plastic) and oversize cobbles/boulders.  Potential advantages of these sources include: 
the ability to specify required gradations (or select from standard gradations); no project-
required permitting or reclamation; and the resulting relatively short-notice availability of the 
materials.  Potential disadvantages include: oversize materials predominantly rounded and 
limited in size; and royalty (i.e., purchase) and haul costs.  The closest commercial 
aggregate supplier to the site is within approximately 4 road miles; other suppliers are 
located considerably further away and haul costs would increase significantly if one of these 
sources was used. 
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7.0 PRELIMINARY EARTHWORK QUANTITIES 
 


Preliminary order of magnitude estimates of earthwork quantities for the pervious geotechnical 
design (refer to Section 4.0) have been made for the two conceptual dike alternatives identified and 
evaluated in this memorandum.  These quantities are summarized as follows: 
 


Alternative 1 


Earthwork 
Quantities 


(CY)  Alternative 2 


Earthwork 
Quantities 


(CY) 


     
   North Dike  


Stripping Excavation 15,000  Stripping Excavation 36,000 


     
Fill Material   Fill Material  


Seepage Drain 5,000  Seepage Drain 6,000 


Embankment Fill 
A
 51,000  Embankment Fill 


A 
235,000 


Slope Protection 
B
 4,000 


 
 Slope Protection 


B 
7,000 


Overflow (Riprap) 200    


     
   East Dike  


   Stripping Excavation 10,000 


   Fill Material  


   Seepage Drain 3,000 


   Embankment Fill 
A 


33,000 


   Slope Protection 
B
 2,000 


   Overflow (Riprap) 200 


     
Total Fill Material 60,200  Total Fill Material 286,200 


 
Note that these estimates are based on the assumptions regarding site geologic conditions, 
preliminary dike/foundation layouts, and the pervious geotechnical design concept discussed 
previously.  These estimates should be expected to change based on site specific investigations 
and more refined design as part of further evaluation of a selected concept. 
 


                                            


A
 Embankment fill quantities include material quantities for backfilling stripping excavation.  


B
 Slope protection is assumed to be riprap and bedding.  
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8.0 CONCEPTUAL OPINIONS OF PROBABLE COSTS 
 


Conceptual opinions of probable costs have been prepared for the two alternative dike concepts 
evaluated in this memorandum.  These cost estimates were developed based on the conceptual 
level designs detailed above and on our knowledge and experience with similar types of projects in 
the region.  Due to the currently unspecified source of dike embankment fill material, opinions of 
probable costs have been prepared considering both onsite and offsite borrow (import) sources.   
 
For onsite borrow source cost estimates, the total construction costs reflect a short haul distance, 
material placement and compaction, and assume that the material would be in suitable condition 
for direct placement requiring no additional drying or extra processing (i.e., over and above the 
effort required for typical compactive fill).   At this time, locations of potential onsite borrow have not 
been identified; therefore, it is unknown if onsite borrow material is available or suitable for use in 
the dike embankment fill.  For provided onsite borrow source opinions of probable costs, it was 
assumed that onsite borrow material is available and acceptable for use in constructing the dike 
embankment. 
 
For offsite borrow source (import) cost estimates, the total construction costs reflect material 
purchase price, haul distance, material placement and compaction, and assume that the material 
would be in suitable condition for direct placement requiring no additional drying or extra 
processing.   For both dike alternatives, it was assumed that riprap/bedding for the shoreline 
protection and east dike overflow section and the drain/filter material would be obtained from offsite 
borrow sources due to the specific gradation requirements of the materials. 
 
The opinions of probable costs are provided below: 
 


 Conceptual Dike 
Alternative 


Opinion of Cost 
(Onsite Borrow) 


Opinion of Cost 
(Offsite Borrow) 


Alternative 1 $1.0 Million $3.0 Million 


Alternative 2  
(North and East Dike) 


$2.8 Million $10.5 Million 


Alternative 2 
(North Dike Only) 


$2.3 Million $9.0 Million 


Alternative 2 
 (East Dike Only) 


$0.5 Million $1.5 Million 


 
The estimated construction costs for the two conceptual dike alternatives incorporates anticipated 
variations in the import material unit pricing due to the amount of import material required for the 
different alternatives.  For example, it is expected that the unit price per cubic yard of import 
embankment fill for Alternative 1 will be more than the embankment fill unit price for Alternative 2 
since less import fill material is needed for Alternative 1 than Alternative 2 (i.e., economies of 
scale).    
 
The estimated construction costs include an allowance for “unlisted items” equal to 20% of the 
listed items.  This allowance provides an estimate for a variety of items that would eventually be 
included in a detailed cost estimate.   
 
The estimated construction costs also include an allowance for construction contingencies equal to 
20% of the base construction cost.  Construction contingencies are included to account for 
undefined or unanticipated conditions as well as project construction cost increases that could 
result from a variety of factors including: 
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 Project components and requirements not yet itemized or identified 


 Unforeseen conditions or unexpected project development issues 


 Special USACE design/construction requirements (i.e., roadway/bridge design, reinforced 
embankments, flood protection measures) 


 Approximations in estimating 


 Other unforeseen or unexpected costs 
 
An allowance for the construction contractor’s costs for mobilization and demobilization is also 
included as 7% of the of base construction cost. 
 
The estimated construction costs for Alternative 2 are provided in three different scenarios: 1) the 
estimated cost for the north and east dike combined; 2) the north dike only; and 3) the east dike 
only.  For each of these scenarios, the provided opinions of costs include only those direct 
construction costs associated with the identified scenario.  Allowances for unlisted items, 
construction contingencies, and contractor mobilization/demobilization are also included.  
 
Note that these opinions of costs are limited to the assumptions and availability of information 
previously discussed and only assume those costs associated with direct construction.  These 
opinions of costs do not include roadway surfacing nor allowances for field exploration, design, 
recreation or environmental mitigation, restoration of onsite borrow sources, permitting, 
legal/administrative, construction management, or quality assurance.  Project participants are 
recommended to include allowances for these costs in their overall planning level estimates. 


 
9.0 PRELIMINARY CONCLUSIONS 
 


Preliminary conclusions from the conceptual evaluations performed to date and described herein 
are summarized as follows: 
 


 Construction of a dike to prevent direct inundation of the Gravel Pond by raising the Chatfield 
Reservoir normal water level appears technically feasible based on the conceptual level 
evaluations performed to date. 


 Maintaining the existing park road alignment and South Platte River crossing location appears 
technically feasible. 


 A pervious dike and absence of foundation cutoff would result in some response in Gravel Pond 
water level to changes in reservoir water level; estimating the degree and timing of response 
would require site specific investigations and analyses beyond the scope of this initial 
assessment. 
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10.0 REVIEW OF DOCUMENTS AND GUIDELINES 
 


The following documents were reviewed as part of the evaluation covered under this concept 
memorandum: 


 


1. Boyle|AECOM. Chatfield Reservoir Storage Reallocation – Mitigation Support (Concept 
Memorandum), November 25, 2008. 


2. EDAW. Chatfield Reservoir cad files, topography, and surface features, 2008.  


3. EDAW. Chatfield Reservoir hydrologic data, December 2008. 


4. EDAW. Chatfield Reservoir Recreation Study, Initial Mitigation Plan, December 2006. 


5. U.S. Army Corps of Engineers (USACE). EM 1110-2-1420, Hydrologic Engineering 
Requirements for Reservoirs, October 31, 1997. 


6. U.S. Army Corps of Engineers (USACE). EM 1110-2-2300, General Design and Construction 
Considerations for Earth and Rock-Fill Dams, July 30, 2004. 


7. U.S. Army Corps of Engineers (USACE).  ETL 1110-2-221, Wave Runup and Wind Setup on 
Reservoir Embankments, November 29, 1976.  


8. U.S. Army Corps of Engineers (USACE). South Platte River Chatfield Lake, Colorado; Roads 
and Utilities – Stage III, April 1974.  
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ISSUES 


During the site visit and subsequent conversations with the marina 
owners, Colorado State Parks staff, and EDAW staff the following 
issues related to the marina operation was identified: 


• Relocating the existing public restrooms above the new high 
water line will put undue pressure on the restrooms in the 
existing restaurant building 


• The need to maintain the current anchoring scheme for the 
marina so the facility does not have to be routinely moved in 
and out during lake level fluctuations 


• The existing breakwater does not have winches  and cannot be 
adjusted sufficiently to allow for the increased lake fluctuation 
levels 


Recommendations 


To address the relocation of the existing public restrooms, we have the 
understanding that this will be accomplished with a land based unit. 


To maintain the existing anchoring scheme and allow the marina 
owner to maintain the historic levels of maintenance effort and cost 
related to the anchoring, we are recommending that new anchors be 
constructed and installed and that all existing winches be replaced.  
When the average fluctuation of the lake is increased, the location of 
the existing anchors would not provide sufficient scope.  A cost 
estimate was prepared to move the existing anchors, but that proved to 
be more expensive than providing new anchors in the correct location. 
Cost to place new anchors, replace existing cable to maintain existing 
scope ratios, and replace winches of $278,000  (rounded) is shown in 
Attachment A.  Attachment B shows the scope ratio detail, Attachment 
C shows the anchor weight calculations, Attachment D shows the cost 
comparison of moving vs. replacing the existing anchors. 


To allow the existing breakwater to be adjusted for the higher lake 
fluctuation levels we are recommending that 4 floatation platforms 
with winches be attached to the ends of the breakwater sections with 
new anchors placed.  Attachment E shows the breakdown of the  
$32,000 (rounded) cost for the new winch platforms. 
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Cost Summary 


Anchoring     $278,000 
Breakwater winches    $32,000 


Total      $310,000 


Jim Scott 
Dean Crane 
ARAMARK Parks and Destinations 
POB 1926 
Page, AZ 86040 


12.29.08 
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Attachment A 
Chatfield marina- replacement cost of cable, winches, and anchors  
      
Price quotations from D&M Wire Rope, Grand Junction, 
CO   


Description Quantity Unit  Unit Cost Total Cost 
5/8" IWRC ft 22700 $1.00  $22,700.00 
Cable ends ea 104 $10.50  $1,092.00 
Freight lump 1 $2,000.00  $2,000.00 
Reel charge ea 8 $40.00  $320.00 
      
     $0.00 
     $26,112.00 
      
LM16 winch w/wide drum ea 99 $1,525.00  $150,975.00 
Freight lump 1 $4,000.00  $4,000.00 
      
     $154,975.00 
      
Form and place new 
anchors ea 33 $1,528.93  $50,454.69 
      
Total     $231,541.69 
      
Contingency- 20%     $46,308.34 
      
Total     $277,850.03 
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Attachment B 
Anchor 
cable 
#


Attached 
to Anchor 
# Length 


Scope ratio at 44' 
elevation 


Length at 
64' 
elevation 


Scope ratio 
at 64' 
elevation 


        
1 1 324 16.2 1 486 16.2 1 
2 2 133 6.65 1 199.5 6.65 1 
3 3 150 7.5 1 225 7.5 1 
4 3 113 5.65 1 169.5 5.65 1 
5 3 260 13 1 390 13 1 
6 3 142 7.1 1 213 7.1 1 
7 4 107 5.35 1 160.5 5.35 1 
8 4 236 11.8 1 354 11.8 1 
9 4 137 6.85 1 205.5 6.85 1 


10 5 106 5.3 1 159 5.3 1 
11 5 232 11.6 1 348 11.6 1 
12 5 136 6.8 1 204 6.8 1 
13 6 104 5.2 1 156 5.2 1 
14 6 232 11.6 1 348 11.6 1 
15 6 263 13.15 1 394.5 13.15 1 
16 6 111 5.55 1 166.5 5.55 1 
17 7 138 6.9 1 207 6.9 1 
18 7 144 7.2 1 216 7.2 1 
19 7 294 14.7 1 441 14.7 1 
20 8 273 13.65 1 409.5 13.65 1 
21 8 310 15.5 1 465 15.5 1 
22 9 80 4 1 120 4 1 
23 1 246 12.3 1 369 12.3 1 
24 1 248 12.4 1 372 12.4 1 
25 10 174 8.7 1 261 8.7 1 
26 11 72 3.6 1 108 3.6 1 
27 11 98 4.9 1 147 4.9 1 
28 12 71 3.55 1 106.5 3.55 1 
29 12 96 4.8 1 144 4.8 1 
30 13 90 4.5 1 135 4.5 1 
31 13 90 4.5 1 135 4.5 1 
32 14 90 4.5 1 135 4.5 1 
33 14 103 5.15 1 154.5 5.15 1 
34 15 110 5.5 1 165 5.5 1 
35 16 190 9.5 1 285 9.5 1 
36 16 90 4.5 1 135 4.5 1 
37 17 218 10.9 1 327 10.9 1 
38 24 303 15.15 1 454.5 15.15 1 
39 26 298 14.9 1 447 14.9 1 
40 28 296 14.8 1 444 14.8 1 
41 31 275 13.75 1 412.5 13.75 1 
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42 31 281 14.05 1 421.5 14.05 1 
43 43 334 16.7 1 501 16.7 1 
44 10 104 5.2 1 156 5.2 1 
45 20 87 4.35 1 130.5 4.35 1 
46 21 192 9.6 1 288 9.6 1 
47 20 74 3.7 1 111 3.7 1 
48 21 191 9.55 1 286.5 9.55 1 
49 21 81 4.05 1 121.5 4.05 1 
50 19 40 2 1 60 2 1 
51 19 55 2.75 1 82.5 2.75 1 
52 18 77 3.85 1 115.5 3.85 1 
53 17 182 9.1 1 273 9.1 1 
54 31 215 10.75 1 322.5 10.75 1 
55 17 175 8.75 1 262.5 8.75 1 
56 33 92 4.6 1 138 4.6 1 
57 34 70 3.5 1 105 3.5 1 
58 34 117 5.85 1 175.5 5.85 1 
59 22 81 4.05 1 121.5 4.05 1 
60 23 74 3.7 1 111 3.7 1 
61 22 186 9.3 1 279 9.3 1 
62 25 35 1.75 1 52.5 1.75 1 
63 25 128 6.4 1 192 6.4 1 
64 25 95 4.75 1 142.5 4.75 1 
65 27 88 4.4 1 132 4.4 1 
66 27 42 2.1 1 63 2.1 1 
67 27 114 5.7 1 171 5.7 1 
68 27 91 4.55 1 136.5 4.55 1 
69 28 281 14.05 1 421.5 14.05 1 
70 29 88 4.4 1 132 4.4 1 
71 29 54 2.7 1 81 2.7 1 
72 30 130 6.5 1 195 6.5 1 
73 30 124 6.2 1 186 6.2 1 
74 29 111 5.55 1 166.5 5.55 1 
75 32 84 4.2 1 126 4.2 1 
76 32 122 6.1 1 183 6.1 1 
77 32 98 4.9 1 147 4.9 1 
78 29 162 8.1 1 243 8.1 1 
79 32 108 5.4 1 162 5.4 1 
80 33 201 10.05 1 301.5 10.05 1 
81 32 108 5.4 1 162 5.4 1 
82 43 229 11.45 1 343.5 11.45 1 
83 35 270 13.5 1 405 13.5 1 
84 33 115 5.75 1 172.5 5.75 1 
85 42 130 6.5 1 195 6.5 1 
86 41 126 6.3 1 189 6.3 1 
87 41 144 7.2 1 216 7.2 1 
88 40 130 6.5 1 195 6.5 1 







6
This page contains trade secrets or confidential commercial and financial information that the Offeror believes to be exempt from disclosure under the Freedom of Information 


Act, and which is subject to the legend contained on the cover page of this proposal. 


89 40 130 6.5 1 195 6.5 1 
90 39 130 6.5 1 195 6.5 1 
91 39 130 6.5 1 195 6.5 1 
92 38 128 6.4 1 192 6.4 1 
93 38 126 6.3 1 189 6.3 1 
94 37 100 5 1 150 5 1 
95 37 167 8.35 1 250.5 8.35 1 
96 36 130 6.5 1 195 6.5 1 
97 36 104 5.2 1 156 5.2 1 
98 35 82 4.1 1 123 4.1 1 
99 26 281 14.05 1 421.5 14.05 1 


100 24 292 14.6 1 438 14.6 1 
        
  15099   22648.5   


Attachment C 


Current anchor configured with 12 ea. 55 gallon drums 


Dry 
weight 
55 gallons / 7.48 = 7.35 cubic feet 
Cubic feet X 145 lbs. concrete = 1066.18 pounds 


Wet weight 
Dry 
weight 


 1066.18
less displacement- 7.35 cf X 8.34 lbs. 61.32
Wet weight per drum 1004.85


Wet weight of 12 drums 12058.24


Concrete block 


7.35 cf X 12 88.24 cubic feet 
88.24 cubic feet / 27 = 3.27 cubic yards
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Attachment D 
Chatfield cost comparison- move existing anchors  
vs. place new concrete blocks 
Move existing 33 underwater anchors 


 Qty. Unit Price Extension 
Barge w/operator 4 hrs $250.00 $1,000.00
Labor 6 hrs $79.00 $474.00
Diver 2 hrs $125.40 $250.80


Total per anchor  $1,724.80
Total 33 anchors  $56,918.40
Contingency 20%  $11,383.68
Total  $68,302.08


Replace existing 33 underwater anchors 


Set forms 2 hrs $79.00 $158.00
concrete 3.3 yds $125.00 $412.50
Barge w/operator 1 hrs $250.00 $250.00
Labor 2 hrs $79.00 $158.00


Total per anchor  $978.50
Total 33 anchors  $32,290.50
Contingency 20%  $6,458.10
Total  $38,748.60


Replace 10 buried anchors (underwater, can't be moved) 


Set forms 2 hrs $79.00 $158.00
concrete 3.3 yds $125.00 $412.50
Backhoe w/operator 3 hrs 135 $405.00


Total per anchor  $975.50
Total 10 anchors  $9,755.00
Contingency 20%  $1,951.00
Total  $11,706.00


Total move cost  $80,008.08
Total replace cost  $50,454.60
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Attachment E 
Chatfield marina- cost of breakwater winch platforms 


Price quotations from D&M Wire Rope, Grand Junction, CO 
Description Quantity Unit  Unit Cost Total Cost


5/8" IWRC ft 1200 $1.00 $1,200.00
Cable ends ea 4 $10.50 $42.00
Freight lump 1 $500.00 $500.00
Reel charge ea 2 $40.00 $80.00


 $0.00
 $1,822.00


HM24 winch w/wide 
drum 


ea 4 $2,240.00 $8,960.00


Freight lump 1 $650.00 $650.00


 $9,610.00
Construct floatation 
platform 


lump 4 $3,280.00 $13,120.00


Form and place new 
anchors 


ea 4 $1,528.93 $6,115.72


Total $26,507.72


Contingency- 20% $5,301.54


Total $31,809.26
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June 1, 2009          


Reallocation issues for Chatfield Marina 


Mitigation of the marina facility is a very complex issue as is mitigation of numerous other areas 
in the State Park.  The same public use criteria and uncertainty exists for the marina as identified 
at the swim beach in the EDAW report on page 3-6.  An in-kind mitigation plan could result in 
higher development costs and potentially higher annual maintenance costs.  Looking at 
redevelopment of marina operations brings into question multiple issues involving both access 
and operations.  Major issues are listed below with in-depth discussions following for each one.


The marina has been 28 years in development and refinement to achieve a smooth, viable 
operation.  It will be almost impossible to achieve across the board in-kind replacement, but we 
endeavor to achieve parity through give and take negotiations and planning.  Many minor and 
unforeseen problems will be facing the marina as the process evolves and a contingency must be 
reserved for those problems. 


Major issues that we foresee at this time are: 


1.  Main parking lot elevation and proximity to the marina, dedication to marina customers and 
inclusion of additional parking for group picnic areas.  10 year flood protection issues 


The main parking lot of the marina was constructed by the marina with private funds.  The 
paving of the lot was done by the State several years later as part of an agreement reached with 
the Marina.  Additional parking lots were made available by the State to handle day use picnic 
areas near the marina. The parking lot was briefly underwater during each of the 10 year flood 
events.  At that water level, there was an open water exposure to the west as the main lake level 
was joined.  Wave action was minimized by the numerous trees on the shore.  Prolonged 
exposure along that shore with no trees for protection would pose a structural threat to the 
marina.  Raised protection in that area should be included. 


2.  Final location of marina building and subsequent reconstruction: 


There is an on-going history regarding the marina building.  The existing structure was approved 
for relocation to the shore to an elevation of 5433 in order to improve access and function as well 
as stabilize the flotation.  It was the plan to have the building out of the water permanently 
except for 10 year flood events. The relocation was to be achieved by adding 2-3  feet of flood 
water to the reservoir under controlled conditions to allow the building to be floated in place over 
a concrete slab and then slowly lowered into place as steel braces were added under the building. 
This water control was approved by the Corps. and was to be coordinated with the marina staff.  
This high and dry location would reverse the water absorption in the floats under the building 
rendering the flotation more than stable enough to re-float during any future 10 year flood 
events, but not permanently.  This approval was closely followed by the start of serious talks 
regarding a reallocation at Chatfield.  The storing of more water at Chatfield removed the 
viability of a dry shoreline location at elevation 5433 along with the method of moving the 
building into place. The shoreline move was put on hold and temporary flotation added to the 
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marina building to let the reallocation talks play out. 


In 2000-2003 the drought emergency hit Colorado and the discussion quickly went from high 
water to no water.  The building with the deeper draft caused by the temporary flotation was now 
at risk for catastrophic grounding due to low water.  Some of the temporary flotation was 
removed to get by.  The 2003 March blizzard saved us all and we are now back to quandary “A”, 
the store needs to be moved to the shore for logistics and stability.  The problem now is that the 
5433 plan has no viability for either of the reallocation scenarios.  The only solution with higher 
water levels appears to be a new platform with flotation for 10 year flood events and a new 
structure at a higher elevation. The exact location needs to be selected to meet all the needed 
criteria: access both from the shore and from the water to equal satisfaction. 


3.  Shoreline stabilization around marina to accommodate new water levels 


The proposed elevation changes for the marina cove will be very challenging for the shoreline 
surrounding the marina.  Rip-rap is extremely problematic in this application.  The quiet waters 
in front of the marina are a haven for air-born trash, dead fish and public refuse.  All this trash 
migrates to the shore and is trapped on the beach, rip-rap or whatever is on the shore.  
Maintenance is by hand and very tedious, even now on the sandy beach and would be potentially 
prohibitive if the shore stabilizing material is not designed with this in mind. 


4.  Access to/from the marina building for customers, vendors, employees as well as utilities and 
maintenance 


Continuing with the #2 discussion, all electrical hookups, sewers, lift stations, telephone lines, 
water lines,  etc. must be replaced    Vendor deliveries, customer and employee usage and access 
must be coordinated with any new marina building location.  ADA considerations must always 
be considered.


5.  Location of trash dumpsters with access for service trucks and marina employees handling 
trash carts from the marina 


The marina funded and built an area near the boat launch turn around loop for trash receptacles 
that allow employees to easily take trash to shore from the marina and transfer to the dumpster.  .  
A mid-way path was developed accessing the dumpster location. This same path facilitates 
access to the existing land based restroom.  All these facilities will be inundated and will need to 
be replaced. 


6.  Location of marina on-shore fenced service area and dedicated employee parking 


The marina funded and built an on-shore fenced service area at the parking lot level for service 
equipment and supplies as well as an asphalt parking lot for dedicated employee parking.  This 
service area will be inundated and must be relocated and replaced. 


7.  Location of main electrical transformers 
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Two main transformers now feed the marina property.  Both were placed on a hill built by the 
marina that was above the 10 year flood level.  One of these transformers belongs to the marina 
and the other belongs to the State.  With the transformers at this level, the marina and some of 
the State’s facilities are able to remain operational during the 10 year flood events.  This 10 year 
flood buffer will be lost at elevation 5444 and must be mitigated, including all underground 
marine cable which is rated for underwater service. 


8.  Anchor cable holding capacity and winch adjustment issues along with dead weight anchor 
replacement and maintenance 


The Chatfield marina concession contract was selected because of the proximity to a vast and 
growing population, a very small water level fluctuation, and a permanent minimum pool.  The 
anchor system at Chatfield has been developed for minimal labor for adjustment, with most 
anchors needing no adjustment during a normal operating year.  No anchors at all need 
adjustment during the busy summer boating season.  A new anchoring system must be developed 
to handle the larger fluctuations with the reallocation.  The study done by Aramark addressed the 
maintenance of a constant scope with existing anchors which would maintain holding capacity at 
deeper levels.  However, the question of increased anchor adjustment was not addressed and the 
issue needs to be revisited.  New anchors would need to be installed with in-kind holding 
capacity to the current system as well as consideration for no interference with deep draft boats 
during low water periods.  The marina is currently changing all existing anchors to screw-type 
anchors and starting to recover all of the concrete barrel anchors..  Unfortunately, the barge and 
installation system for this screw anchor system cannot handle the increased depths of the 
reallocation.


9.  Harbor wind, wave, and ice shift protection during normal operating water levels as well as 
10 year flood events 


Land masses fully enclose the marina harbor on 3 sides with the open area on the lake side of the 
marina protected by a large 18 foot wide dock with a full tire breakwater in front of it.  This 
configuration fully protects the marina against wind, wave and ice shift events.  The 
reconstruction must maintain this full protection, in kind. 


10.  Floating breakwater anchor and adjustment issues 


Unlike the Lake Powell breakwater example, the marina breakwater is much lighter weight and 
cannot be anchored at the 2 ends only.  The main marina floating breakwater has 18 cables 
anchoring it in place and the smaller, secondary tire breakwater at the west of the harbor has 2 
cables. The secondary breakwater is in place for 10 year flood events only.  The multiple cables 
assure minimal loss of breakwater anchoring and positioning should there be a cable failure.  
There is currently no adjustment needed for the breakwater anchor cables during normal 
operating periods.  Also, currently, there is no means for breakwater anchor cable adjustment.  
Increased depths and fluctuation would require winch platforms at all 20 cables. 


11.  Harbor excavation and subsequent logistics for relocation and protection of the entire 
floating portion of the marina facilities 
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The harbor excavation to an elevation of 5412 to accommodate operation of boats at water 
elevation 5417 is a product of the 2000-2003 drought years.  It also facilitates sand and gravel 
material recovery to raise parking lots, land masses and other facilities above the proposed new 
high water plus freeboard elevation.   The marina is currently anchored by 99 cables and will 
need to be moved out of the way and safely re-anchored in a temporary location to clear the 
harbor for the excavation.  This process will be very time and labor intensive and will interrupt 
the marina business for a significant length of time.  Ice shift is a tremendous force on the marina 
docks which may greatly limit winter work as well as interfere with where the marina can be put 
during construction. 


12.  Rental boat operations including customer access and navigation issues, employee access, 
and beach based operations 


The rental boat operation currently utilizes an easy access group of docks that are close to the gas 
facility.  This allows employee costs to be shared.  The rental boats are set to come and go well 
outside of the marina leased slip area for the safety and peace of mind of both renter and private 
boat docking customer.  Approximately ½ of the rental fleet operates from the sandy shore in 
front of the marina. 


13.  Public restroom proximity for customer access including day use boater, marina patron and 
snack bar patrons, 


The public restroom, if land based, must be located at a distance equal to the distance now 
experienced for day use boats, marina dock patrons, and marina snack bar patrons.  The snack 
bar is currently operating on a health department variance for the restroom requirement based on 
the closeness and ease of access to the present public land based restroom.  The floating restroom 
in the marina is reserved for Seagulls Restaurant customers only and is limited in capacity 
because of the size of the sewage handling pumps and lift station basin.        


14.  Gas dispensing operations including supplier, customer and employee access 


The on-water gasoline facility at the marina has critical placement issues.  The gas barge and 
floating dispensers must remain close to the road for delivery truck access.  Simultaneously, it 
must have easy access for boats to docks at a selection of 4 different fueling locations and then 
facilitate easy exit in order to meet peak season volume demands.  An employee must be in  
attendance to monitor the fueling operation and initiate safety and anti-pollution procedures as 
needed.  This employee is shared with the rental operation.  The gas dock facility also houses the
marina pump out equipment and needs to be accessible to the largest boats with the deepest 
drafts. The marine pump out facility discharges to the marina store lift station at this time. An 
alternate sewage handling scheme would need to be addressed when the store is relocated. 


15.  Facility beautification for on-going customer appeal 


The marina is touted to be one of the nicest facilities in one of the prettiest settings in the western 
United States.  Beautification of the marina area after reconstruction is extremely important and 
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definitely part of the mitigation process. 


16.  Economic impact of the construction and reallocation process.  (Already touched on briefly 
by EDAW)   


This is an obvious area for detailed discussion which will be visited many more times in the 
future. 


While this is just an overview, it represents an example of the complexity at hand in regard to the 
marina.  Revisiting the issues should be in depth and often. 


Linda and Roger Perry, 
Chatfield Marina, Inc.
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DETAIL AREA 4


DETAIL AREA 1


DETAIL AREA 3


DETAIL AREA 2


5437’ Mitigation Plan Alternative


Map 5.1
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5437’ Alternative


This section describes facility effects and conceptual designs for the relocation and redevelopment of park 
facilities that would be impacted by an alternative that would raise the water level of Chatfield Reservoir to 
5437’, or approximately 7’ lower than the alternative that was previously described.  Impacts to park facilities 
and programs were based on a future high pool water elevation of 5437’, with an additional buffer of 2 verti-
cal feet to account for wave action and provide a margin of safety.  Major facilities, such as buildings and main 
roadways, which had to be relocated or redeveloped, were located above the additional buffer of two vertical 
feet, at a 5439’ elevation.  
Any facilities or use areas that fell below, or close to, elevation 5439’ were evaluated for replacement or ad-
justment. In some cases, an existing parking area or boat ramp would only need to be partially modified to 
accommodate the future water level. 
An important assumption that guided the conceptual design effort was that no facility or program area would 
loose any capacity or functionality as the result of relocation or modification. Put another way, the mitigation 
plan provides for in kind replacement of facilities affected by higher water levels.  Design and development of 
replaced facilities would be completed under current building codes, Colorado State Parks building require-
ments, and to meet American Disability Act (ADA) requirements for public facilities. 


It must be emphasized that the mitigation plan reflects a conceptual level of design.  More detailed design will 
be required to address site-specific conditions and other design factors.  Among these, is the need to base the 
design on final reservoir operations modeling so that facility locations and features reflect the actual drawdown 
conditions that are anticipated after the reallocation project is further refined.  


Costs for implementing the recreation mitigation plan are presented in pages A-28 - A-48.  A key assumption 
in developing the mitigation plan is that fill material will be available from on site sources and that this material 
can be obtained from locations below the high water line.
During preliminary stages of this study, design alternatives were considered at varying levels of detail.  Fol-
lowing review and discussion with Colorado State Parks and other study participants, a preferred concept was 
identified for each major use area.  Only the preferred concept is presented in this report. 
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Affected Recreational Use Areas and 
Facilities 


The discussion that follows focuses on the af-
fected use areas and provides an area-by-area 
description of what facilities would have to be 
relocated or redeveloped.  Areas that would 
not be influenced, such as the campgrounds, 
are not considered in this discussion.  The 
areas that would be affected include the follow-
ing:
•	 North Ramp/Massey Draw
•	 Swim Beach Area
•	 Kingfisher/Platte River Areas
•	 Marina Area
•	 Plum Creek Area


North Ramp/Massey Draw
This is the only formal boat launch area on 
the west side of the reservoir.  It includes two 
ramps, paved parking and circulation areas, 
and a variety of support facilities.  The area 
also includes a series of picnic shelters.  Table 
5.1 provides a complete listing of facilities in 
the area, noting which of these would be influ-
enced by a water level increase to 5437’.  
Map 5.2  is an aerial photo depicting the area 
with the 5439’ water elevation shown.  As can 
be seen in the photo, the two existing boat 
ramps would be inundated.  Remaining areas, 
including most of the parking, the picnic shel-
ters and circulation roads, would remain above 
the normal high water line.    


NORTH RAMP
ITEM UNIT UNIT 


QTY
INUNDATION AT 
ELEVATION 5439


PARKING AREA


Asphalt SF 400,000 NO


BOAT RAMPS


Concrete SF 16,800 Yes
Docks ITEM 4 NA


TRAILS
Concrete Trails SF 60,000 NO


ARCHITECTURE
Restroom Building -West SF 485 NO


Restroom Building SF 485 NO


Day Use Shelter SF 168 NO


Day Use Shelter - west SF 168 NO


Information kiosk ITEM 2 NO


FURNITURE


Picnic Tables ITEM 32 NO


Benches ITEM 1 NO


Water fountain ITEM 4 NO


Dumpsters ITEM 3 NO


Trash Receptacles ITEM 7 NO


Bollards ITEM 4 NO


Grills ITEM 8 NO


Regulatory Signs ITEM 46 NO


UTILITIES
Water Hydrants ITEM 2 NO


Lift Station ITEM 2 NO


Telephone ITEM 1 NO


ELECTRICAL 
Transformers ITEM 1 NO


Light poles ITEM 26 NO


Table 5.1 North Ramp Inventory
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Map 5.2


Low Pool Elevation - 5428


North Ramp
-  2 Ramps
-  Parking
-  Restroom
-  Covered Tables
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Table 5.2 Massey Draw Inventory


MASSEY DRAW
ITEM UNIT UNIT 


QTY
INUNDATION AT 
ELEVATION 5439


PARKING AREA


Gravel SF 34,000 NO


Wheel Stops ITEM 34 NO


TRAILS
Asphalt Trails SF 9,304 50%


ARCHITECTURE
Restroom Building SF 250 NO


FURNITURE


Picnic Tables ITEM 8 YES
Benches ITEM 3 YES
Dumpsters ITEM 2 NO


Trash Receptacles ITEM 3 YES
Grills ITEM 8 YES
Regulatory Signs ITEM 12 NO


Fencing LF 487 NO


RECREATIONAL FACILITIES


Beach Volleyball Court ITEM 1 YES
Horseshoe Pits ITEM 2 YES


Massey Draw is another popular use area located in the vicinity of the north ramps. Facilities located in this 
area are also listed in Table 5.2 and depicted in Map 5.3.  The beach area, including a volleyball court and 
horseshoe pits, would be inundated at 5439’. 



Compare: Insert�

text

"UNIT INUNDATION AT"



Compare: Delete�

text

"UNIT"



Compare: Delete�

text

"INUNDATION AT"



Compare: Insert�

text

"SF 34,000 NO"



Compare: Insert�

text

"ITEM 34 NO"



Compare: Insert�

text

"SF 9,304 50%"



Compare: Delete�

text

"SF ITEM"



Compare: Delete�

text

"SF"



Compare: Delete�

text

"34,00034 9,304"



Compare: Delete�

text

"NO 50% NO"



Compare: Insert�

text

"ITEM 8 YES"



Compare: Insert�

text

"ITEM 3 YES"



Compare: Insert�

text

"ITEM 2 NO"



Compare: Insert�

text

"ITEM 3 YES"



Compare: Insert�

text

"ITEM 8 YES"



Compare: Insert�

text

"ITEM 12 NO"



Compare: Insert�

text

"LF 487 NO"



Compare: Insert�

text

"ITEM 1 YES"



Compare: Delete�

text

"ITEM"



Compare: Delete�

text

"ITEM ITEM ITEM ITEM LF ITEM ITEM"



Compare: Delete�

text

"8 3 2 3 8 12 487 1"



Compare: Delete�

text

"YES YES NO YES YES NO NO"



Compare: Delete�

text

"YES"







Chatfield Reservoir 	 Recreation Mitigation Study 


Page A-6EDAW August 2007


Low Pool Elevation - 5428


Massey Draw
-  Tables
-  Restrooms
-  Parking


Map 5.3
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Swim Beach Area


This is a key use area that is heavily visited.  
Swimming is the most popular visitor activity 
at Chatfield State Park.  Major development 
has occurred in this area, including large 
parking areas, a swim beach with graded 
slopes and sand, and a wide variety of sup-
port facilities such as restrooms, concession 
buildings, and others.  The area also includes 
an extensive network of walkways and trails.  
Facilities are itemized in Table 5.3.
As shown in Map 5.4, most of this area would 
be inundated at a water elevation of 5437’ 
and would have to be relocated.  
The swim beach area also includes the Deer 
Creek Area with its balloon launch facilities 
and day use sites.  The balloon launch area 
is very popular and hosts an annual balloon 
festival that attracts thousands of visitors.  Fa-
cilities in this area are listed in Table 5.3 and 
depicted in Map 5.4.  An increase in water el-
evation to 5437’ would not inundate the area.


Table 5.3 Swim Beach Inventory


SWIM BEACH


ITEM UNIT UNIT 
QTY


INUNDATION AT 
ELEVATION 5439


PARKING AREA


Asphalt SF 238,000 75%
Wheel Stops ITEM 274 75%


TRAILS
Concrete Trails SF 5,112 YES


ARCHITECTURE
Swim beach Shower/Restroom Building SF 1,275 YES
Swim beach Concession Building SF 650 YES
Swim beach First Aid Station SF 510 YES
Information kiosk ITEM 2 YES


FURNITURE


Picnic Tables ITEM 12 YES
Benches ITEM 7 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 4 YES
Trash Receptacles ITEM 10 YES
Bollards ITEM 6 YES
Grills ITEM 8 YES
Regulatory Signs ITEM 17 YES
Fencing LF 929 YES


RECREATIONAL FACILITIES


Lawn SF 80,000 YES
Beach Volleyball Court ITEM 0 YES
Horse Shoe Pits ITEM 0 YES
Sand CY


UTILITIES
Water Hydrants ITEM 2 YES
Lift Station ITEM 1 YES
Telephone ITEM 2 YES


ELECTRICAL 
Light poles ITEM 1 YES
Electrical Transformer ITEM 2 YES
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Low Pool Elevation - 5428


Deer Creek
 - Balloon Launch
 - Parking
 - Restroom
 - Tables


Eagle Cove
 - Beach
 - Parking
 - Portable
 - RestroomDeer Creek


Swim Beach
 - Restroom
 - Concessions
 - Ranger/ First Aid
 - Tables
 - Parking


Entrance Station


Map 5.4
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Another use area in this vicinity is 
Eagle Cove, which is located just 
north of Deer Creek.  The limited 
facilities in this area are listed in 
Table 5.4 and illustrated in Map 
5.4.  All of the facilities in this area 
would have to be relocated.


Table 5.4 Eagle Cove and Deer Creek Inventory


ITEM UNIT UNIT
QTY


INUNDATION AT
ELEVATION 5439


PARKING AREA
Wheel Stops ITEM 29 YES
Gravel SF 13,000 50%


ARCHITECTURE
Portable restroom ITEM 1 YES


FURNITURE
Dumpsters ITEM 1 YES
Trash Receptacles ITEM 1 YES
Regulatory Signs ITEM 2 YES
Fencing LF 84 YES


PARKING AREA
Asphalt SF 26,000 NO
Gravel staging road SF 34,000 NO
Wheel Stops ITEM 28 NO


TRAILS
Concrete Trails SF 18,000 NO
Foot bridge LF 15' NO


ARCHITECTURE
Restroom Building SF 485 NO
Information kiosk ITEM 1 NO


FURNITURE
Picnic Tables ITEM 12 NO
Benches ITEM 1 NO
Water fountain ITEM 2 NO
Dumpsters ITEM 1 NO
Bollards ITEM 4 NO
Trash Receptacles ITEM 2 NO
Grills ITEM 11 NO
Regulatory Signs ITEM 5 NO
Wind Sock ITEM 1 NO


LANDSCAPE
Landscaped Island SF 3,421 NO
Decorative stone retaining wall LF 54 NO


UTILITIES
Water Hydrants ITEM 1 NO


ELECTRICAL
Transformers ITEM 1 NO


EAGLE COVE


DEER CREEK


Page 1 of 1
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Jamison/Catfish Flats/Fox Run Group Use 
Areas


These areas consist of a series of group use areas that 
include picnic shelters, restrooms, parking, and related 
facilities.  A complete listing of facilities is provided 
in Tables 5.5-7.  Map 5.5 depicts the relationship be-
tween these facilities and a water elevation of 5437’.  At 
this water elevation, some of these facilities would be 
inundated and they would have to be redeveloped at 
another location.  Portions of the trail system would also 
have to be redeveloped.


Table 5.6 Catfish Flats Inventory


CATFISH FLATS


ITEM UNIT UNIT 
QTY


INUNDATION AT 
ELEVATION 5439


PARKING AREA


Asphalt SF 61,000 NO


Wheel Stops ITEM 79 NO


TRAILS
Concrete Trails SF 18,392 YES


ARCHITECTURE
Restroom Building SF 485 NO


Group Picnic Area 1  
(North)


Walls LF 135 NO


Group Shelters SF 1,512 NO


Gravel Pavement SF 3,450 NO


Picnic Tables ITEM 10 NO


Electrical Hookup ITEM 1 NO


Group Picnic Area 2 
(South)


Walls LF 135 YES
Group Shelters SF 756 YES
Gravel Pavement SF 3,000 NO


Picnic Tables ITEM 8 YES
Electrical Hookup ITEM 1 NO


FURNITURE


Picnic Tables ITEM 5 YES
Benches ITEM 1 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 1 YES
Regulatory Signs ITEM 9 YES


UTILITIES
Water Hydrants ITEM 3 NO


Lift Station ITEM 1 NO


ELECTRICAL 
Electrical Transformer ITEM 1 NO


JAMISON


ITEM UNIT UNIT 
QTY


INUNDATION AT 
ELEVATION 5439


PARKING AREA
Asphalt SF 41,500 50%
Wheel Stops ITEM 61 YES


TRAILS
Concrete Trails SF 30,000 YES


ARCHITECTURE
Jamison Restroom SF 485 YES


FURNITURE
Picnic Tables ITEM 4 YES
Benches ITEM 1 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 1 YES
Trash Receptacles ITEM 1 YES
Grills ITEM 4 YES
Regulatory Signs ITEM 9 YES


UTILITIES
Lift Station ITEM 1 YES


ELECTRICAL 
Electrical Transformer ITEM 1 YES


Table 5.5 Jamison Inventory
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Compare: Delete�

text

"1,5123,45010"



Compare: Delete�

text

"NO NO"



Compare: Delete�

text

"NO"



Compare: Delete�

text

"TRAILS"



Compare: Insert�

text

"TRAILS"



Compare: Insert�

text

"SF 30,000 YES Walls LF 135 YES"



Compare: Insert�

text

"Group SheltersSF 756 YES"



Compare: Insert�

text

"SF 485 YES"



Compare: Insert�

text

"Gravel PavementSF 3,000 NO"



Compare: Delete�

text

"SF SF"



Compare: Delete�

text

"30,000 485"



Compare: Delete�

text

"YES"



Compare: Delete�

text

"YES"



Compare: Delete�

text

"Walls Group SheltersGravel Pavement"



Compare: Delete�

text

"LF SF SF"



Compare: Delete�

text

"135 756 3,000"



Compare: Delete�

text

"YES"



Compare: Delete�

text

"NO YES"



Compare: Insert�

text

"9 YES Dumpsters ITEM 1 YES"



Compare: Insert�

text

"Trash receptaclesITEM 1 YES"



Compare: Insert�

text

"ITEM 1 YES Regulatory Signs"



Compare: Replace�

text

The following text attributes were changed: 
   font



Compare: Insert�

text

"9 YES"



Compare: Insert�

text

"UTILITIES"



Compare: Insert�

text

"ITEM 1 YES Water Hydrants"



Compare: Replace�

text

The following text attributes were changed: 
   font



Compare: Insert�

text

"3 NO"



Compare: Delete�

text

"9 1 1"



Compare: Delete�

text

"YES YES YES"



Compare: Delete�

text

"DumpstersTrash receptaclesRegulatory SignsUTILITIES Water Hydrants"



Compare: Delete�

text

"ITEM ITEM"



Compare: Delete�

text

"ITEM ITEM"



Compare: Delete�

text

"1 1 9 3"



Compare: Delete�

text

"YES YES YES NO"
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Jamison/Catfi sh Flats/Fox Run Group Use Areas


These areas consist of a series of group use areas that 
include picnic shelters, restrooms, parking, and related 
facilities.  A complete listing of facilities is provided in 
Table 5.5-7.  Map 5.5 depicts the relationship between 
these facilities and a water elevation of 5437.  At this 
water elevation, some of these facilities would be 
inundated and they would have to be redeveloped at 
another location.  Portions of the trail system would 
also have to be redeveloped.


Map 5.5


Table 5.6 Catfi sh Flats Inventory


JAMISON


ITEM UNIT UNIT
QTY


INUNDATION AT
ELEVATION 5439


PARKING AREA


Asphalt SF 41,500 50%


Wheel Stops ITEM 61 YES


TRAILS


Concrete Trails SF 30,000 YES


ARCHITECTURE


Jamison Restroom SF 485 YES


FURNITURE


Picnic Tables ITEM 4 YES


Benches ITEM 1 YES


Water fountain ITEM 2 YES


Dumpsters ITEM 1 YES


Trash Receptacles ITEM 1 YES


Grills ITEM 4 YES


Regulatory Signs ITEM 9 YES


UTILITIES


Lift Station ITEM 1 YES


ELECTRICAL 


CATFISH FLATS


ITEM UNIT UNIT
QTY


INUNDATION AT
ELEVATION 5439


PARKING AREA


Asphalt SF 61,000 NO


Wheel Stops ITEM 79 NO


TRAILS


Concrete Trails SF 18,392 YES


ARCHITECTURE


Restroom Building SF 485 NO


Group Picnic Area 1 
(North)


Walls LF 135 NO


Group Shelters SF 1,512 NO


Gravel Pavement SF 3,450 NO


Picnic Tables ITEM 10 NO


Electrical Hookup ITEM 1 NO


Group Picnic Area 2
(South)


Walls LF 135 YES


Group Shelters SF 756 YES


Gravel Pavement SF 3,000 NO


Picnic Tables ITEM 8 YES


Electrical Hookup ITEM 1 NO


FURNITURE


Picnic Tables ITEM 5 YES


Benches ITEM 1 YES


Water fountain ITEM 2 YES


Dumpsters ITEM 1 YES


Trash receptacles ITEM 1 YES


Regulatory Signs ITEM 9 YES


UTILITIES


Water Hydrants ITEM 3 NO


Lift Station ITEM 1 NO


ELECTRICAL 


Electrical Transformer ITEM 1 NO


Table 5.5 Jamison Inventory


Jamison
 - Parking
 - Restroom
 - Tables


Catfi sh Flats
 - Parking
 - Restroom
 - Covered Tables
 - Group Picnic


Fox Run
 - Parking
 - Covered Tables
 - Group Picnic


Map 5.5
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Table 5.7 Fox Run Inventory


FOX RUN


ITEM UNIT
UNIT 
QTY


INUNDATION AT 
ELEVATION 5439


PARKING AREA


Gravel SF 31,000 NO


TRAILS
Concrete Trails SF 47,688 50%


ARCHITECTURE
Portable Restrooms ITEM 2 NO


Group Picnic Area


Walls LF 135 YES
Group Shelters SF 1,512 YES
Gravel Pavement SF 3,450 YES
Picnic Tables ITEM 8 YES
Electrical Hookup YES/NO No


FURNITURE


Picnic Tables ITEM 0 YES
Benches ITEM 0 YES
Water fountain ITEM 0 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 2 YES
Regulatory Signs ITEM 5 50%
Fencing LF 716 NO


RECREATIONAL FACILITIES


Beach Volleyball Court ITEM 1 YES
Horse Shoe Pits ITEM 2 YES


UTILITIES
Water Hydrants ITEM 1 NO
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Kingfisher/Platte River Areas


A variety of uses occur at this end of the reservoir, 
especially around the gravel ponds that lie between 
the reservoir and the main park road that leads to the 
campground/marina area.  The large gravel pond is 
used by dog training clubs, non-motorized boaters, 
fishermen, and others.  There are relatively few de-
veloped facilities in this area, primarily parking areas 
and trails.  These are listed in Table 5.8.  Map 5.6 
shows the area in detail and highlights the fact that 
all existing facilities in this area would be inundated 
at 5439’.  


Table 5.8 Kingfisher Area


KINGFISHER AREA


ITEM UNIT UNIT 
QTY


INUNDATION AT 
ELEVATION 5439


PARKING AREA


Gravel SF 38,000 YES
Wheel Stops ITEM 28 YES


FURNITURE


Portable Restrooms ITEM 1 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 1 YES
Regulatory Signs ITEM 3 YES
Fencing LF 375 YES


GRAVEL PONDS


PARKING AREA


Gravel SF 86,500 YES
Wheel Stops ITEM 38 YS


ARCHITECTURE
Portable Restrooms ITEM 1 YES


FURNITURE


Picnic Tables ITEM 4 YES
Dumpsters ITEM 1 YES
Trash receptacles ITEM 1 YES
Regulatory Signs ITEM 18 YES
Fencing LF 596 YES


PLATTE RIVER


PARKING AREA


Asphalt SF 19,000 NO


Wheel Stops ITEM 87 NO


TRAILS
Concrete Trails SF 9,000 50%
ARCHITECTURE
Restroom Building SF 250 NO


FURNITURE


Picnic Tables ITEM 0 NO


Benches ITEM 2 NO


Dumpsters ITEM 0 NO


Trash receptacles ITEM 2 NO


Regulatory Signs ITEM 7 NO


Fencing LF 743 NO


UTILITIES
Water Hydrants ITEM 1 NO
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Kingfi sher/Platte River Areas


A variety of uses occur at this end of the reservoir, 
especially around the gravel ponds that lie between 
the reservoir and the main park road that leads to 
the campground/marina area.  The large gravel 
pond is used by dog training clubs, non-motorized 
boaters, � shermen, and others.  There are relatively 
few developed facilities in this area, primarily parking 
areas and trails.  These are listed in Table 5.8.  Map 
5.6 shows the area in detail and highlights the fact 
that some existing facilities in this area would be 
inundated at 5439.  


Map 5.6
Table 5.8 Kingfi sher Area


KINGFISHER AREA


ITEM UNIT UNIT
QTY


INUNDATION AT
ELEVATION 5439


PARKING AREA


Gravel SF 38,000 YES


Wheel Stops ITEM 28 YES


FURNITURE


Portable Restrooms ITEM 1 YES


Dumpsters ITEM 1 YES


Trash receptacles ITEM 1 YES


Regulatory Signs ITEM 3 YES


Fencing LF 375 YES


GRAVEL PONDS
PARKING AREA


Gravel SF 86,500 NO


Wheel Stops ITEM 38 NO


ARCHITECTURE


Portable Restrooms ITEM 1 NO


FURNITURE


Picnic Tables ITEM 4 NO


Dumpsters ITEM 1 NO


Trash receptacles ITEM 1 NO


Regulatory Signs ITEM 18 NO


Fencing LF 596 NO


PLATTE RIVER
PARKING AREA


Asphalt SF 19,000 NO


Wheel Stops ITEM 87 NO


TRAILS


Concrete Trails SF 9,000 10%


ARCHITECTURE


Restroom Building SF 250 NO


FURNITURE


Picnic Tables ITEM 0 NO


Benches ITEM 2 NO


Dumpsters ITEM 0 NO


Trash receptacles ITEM 2 NO


Regulatory Signs ITEM 7 NO


Fencing LF 743 NO


UTILITIES


Kingfi sher
 - Parking


Platte River
 - Trailhead
 - Parking
 - Restroom


Gravel
Ponds


Map 5.6
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Marina Area


This is a major use area that has been ex-
tensively developed.  The area includes the 
marina itself, a fishing pier, extensive paved 
parking areas, a boat ramp, group picnic 
sites, and an extensive network of walkways 
and trails.  A detailed list of facilties is pro-
vided in Table 5.9.
Map 5.7 shows the area in detail and depicts 
the 5439’ water elevation.  Nearly all of the 
existing facilities in this area would be af-
fected by an increase in the water level to 
5439’ and most of the area would have to be 
redeveloped. 


Table 5.9 Marina Area Inventory


RIVERSIDE MARINA AREA


ITEM UNIT UNIT 
QTY


INUNDATION AT 
ELEVATION 


5439


    Boat Ramp - concrete SF 4,750 YES
PARKING AREA


Asphalt SF 148,000 50%
Wheel Stops ITEM 36 50%


TRAILS
Concrete Trails SF 7,000 YES


ARCHITECTURE
Concessions Building SF 656 YES
Shower/Restroom Building SF 656 YES
Day Use Shelter SF 168 YES
Information Kiosk ITEM 1 YES


Group Picnic Area
Walls LF 135 YES
Group Shelters SF 2,268 YES
Concrete Pavement SF 5,088 YES
Picnic Tables ITEM 10 YES
Electrical Hookups ITEM 1 YES


FURNITURE


Picnic Tables ITEM 10 YES
Benches ITEM 1 YES
Water Fountain ITEM 1 YES
Dumpsters ITEM 4 YES
Trash Receptacles ITEM 4 YES
Regulatory Signs ITEM 37 YES


RECREATION FACILITIES


Beach Volleyball Court ITEM 1 YES
Horseshoe Pits ITEM 2 YES


UTILITIES
Water Hydrants ITEM 2 YES


ELECTRICAL
Light Poles ITEM 1 YES


WATER-BASED OPERATIONS


Concessions Building SF 4,500 RELOCATION


Riverside Marina Slips RELOCATION


Boat Rental Slips/Dock RELOCATION
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Table 5.10 Marina Point & 
Roxborough Cove Inventory


MARINA POINT


ITEM UNIT UNIT
QTY


INUNDATION AT
ELEVATION 5439


PARKING AREA


Asphalt SF 136,500 50%


Wheel Stops ITEM 200 50%


TRAILS


Concrete Trails SF 14,000 50%


ARCHITECTURE


Restroom Building SF 485 NO


ADA Fishing Pier SF 2,000 YES


Information kiosk ITEM 0


Group Picnic Area


Walls LF 135 NO


Group Shelters SF 2,268 NO


Concrete Pavement SF 5,088 NO


Picnic Tables ITEM 10 NO


Electrical Hookup YES/NO yes


FURNITURE


Picnic Tables ITEM 0 NO


Benches ITEM 1 NO


Water fountain ITEM 2 NO


Dumpsters ITEM 1 NO


Trash Receptacles ITEM 2 NO


Regulatory Signs ITEM 9 NO


Fencing LF 138 NO


RECREATIONAL FACILITIES


Beach Volleyball Court ITEM 1 NO


Horse Shoe Pits ITEM 2 NO


UTILITIES


Water Hydrants ITEM 1 NO


ELECTRICAL 


Light poles ITEM 3 YES


Electrical Transformer ITEM 2 YES


ROXBOROUGH COVE


PARKING AREA


Gravel SF 7,950 YES


ARCHITECTURE


Vault Restroom Building SF 250 YES


FURNITURE


Picnic Tables ITEM 5 YES


Trash Receptacles ITEM 3 YES


Regulatory Signs ITEM 8 YES


UTILITIES


Lift Station ITEM 1 YES


ELECTRICAL 


Riverside Marina
 - Slips
 - Concessions
 - Restroom
 - Parking


Boat Rental


Loop A


Fishing Pier


Marina Point
 - Covered 
Tables
 - Restroom


South Ramp
 - Restroom
 - Tables
 - Parking


Parking
Restroom
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Table 5.10 Marina Point & Roxborough Cove Inventory


MARINA POINT


ITEM UNIT UNIT 
QTY


INUNDATION AT 
ELEVATION 5444


PARKING AREA


Asphalt SF 136,500 YES
Wheel Stops ITEM 200 YES


TRAILS
Concrete Trails SF 14,000 YES


ARCHITECTURE
Restroom Building SF 485 YES
ADA Fishing Pier SF 2,000 YES
Information kiosk ITEM 0


Group Picnic Area


Walls LF 135 YES
Group Shelters SF 2,268 YES
Concrete Pavement SF 5,088 YES
Picnic Tables ITEM 10 YES
Electrical Hookup YES/NO yes


FURNITURE


Picnic Tables ITEM 0 YES
Benches ITEM 1 YES
Water fountain ITEM 2 YES
Dumpsters ITEM 1 YES
Trash Receptacles ITEM 2 YES
Regulatory Signs ITEM 9 YES
Fencing LF 138 YES


RECREATIONAL FACILITIES


Beach Volleyball Court ITEM 1 YES
Horse Shoe Pits ITEM 2 YES


UTILITIES
Water Hydrants ITEM 1 YES


ELECTRICAL 
Light poles ITEM 3 YES
Electrical Transformer ITEM 2 YES


ROXBOROUGH COVE


PARKING AREA


Gravel SF 7,950 YES
ARCHITECTURE


Vault Restroom Building SF 250 YES
FURNITURE


Picnic Tables ITEM 5 YES
Trash Receptacles ITEM 3 YES
Regulatory Signs ITEM 8 YES


UTILITIES
Lift Station ITEM 1 YES


ELECTRICAL 
Electrical Transformer ITEM 1 YES
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Plum Creek Area


This area serves as a trailhead and also 
has a day use area with tables, a rest-
room, and parking.  A list of facilities in 
this area is provided in Table 5.11.   Map 
5.8 shows the current area layout.     


Table 5.11 Plum Creek Inventory


PLUM CREEK AREA


ITEM UNIT UNIT 
QTY


INUNDATION AT 
ELEVATION 5444


PARKING AREA


Gravel SF 35,000 YES
TRAILS


Concrete Trails SF 7,200 YES
ARCHITECTURE


Restroom Building SF 485 YES
FURNITURE


Picnic Tables ITEM 11 YES
Benches ITEM 1 YES
Dumpsters ITEM 1 YES
Regulatory Signs ITEM 2 YES
Fencing LF 697 YES


RECREATIONAL


Volleyball ITEM 1 YES
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Plum Creek Area


This area serves as a trailhead 
and also has a day use area 
with tables, a restroom, and 
parking.  A list of facilities in this 
area is provided in Table 5.11.   
Map 5.7 shows the current area 
layout.     


Table 5.11 Plum Creek Inventory


PLUM CREEK AREA


ITEM UNIT UNIT
QTY


INUNDATION AT
ELEVATION 5439


PARKING AREA


Gravel SF 35,000 YES


TRAILS


Concrete Trails SF 7,200 50%


ARCHITECTURE


Restroom Building SF 485 YES


FURNITURE


Picnic Tables ITEM 11 YES


Benches ITEM 1 YES


Dumpsters ITEM 1 YES


Regulatory Signs ITEM 2 YES


Fencing LF 697 YES


RECREATIONAL


Volleyball ITEM 1 YES


Plum Creek
 - Parking
 - Restroom
 - Volleyball
 - Tables


Map 5.8
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Mitigation Plan


This section provides an area by area discussion and conceptual designs for replacing facilities affected by an 
increase in water level to 5437’.  Cost estimates for facility replacement are presented at the back of this sec-
tion.
North Boat Ramp
•	 High Pool Elevation, 5437’, results in partial inundation of this facility, with ramps becoming inoperable.
•	 Facilities affected are the boat ramps.
•	 Boat ramps would be constructed to extend to the elevation of the existing ramps in order to operate at low 


water levels.  The gradient (slope) on the new ramps would be reduced.
The resulting concept is illustrated in Map 5.9.
Massey Draw Day Use Area


•	 Raising the water level to a High Pool Elevation of 5437’ severely reduces the recreation capacity of this 
area but does not inundate the existing parking area and restrooms.


•	 Mitigation to this area would include creating a usable recreational area in a location closer to large parking 
area, with a similar amount of usable area that currently exists.  Existing beach volleyball and horseshoe 
pits would be rebuilt.  Furniture can be stored and relocated to future area.


The resulting mitigation concept is illustrated in Map 5.9.
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Swim Beach and Vicinity
Impacts in the Swim Beach vicinity are the most substantial of all facilities located along the shoreline.  The 
majority of the Swim Beach site and associated parking area would be inundated and a number of other facilities 
would also be affected.  The mitigation concept is described below and is illustrated in Map 5.10.


Swim Beach


•	 Swim beach area is completely inundated at 5437’.
•	 The facility would be relocated to the west of the current facility.  A swim beach area of similar quality to that 


presently existing could be developed at this location.
•	 In order to construct a beach, the existing facility will need to be demolished and excavated.  Sand will 


need to be saved and also imported to create the new beach environment.  The excavated material will 
assist in filling low areas that would be inundated at 5439’ to ensure these areas are usable at this pro-
posed elevation.


•	 The current buildings, lawn area, and recreation facilities would be rebuilt in the new location.


Jamison Picnic Area/ Catfish Flats & Fox Run Group Picnic Areas


The existing parking at Jamison and the day use area at Catfish Flats would be partially inundated.  New park-
ing facilities at Jamison would be developed closer to the road.  These areas, which currently don’t directly 
relate to the water, would have an improved setting, each situated on an elevated site overlooking the reser-
voir.  Earthfill would be used to raise each area to create this close relationship with the water. 
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Map 5.10


RELOCATED BEACH


EARTH FILL TO CREATE BREAK-
WATER TO PROTECT BEACH


EARTH FILL TO CREATE BREAK-
WATER TO PROTECT BEACH


RELOCATED DAY USE AREA


RELOCATED DAY USE AREA


RELOCATED DAY USE AREA


RELOCATED SWIM BEACH ACTIVITIES


RELOCATED PARKING LOTS. EARTH 
FILL WHERE NEEDED,


EXISTING DAY USE AREA


EXISTING DAY USE AREA


EXISTING DAY USE AREA


EXISTING DAY USE AREA


RELOCATED PARKING LOTS


DEER CREEK


SWIM BEACH


JAMISON


CATFISH FLATS


FOX RUN 2


RELOCATED DAY USE AREA


RELOCATED PARKING LOTS
EAGLE COVE


EARTHFILL TO PROTECT EXISTING FACILITIES.


EARTHFILL TO PROTECT EXISTING FACILITIES.


EARTHFILL TO PROTECT EXISTING FACILITIES.


EARTHFILL TO PROTECT EXISTING FACILITIES.
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Kingfisher Day Use Area


•	 Kingfisher area is entirely inundated at 5437’.
•	 A new parking area would be developed along the shoreline at a site west of its current location.  The area 


would include a portable restroom and similar facilities to those that exist at the current site.  
•	 Existing trail connections would be redeveloped above the high waterline to provide similar recreational op-


portunities.


Gravel Ponds


•	 The gravel ponds are not inundated at 5437’; however, the road to the parking area is partially inundated. 
This road would be raised with earth fill and rebuilt.
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KINGFISHER


RELOCATED PARKING LOTS


EARTH FILL AND REBUILD ROAD


PROPOSED CULVERT


REBUILD BRIDGE AT A 
HIGHER ELEVATION


EARTH FILL AND 
REBUILD ROAD


EXISTING DAY 
USE AREA


3
Map 5.11


RELOCATED DAY USE AREA


Map 5.11
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Marina Area


There is significantly higher topography in the Marina area, which somewhat limits impacts to shoreline facili-
ties.  The mitigation concept for this area is shown in Map 5.12.


Marina Point/South Ramp


•	 Marina Point facilities are impacted at the proposed water elevation.  While most of the facilities are above 
the 5439, most of the parking area falls below that elevation. The result is a relocation of the parking which 
will effer the group day use area, volleyball and horseshoe pits. These facilities, which weren’t inundated, 
will also have to be relocated.  


•	 Significant earthwork in the form of earth fill needs to be accomplished to ensure future use in this area.  
The current facilities would be located on an elevated surface.  This fill placement would include construc-
tion of new breakwaters similar to those that currently exist that would function at water elevation 5437’.


•	 Due to the possibility of increased water fluctuations, the marina store and restaurant were relocated to 
the shoreline.  The marina would be developed on a flotation system for the designed for the occurrence of 
water above the 5437’ elevation.  


•	 The parking areas, day use shelters, group use area and recreational areas associated with the South 
Ramp would also be mostly inundated at 5439’.  These areas would be rebuilt on fill areas in the same 
general location where they currently exist.


•	 The boat rental site would need to be raised and relocated slightly to the West.
•	 Trails and walkways in the inundated area would be rebuilt.
•	 There is a distinct possibility that construction activities in the marina vicinity will result in a loss of revenue 


to the marina operator and state park.  The window when construction could occur without significantly 
affecting marina operations is relatively short, extending from November through March.  This is probably 
not enough time to complete the required reconstruction, particularly if adverse weather conditions are en-
countered.  Potential economic effects resulting from this disruption are discussed in Chapter 4 of the main 
report.


Roxborough Cove Day Use Area


•	 This small yet popular day use area is entirely inundated at water elevation 5439’.  It would be relocated 
to a new location close to its existing one.  Easy access to the shoreline, which it currently enjoys, would 
remain as the draw card for this area.


Plum Creek Day Use Area and Trailhead


•	 Plum Creek Day Use Area is entirely inundated at the proposed water elevation.
•	 The area would be relocated to the southern edge of the reservoir.  The recreational facilities would be 


replaced at this location and a new restroom would be built.
•	 The Plum Creek trailhead would be relocated to this area and inundated trail segments replaced.  
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5437’ Alternative Mitigation Cost Estimate


EDAW, Inc.
CONCEPT PLAN COST ESTIMATE July 31, 2007


2007
NORTH RAMP


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
 Remove Existing Asphalt Trail SF 0 $0.78 $0 Asphalt trail to picnic shelters
  Remove Existing Concrete trails SF 200 $0.78 $156
  Remove Existing Asphalt Pavement SF 32000 $0.78 $24,960
  Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
  Remove & Relocate Existing Shade Structure EA 0 $10,400.00 $0
  Remove and relocate Information Kiosk Signage EA 2 $1,040.00 $2,080
  Remove & Relocate Existing Light Poles EA 2 $3,120.00 $6,240
CATEGORY SUBTOTAL $36,741


EARTHWORK
Bulk Embankment CY 3556 $2.08 $7,396 (Fill = 47000 CY)
Excavation and Hauling CY 3556 $3.12 $11,095


Includes excavation and 1 mile haul to construction
site


Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 3556 $4.16 $14,793


Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 335500 $0.03 $10,468 Assumes 120% of all paved and landscape areas
CATEGORY SUBTOTAL $54,152


ROADS AND PARKING
Asphalt SF 20000 $2.31 $46,139 Includes new asphalt for regraded area
Striping ALLOW 1 $5,200.00 $5,200
Curb and gutter LF 1000 $8.32 $8,320


CATEGORY SUBTOTAL $59,659


BOAT RAMPS
Concrete


SF 29000 $8.32 $241,280
Includes all launch lanes (8), plus extension for 
operations at 5417.  8 inch stamped concrete.


Rip Rap Erosion Protection Allow 1 $15,600.00 $15,600 At Boat ramp


Docks ITEM 4 $1,040.00 $4,160 Assume reuse of docks. Salvage, store &relocate.
CATEGORY SUBTOTAL $261,040


TRAILS
Concrete Trails SF 0 $3.64 $0 Assumes 6' wide path
Asphalt Trail SF 0 $2.08 $0 Assumes 6' wide path
CATEGORY SUBTOTAL $0


STRUCTURES
Restroom Building -West SF 0 $234.00 $0 Remain in place - not affected
Restroom Building SF 0 $234.00 $0 Remain in place - not affected
Day Use Shelter EA 0 $0.00 $0 Cost to relocate accounted for in demolition division
Day Use Shelter Concrete Pad SF 0 $3.64 $0 Assume 1000 S.F. per Shelter
Information kiosk EA 0 $0.00 $0 Cost to relocate accounted for in demolition division
CATEGORY SUBTOTAL $0


FURNISHINGS


Picnic Tables
EA 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Benches ITEM 0 $0.00 $0 not affected
Water fountain ITEM 0 $0.00 $0 2 attached per restroom building - Not affected


Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Bollards


ITEM 0 $156.00 $0
gate posts at launch ramps - store and relocate in 
existing location


Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0


UTILITIES
Water Line


LF 0 $7.80 $0
1" diameter water distribution line.  Assumed length 
for relocated hydrants


Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0


EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


Water Hydrants
EA 0 $1,560.00 $0


Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 0 $15,600.00 $0 not affected
Storm Water Inlets


EA 0 $3,640.00 $0
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 0 $10,400.00 $0


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $0


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line


LF 200 $15.60 $3,120
Underground electric distribution in conduit. Allow for 
lighting and misc. electric.


Telephone Line EA 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers ITEM 0 $0.00 $0 75 KVA


Light poles ITEM 2 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $3,120


LANDSCAPE
Seeding Dryland Grasses SF 1000 $0.10 $104 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 1000 $0.03 $31 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $312.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $135


IRRIGATION
Point of Connection EA 0 $2,080.00 $0 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $0


SUBTOTAL $414,847
CONTRACTORS GENERAL CONDITIONS 12% $49,782
CONCEPT PLAN CONTINGENCY 25% $103,712
GRAND TOTAL $568,340
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


MASSEY DRAW


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Asphalt Trail SF 5600 $0.78 $4,368 Asphalt trail to picnic shelters
  Remove horse shoe boards and store EA 4 $208.00 $832
  Remove volleyball court posts and store EA 2 $208.00 $416


CATEGORY SUBTOTAL $7,881


EARTHWORK
Bulk Embankment CY 1500 $2.08 $3,120
Excavation and Hauling CY 1500 $3.12 $4,680
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 880 $4.16 $3,661


Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 1000 $0.05 $52 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $21,913


PARKING AREA
Gravel SF 34000 $0.00 $0 not affected
Wheel Stops ITEM 34 $0.00 $0 not affected


CATEGORY SUBTOTAL $0


TRAILS
Concrete Trails SF 0 $3.64 $0
Asphalt Trail SF 5600 $2.08 $11,648 Assumes 6' wide path


CATEGORY SUBTOTAL $11,648


ARCHITECTURE
Restroom Building SF 0 $234.00 $0 not affected


CATEGORY SUBTOTAL $0


FURNITURE
Picnic Tables ITEM 8 $104.00 $832 Remove, store and relocate tables
Benches ITEM 2 $104.00 $208 Remove, store and relocate 2 timber benches
Dumpsters ITEM 0 $780.00 $0 not affected
Trash Receptacles ITEM 3 $52.00 $156 Remove, store and relocate.
Grills ITEM 0 $78.00 $0 not affected
Regulatory Signs ITEM 0 $208.00 $0 not affected
Fencing LF 0 $15.60 $0 not affected


CATEGORY SUBTOTAL $1,196


RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 2 $1,040.00 $2,080


CATEGORY SUBTOTAL $7,280


LANDSCAPE
Seeding Dryland Grasses SF 392040 $0.10 $40,772 Allowance - 9 acres day use area. Drilled seeding 
Straw Mulch SF 392040 $0.05 $20,386 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 75 $390.00 $29,250 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height
Shrubs EA 250 $26.00 $6,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $106,008


IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 350 $78.00 $27,300 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $29,380


SUBTOTAL $185,306
CONTRACTORS GENERAL CONDITIONS 12% $22,237
CONCEPT PLAN CONTINGENCY 25% $46,327
GRAND TOTAL $253,869
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


EAGLE COVE


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove and relocate post and cable barrier LF 84 $10.40 $874
  Remove and relocate dumpster EA 1 $104.00 $104


CATEGORY SUBTOTAL $3,243


EARTHWORK
Bulk Embankment CY 2500 $2.08 $5,200


Excavation and Hauling CY 2500 $3.12 $7,800
Includes excavation and 1 mile haul to construction
site


Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 250 $4.16 $1,040


Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 40000 $0.05 $2,080 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $26,520


Page 1 of 1


EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


PARKING AREA
Wheel Stops ITEM 29 $20.80 $603 Relocated 6"x8"x8' CCA timber
Gravel SF 13000 $0.78 $10,140 Assume 8" depth base course = 40 SF/CY 


CATEGORY SUBTOTAL $10,743


ARCHITECTURE
Portable restroom ITEM 1 $780.00 $780 Relocation to new location


CATEGORY SUBTOTAL $780


FURNITURE
Dumpsters ITEM 0 $780.00 $0 Cost accounted for in demolition division
Trash Receptacles ITEM 1 $52.00 $52 Remove and relocate.
Regulatory Signs EA 2 $208.00 $416 Traffic signs, warning signs, direction signs etc
Fencing LF 84 $0.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $468


LANDSCAPE
Seeding Dryland Grasses SF 65340 $0.10 $6,795 Drilled seeding
Straw Mulch SF 65430 $0.05 $3,402 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 50 $390.00 $19,500 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 8' Average Height
Shrubs EA 100 $26.00 $2,600 5 Gallon Shrubs
CATEGORY SUBTOTAL $41,398


IRRIGATION
Point of Connection EA 1 $2,080.00 $2,080 Connection to water main, vacuum breaker, 
Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 175 $78.00 $13,650 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $15,730


SUBTOTAL $98,882
CONTRACTORS GENERAL CONDITIONS 12% $11,866
CONCEPT PLAN CONTINGENCY 25% $24,720
GRAND TOTAL $135,468


PARK ENTRANCE STATION - DEER CREEK


EXISTING AREA IS NOT DISTURBED


DEER CREEK DAY USE AREA


EXISTING AREA IS NOT DISTURBED
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COST NOTESITEM UNIT UNIT QTY


UNIT
COST


SWIM BEACH


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Concrete trails SF 12000 $0.78 $9,360
  Remove Existing Asphalt Pavement SF 35292 $0.78 $27,528
  Remove Existing Turf SF 50000 $0.05 $2,600
  Remove Existing Traffic Signs ALLOW 1 $2,080.00 $2,080 Store and reinstall at future locations
  Remove and relocate Information Kiosks EA 2 $1,040.00 $2,080


  Demolish Existing Buildings ALLOW 1 $20,800.00 $20,800


   Remove and relocate wheel stops EA 310 $20.80 $6,448 Remove, store and relocate
Remove and store Chain Mesh Fence LF 929 $5.20 $4,831
Remove and relocate post and rail fence LF 44 $20.80 $915


CATEGORY SUBTOTAL $78,907


EARTHWORK
Bulk Earthwork CY 171000 $4.16 $711,360 In Place - (Cut = 765,000, Fill = 20,457 CY)
Bulk Cut CY 765000 $2.08 $1,591,200


Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Excavation and Hauling CY 0 $3.12 $0


Includes excavation and 1 mile haul to construction
site


Topsoil - Strip , Stockpile and Spread CY 6618 $4.16 $27,531
Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 900000 $0.05 $46,800 Assumes all paved and landscape areas + 20%
CATEGORY SUBTOTAL $2,387,291


ROADS AND PARKING
Asphalt SF 36000 $2.31 $83,050
Striping ALLOW 1 $5,200.00 $5,200


CATEGORY SUBTOTAL $88,250


TRAILS
Concrete Trails SF 12000 $3.64 $43,680 Assumes 6' wide path


CATEGORY SUBTOTAL $43,680


STRUCTURES
Swim beach Shower/Restroom Building SF 1600 $234.00 $374,400
Swim beach Concession Building SF 650 $234.00 $152,100


Swim beach First Aid Station SF 510 $234.00 $119,340


Information kiosk SF 2 $0.00 $0 Cost to relocate accounted for in demolition division
Concrete Plaza SF 7000 $3.64 $25,480


CATEGORY SUBTOTAL $671,320


FURNISHINGS
Picnic Tables EA 12 $104.00 $1,248 Store and relocate picnic tables at future locations
Benches ITEM 7 $0.00 $0
Water fountain ITEM 2 $0.00 $0
Dumpsters ITEM 4 $780.00 $3,120 Store and reinstall at future locations
Trash Receptacles ITEM 10 $52.00 $520 Store and reinstall at future locations
Bollards ITEM 6 $156.00 $936 store and relocate in existing location
Grills ITEM 8 $78.00 $624 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division
Fencing - Chain Mesh LF 929 $10.40 $9,662
Fencing - Post and Rail LF 44 $0.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $16,110


RECREATIONAL FACILITIES
Beach Sand CY 13500 $15.60 $210,600 120,000 SF assumed depth of 3' = 13500 CY
CATEGORY SUBTOTAL  $210,600
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UTILITIES
Water Line LF 250 $7.80 $1,950 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants


EA 2 $1,560.00 $3,120
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 2 $0.00 $0 not affected
Storm Water Inlets


EA 3 $3,640.00 $10,920
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 2 $10,400.00 $20,800


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 1000 $24.96 $24,960 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $72,150


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $15.60 $7,800 Underground electric distribution in condui
Telephone EA 1 $2,600.00 $2,600 Underground telephone wire in conduit
Transformers EA 0 $10,400.00 $0 75 KVA


Light poles ITEM 0 $2,080.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $10,400


LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas
Seeding Irrigated Turf Grasses SF 30000 $0.16 $4,680 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 30000 $0.05 $1,560 Spray mulch over seeded areas
Deciduous Trees EA 75 $390.00 $29,250 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height
Shrubs EA 250 $26.00 $6,500 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $51,090


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 80000 $1.04 $83,200 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 350 $78.00 $27,300 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $112,580


SUBTOTAL $3,742,377
CONTRACTORS GENERAL CONDITIONS 12% $449,085
CONCEPT PLAN CONTINGENCY 25% $935,594
GRAND TOTAL $5,127,056
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JAMISON


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Concrete trails SF 0 $0.78 $0 See Overall Trails Cost Division at end of document


  Remove Existing Asphalt Pavement SF 41500 $0.78 $32,370
  Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
   Remove and relocate wheel stops EA 61 $10.40 $634 Remove, store and relocate
 Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200


CATEGORY SUBTOTAL $41,510


EARTHWORK
Bulk Earthwork CY 3000 $4.16 $12,480
Bulk Embankment CY 3000 $2.08 $6,240 (fill = 3000 CY)
Rock Removal Allow 1 $5,200.00 $5,200 Allowance for unclassified rock removal
Excavation and Hauling CY 10000 $3.12 $31,200


Includes excavation and 1 mile haul to construction
site


Topsoil - Strip , Stockpile and Spread CY 1390 $4.16 $5,782
Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 5000 $0.05 $260 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $61,162


ROADS AND PARKING
Asphalt SF 41500 $2.31 $95,738 Includes new asphalt for regraded area
Striping ALLOW 1 $1,040.00 $1,040


CATEGORY SUBTOTAL $96,778
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COST NOTESITEM UNIT UNIT QTY


UNIT
COST


TRAILS
Concrete Trails SF 1000 $3.64 $3,640 See Overall Trails Cost Division at end of document


CATEGORY SUBTOTAL $3,640


STRUCTURES
Restroom Building SF 0 $234.00 $0 new restroom - four fixtures total


CATEGORY SUBTOTAL $0


FURNISHINGS


Picnic Tables
EA 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Benches ITEM 0 $78.00 $0 Store and relocate at future location
Water fountain


ITEM 0 $0.00 $0
2 attached per restroom building, part of Restroom 
cost.


Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $0


UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants


EA 0 $1,560.00 $0
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets


EA 0 $3,640.00 $0
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 0 $10,400.00 $0


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $0


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in conduit
Telephone EA 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA


Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0


LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $390.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $0


IRRIGATION
Point of Connection


EA 0 $2,080.00 $0
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $0


SUBTOTAL $203,090
CONTRACTORS GENERAL CONDITIONS 12% $24,371
CONCEPT PLAN CONTINGENCY 25% $50,772
GRAND TOTAL $278,233
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


TRAILS
Concrete Trails SF 1000 $3.64 $3,640 See Overall Trails Cost Division at end of document


CATEGORY SUBTOTAL $3,640


STRUCTURES
Restroom Building SF 0 $234.00 $0 new restroom - four fixtures total


CATEGORY SUBTOTAL $0


FURNISHINGS


Picnic Tables
EA 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Benches ITEM 0 $78.00 $0 Store and relocate at future location
Water fountain


ITEM 0 $0.00 $0
2 attached per restroom building, part of Restroom 
cost.


Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $0


UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants


EA 0 $1,560.00 $0
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets


EA 0 $3,640.00 $0
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 0 $10,400.00 $0


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $0


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in conduit
Telephone EA 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA


Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0


LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $390.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $0


IRRIGATION
Point of Connection


EA 0 $2,080.00 $0
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $0


SUBTOTAL $203,090
CONTRACTORS GENERAL CONDITIONS 12% $24,371
CONCEPT PLAN CONTINGENCY 25% $50,772
GRAND TOTAL $278,233
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


CATFISH FLATS - GROUP AREA 1 & 2


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
Remove Existing Concrete trails SF 18392 $0.78 $14,346
  Remove Existing Asphalt Pavement SF 0 $0.78 $0
   Remove and relocate wheel stops EA 0 $10.40 $0 Remove, store and relocate
 Demolish & Remove Existing Restroom ALLOW 0 $5,200.00 $0
Remove Existing shelter structures, store, 
demolish walls EA 1 $10,400.00 $10,400


CATEGORY SUBTOTAL $27,011


EARTHWORK
Bulk Embankment CY 5000 $2.08 $10,400 no fill
Rock Removal Allow 1 $10,400.00 $10,400 Allowance for unclassified rock removal
Excavation and Hauling CY 10000 $3.12 $31,200


Includes excavation and 1 mile haul to construction
site


Topsoil - Strip , Stockpile and Spread CY 1420 $4.16 $5,907
Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 7000 $0.05 $364 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $58,271


ROADS AND PARKING
Asphalt SF 0 $2.31 $0
Striping ALLOW 0 $1,040.00 $0
Curb and gutter LF 0 $8.32 $0


CATEGORY SUBTOTAL $0


TRAILS
Concrete Trails SF 5000 $3.64 $18,200 See Overall Trails Cost Division at end of document


CATEGORY SUBTOTAL $18,200


STRUCTURES
Restroom Building SF 0 $234.00 $0 new restroom - four fixtures total


Group Picnic Area 1 75 person capacity
Walls FF 0 $36.40 $0 135 LF,  56"h


Reinstall Group Shelters
EA 0 $7,800.00 $0


Dimensions of canopies  approx:18'x21' ea.- 4 
canopies


Day Use Shelter Concrete Pad SF 0 $3.64 $0 Assume 1000 S.F. per Shelter
Gravel Pavement SF 0 $0.78 $0


Picnic Tables
ITEM 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Grills
ITEM 0 $104.00 $0


Group grill - remove, store and reinstall at future 
locations


CATEGORY SUBTOTAL $0


Group Picnic Area 2 75 person capacity
Walls FF 0 $36.40 $0 135 LF, 56" height


Group Shelters
EA 0 $7,800.00 $0


Dimensions of canopies approx. 18'x21' - 2 canopies


Gravel Pavement SF 0 $0.78 $0


Picnic Tables
ITEM 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Grills
ITEM 0 $104.00 $0


Group grill - remove, store and reinstall at future 
locations


CATEGORY SUBTOTAL $0


FURNISHINGS


Picnic Tables
EA 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Benches ITEM 0 $78.00 $0 Store and relocate at future location
Water fountain ITEM 0 $0.00 $0 2 attached per restroom building, part of Restroom 
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $0.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $0


UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants


EA 0 $1,560.00 $0
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets


EA 0 $3,640.00 $0
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 0 $10,400.00 $0


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $0


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone LF 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA


Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0


LANDSCAPE
Seeding Dryland Grasses SF 50000 $0.10 $5,200 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 50000 $0.05 $2,600 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 12 $364.00 $4,368 Allowance. 8' Average Height
Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $23,218


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 75 $78.00 $5,850 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $7,930


SUBTOTAL $134,630
CONTRACTORS GENERAL CONDITIONS 12% $16,156
CONCEPT PLAN CONTINGENCY 25% $33,658
GRAND TOTAL $184,443
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UNIT
COST


FOX RUN


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Gravel parking area SF 31000 $0.16 $4,836


  Remove Existing Concrete trails SF 2000 $0.78 $1,560
 Remove Existing shelter structures, store, 
demolish walls ALLOW 1 $10,400.00 $10,400


  Remove horse show boards and store EA 4 $208.00 $832


  Remove volleyball court posts and store EA 2 $208.00 $416


CATEGORY SUBTOTAL $20,309


EARTHWORK
Bulk Embankment CY 6000 $2.08 $12,480
Rock Removal Allow 1 $5,200.00 $5,200 Allowance for unclassified rock removal
Excavation and Hauling CY 7000 $3.12 $21,840


Includes excavation and 1 mile haul to construction
site


Topsoil - Strip , Stockpile and Spread CY 1500 $4.16 $6,240
Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 5000 $0.05 $260 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $46,020


ROADS AND PARKING
Asphalt SF 0 $2.31 $0
Striping ALLOW 0 $1,040.00 $0
Curb and gutter LF 0 $8.32 $0


CATEGORY SUBTOTAL $0
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UNIT
COST


TRAILS
Concrete Trails SF 1000 $3.64 $3,640


CATEGORY SUBTOTAL $3,640


STRUCTURES
Portable Restrooms EA 0 $780.00 $0 Relocate to future location


Group Picnic Area 75 person capacity
Walls FF 0 $36.40 $0 135 LF,  56"h


Reinstall Group Shelters
EA 0 $10,400.00 $0


Dimensions of canopies  approx:18'x21' ea.- 
canopies


Gravel Pavement SF 0 $0.78 $0


Picnic Tables
ITEM 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Grills
ITEM 0 $104.00 $0


Group grill - remove, store and reinstall at future 
locations


CATEGORY SUBTOTAL $0


FURNISHINGS
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Remove and relocate to future location
Fencing LF 0 $10.40 $0 Remove and relocate to future location


CATEGORY SUBTOTAL $0


RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 0 $5,200.00 $0 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 0 $520.00 $0


CATEGORY SUBTOTAL $0


UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants


EA 0 $1,560.00 $0
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets


EA 0 $3,640.00 $0
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 0 $10,400.00 $0


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $0


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone EA 0 $2,600.00 $0 Underground telephone wire in condui
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0


LANDSCAPE
Seeding Dryland Grasses SF 5000 $0.10 $520 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5000 $0.05 $260 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $390.00 $7,800 Allowance. 2.5 " Caliper
Evergreen Trees EA 5 $364.00 $1,820 Allowance. 8' Average Height
Shrubs EA 20 $26.00 $520 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $10,920


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $2,080


SUBTOTAL $82,969
CONTRACTORS GENERAL CONDITIONS 12% $9,956
CONCEPT PLAN CONTINGENCY 25% $20,742
GRAND TOTAL $113,668
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


KINGFISHER AREA


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Traffic Signs ALLOW 1 $520.00 $520 Store and reinstall at future locations
  Remove & Relocate Post and cable fencing LF 375 $10.40 $3,900
Remove and relocate wheel stops EA 28 $10.40 $291 Remove existing and relocate to future location


CATEGORY SUBTOTAL $6,976


EARTHWORK
Bulk Embankment CY 2500 $2.08 $5,200


Rock Removal Allow 1 $2,600.00 $2,600 Allowance for unclassified rock removal
Excavation and Hauling CY 2500 $3.12 $7,800


Includes excavation and 1 mile haul to construction
site


Topsoil - Strip , Stockpile and Spread CY 850 $4.16 $3,536
Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 46000 $0.05 $2,392 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $21,528


ROADS AND PARKING
Gravel SF 38000 $0.78 $29,640


CATEGORY SUBTOTAL $29,640


FURNISHINGS
Portable Restrooms EA 1 $780.00 $780 Relocate to future location
Dumpsters ITEM 1 $780.00 $780 Store and reinstall at future locations
Trash Receptacles ITEM 1 $52.00 $52 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $1,612


LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 10 $390.00 $3,900 Allowance. 2.5 " Caliper
Evergreen Trees EA 10 $364.00 $3,640 Allowance. 8' Average Height
Shrubs EA 25 $26.00 $650 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $14,985


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 45 $78.00 $3,510 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $5,590


SUBTOTAL $80,332
CONTRACTORS GENERAL CONDITIONS 12% $9,640
CONCEPT PLAN CONTINGENCY 25% $20,083
GRAND TOTAL $110,054
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


TRAILS
Concrete Trails SF 1000 $3.64 $3,640


CATEGORY SUBTOTAL $3,640


STRUCTURES
Portable Restrooms EA 0 $780.00 $0 Relocate to future location


Group Picnic Area 75 person capacity
Walls FF 0 $36.40 $0 135 LF,  56"h


Reinstall Group Shelters
EA 0 $10,400.00 $0


Dimensions of canopies  approx:18'x21' ea.- 
canopies


Gravel Pavement SF 0 $0.78 $0


Picnic Tables
ITEM 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Grills
ITEM 0 $104.00 $0


Group grill - remove, store and reinstall at future 
locations


CATEGORY SUBTOTAL $0


FURNISHINGS
Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Remove and relocate to future location
Fencing LF 0 $10.40 $0 Remove and relocate to future location


CATEGORY SUBTOTAL $0


RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 0 $5,200.00 $0 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 0 $520.00 $0


CATEGORY SUBTOTAL $0


UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants


EA 0 $1,560.00 $0
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets


EA 0 $3,640.00 $0
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 0 $10,400.00 $0


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $0


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone EA 0 $2,600.00 $0 Underground telephone wire in condui
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0


LANDSCAPE
Seeding Dryland Grasses SF 5000 $0.10 $520 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 5000 $0.05 $260 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 20 $390.00 $7,800 Allowance. 2.5 " Caliper
Evergreen Trees EA 5 $364.00 $1,820 Allowance. 8' Average Height
Shrubs EA 20 $26.00 $520 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $10,920


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $2,080


SUBTOTAL $82,969
CONTRACTORS GENERAL CONDITIONS 12% $9,956
CONCEPT PLAN CONTINGENCY 25% $20,742
GRAND TOTAL $113,668
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


GRAVEL POND AREA 


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations
   Remove and relocate wheel stops EA 38 $10.40 $395 Remove, store and relocate
  Remove & Relocate Post and cable fencing LF 596 $10.40 $6,198


CATEGORY SUBTOTAL $9,067


EARTHWORK
Bulk Embankment CY 1000 $2.08 $2,080 (fill = 1000 CY cut = 1000 CY)
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling CY 1000 $3.12 $3,120


Includes excavation and 1 mile haul to construction
site


Topsoil - Strip , Stockpile and Spread CY 850 $4.16 $3,536
Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 45000 $0.05 $2,340 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $12,116


ROADS AND PARKING
Asphalt SF 10000 $2.31 $23,100 Includes new asphalt for regraded area
Bridge EA 0 $300,000.00 $0 Include installation costs


CATEGORY SUBTOTAL $23,100


STRUCTURES
Portable Restrooms EA 0 $780.00 $0 Relocate to future location


CATEGORY SUBTOTAL $0


FURNISHINGS


Picnic Tables
EA 0 $104.00 $0


Store and relocate picnic tables under relocated 
shelters


Dumpsters ITEM 0 $780.00 $0 Store and reinstall at future locations
Trash Receptacles ITEM 0 $52.00 $0 Store and reinstall at future locations
Grills ITEM 0 $78.00 $0 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $0


LANDSCAPE
Seeding Dryland Grasses SF 0 $0.10 $0 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 0 $0.05 $0 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 0 $390.00 $0 Allowance. 2.5 " Caliper
Evergreen Trees EA 0 $364.00 $0 Allowance. 8' Average Height
Shrubs EA 0 $26.00 $0 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $0


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 0 $78.00 $0 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $2,080


SUBTOTAL $46,363
CONTRACTORS GENERAL CONDITIONS 12% $5,564
CONCEPT PLAN CONTINGENCY 25% $11,591
GRAND TOTAL $63,517


PLATTE RIVER


EXISTING AREA IS NOT DISTURBED
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


MARINA POINT


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
 Remove Existing shelter structures, store ALLOW 1 $20,800.00 $20,800 6 canopies
  Remove Existing Concrete Plaza at group area SF 5088 $0.78 $3,969


  Remove Existing Concrete trails SF 38000 $0.78 $29,640 Includes Riverside South Ramp trails
  Remove Existing Asphalt Pavement SF 155000 $0.78 $120,900
  Remove Existing Regulatory Signs ALLOW 1 $208.00 $208
   Remove and relocate wheel stops EA 200 $10.40 $2,080 Remove, store and relocate
  Remove & relocate timber fencing LF 138 $10.40 $1,435


 Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200


  Remove & Relocate Existing Light Poles EA 3 $3,120.00 $9,360


  Remove horse show boards and store EA 4 $208.00 $832


  Remove volleyball court posts and store EA 2 $208.00 $416


CATEGORY SUBTOTAL $197,105


EARTHWORK


Bulk Embankment CY 1000 $2.08 $2,080 Earthworks accounted for in Riverside Area takeoffs.
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling CY 1000 $3.12 $3,120 site
Topsoil - Strip , Stockpile and Spread CY 4350 $4.16 $18,096


Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 240000 $0.05 $12,480 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $36,816


ROADS AND PARKING
Asphalt SF 86679 $2.31 $199,963 Includes new asphalt for regraded area
Striping ALLOW 1 $2,080.00 $2,080


CATEGORY SUBTOTAL $202,043


TRAILS
Concrete Trails


SF 36000 $3.64 $131,040
Assumes 6' wide path, all proposed trails for Marina 
Point, Riverside, south ramp, to Roxborough Cove


CATEGORY SUBTOTAL $131,040


STRUCTURES


Group Picnic - Marina Point 125 person capacity
Walls FF 630 $36.40 $22,932 135 LF,  56"h


Reinstall Group Shelters
ALLOW 1 $20,800.00 $20,800


Dimensions of canopies  approx:18'x21' ea.- 6 
canopies


Day Use Shelter Concrete Pad SF 1000 $3.64 $3,640 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5088 $3.12 $15,875


Picnic Tables
ITEM 10 $104.00 $1,040


Store and relocate picnic tables under relocated 
shelters


Electric hookups
ALLOW 1 $520.00 $520


Provision of conduit and outlets, not connection to
power


Grills
ITEM 1 $104.00 $104


Group grill - remove, store and reinstall at future 
locations


CATEGORY SUBTOTAL $64,911


ADA Fishing Pier ALLOW 1 $5,200.00 $5,200 Remove and relocate to future location
Portable Restrooms EA 1 $780.00 $780 Relocate to future location
Restroom Building SF 1100 $234.00 $257,400


CATEGORY SUBTOTAL $263,380
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


FURNISHINGS
Picnic Tables EA 0 $104.00 $0 Qty allowed for in group structure
Benches ITEM 1 $104.00 $104 Store and reinstall at future locations
Water fountain ITEM 2 $0.00 $0 2 attached per restroom building - in restroom cost
Dumpsters ITEM 2 $780.00 $1,560 Store and reinstall at future locations
Trash Receptacles ITEM 1 $52.00 $52 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $1,716


RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts.
Horse Shoe Pits ITEM 2 $520.00 $1,040


CATEGORY SUBTOTAL $6,240


UTILITIES
Water Line LF 250 $7.80 $1,950 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants


EA 1 $1,560.00 $1,560
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets


EA 1 $3,640.00 $3,640
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 1 $10,400.00 $10,400


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $40,430


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 500 $15.60 $7,800 Underground electric distribution in condui
Telephone LF 250 $15.60 $3,900 Underground telephone wire in condui
Transformers EA 2 $2,600.00 $5,200 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $16,900


LANDSCAPE
Seeding Dryland Grasses SF 86000 $0.10 $8,944 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 86000 $0.05 $4,472 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 40 $390.00 $15,600 Allowance. 2.5 " Caliper
Evergreen Trees EA 20 $364.00 $7,280 Allowance. 8' Average Height
Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $38,896


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads
Bubbler Irrigation Per Plant 160 $78.00 $12,480 Bubbler at Trees and Shrubs


CATEGORY SUBTOTAL $14,560


SUBTOTAL $1,014,036
CONTRACTORS GENERAL CONDITIONS 12% $121,684
CONCEPT PLAN CONTINGENCY 25% $253,509
GRAND TOTAL $1,389,230
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


SOUTH RAMP including RIVERSIDE MARINA


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Concrete trails SF 0 $0.78 $0 Cost accounted for in Marina Point costs.


  Remove Existing Asphalt Pavement SF 148000 $0.78 $115,440


  Remove Existing Traffic Signs ALLOW 1 $1,040.00 $1,040 Store and reinstall at future locations
  Demolish Existing Buildings ALLOW 1 $15,600.00 $15,600


  Remove & Relocate Existing Shade Structure EA 3 $10,400.00 $31,200


   Remove and relocate wheel stops EA 124 $10.40 $1,290 Remove, store and relocate
  Remove and relocate Information Kiosk Signage EA 1 $1,040.00 $1,040


  Remove & Relocate Existing Light Poles EA 1 $3,120.00 $3,120
  Remove horse show boards and store EA 4 $208.00 $832
  Remove volleyball court posts and store EA 2 $208.00 $416


CATEGORY SUBTOTAL $172,243


EARTHWORK


Marina excavation allow 1 $884,000.00 $884,000


Allows for excavating reservoir floor to operate at 
5717, and extend breakwater, relocation of marina 
docks and shoring during construction and relocating 
at present location after construction.


Excavation and Hauling CY 370000 $2.08 $769,600
Includes excavation and 1 mile haul to construction
site


  Bulk Earthwork CY 370000 $2.08 $769,600 (Fill =370,000 CY)
Rock Removal Allow 1 $26,000.00 $26,000 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 3700 $4.16 $15,392


Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 200000 $0.05 $10,400 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $2,474,992


ROADS AND PARKING
Asphalt SF 148000 $2.31 $341,426 Includes new asphalt for regraded area
Striping ALLOW 1 $2,600.00 $2,600


CATEGORY SUBTOTAL $344,026


BOAT RAMPS & MARINA
Concrete SF 5000 $8.32 $41,600 Includes all launch lanes (2)
Rip Rap Shoreline


SY 8000 $26.00 $208,000
Construction of a 2:1 Rip Rap slope at shoreline.
See Appendix for sketch alternatives for treatments. 
Rip Rap being the preferred.


Upgrade of marina cables and winches
Allow 1 $520,000.00 $520,000


Upgrade of winches and cables for operation for 
water levels 5744 to 5717.


CATEGORY SUBTOTAL $769,600


TRAILS
Concrete Trails SF 0 $3.64 $0 Cost accounted for in Marina Point costs.


CATEGORY SUBTOTAL $0


STRUCTURES


Group Picnic - Riverside 125 person capacity
Walls FF 630 $36.40 $22,932 135 LF,  56"h


Reinstall Group Shelters
ALLOW 1 $10,400.00 $10,400


Dimensions of canopies  approx:18'x21' ea.- 6 
canopies


Day Use Shelter Concrete Pad SF 1000 $3.64 $3,640 Assume 1000 S.F. per Shelter
Concrete Pavement SF 5088 $3.12 $15,875


Picnic Tables
ITEM 10 $104.00 $1,040


Store and relocate picnic tables under relocated 
shelters


Electric hookups
ALLOW 1 $520.00 $520


Provision of conduit and outlets, not connection to
power


Grills
ITEM 1 $104.00 $104


Group grill - remove, store and reinstall at future 
locations


CATEGORY SUBTOTAL $54,511


Marina Building and Restaurant SF 4500 $78.00 $351,000 Relocate Marina Building and restaurant to ground 


Restroom and Shower Building SF 1600 $234.00 $374,400 Replace restroom and shower building 
Day Use Shelter EA 3 $0.00 $0 Cost to relocate accounted for in demolition division
Information kiosk EA 1 $0.00 $0 Cost to relocate accounted for in demolition division


CATEGORY SUBTOTAL $725,400


FURNISHINGS
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UNIT
COST


Picnic Tables
EA 3 $104.00 $312


Store and relocate picnic tables under relocated 
shelters


Benches ITEM 1 $104.00 $104 Store and relocate at future location
Water fountain ITEM 1 $0.00 $0 Attached per restroom building - in restroom cost
Dumpsters ITEM 4 $780.00 $3,120 Store and reinstall at future locations
Trash Receptacles ITEM 4 $52.00 $208 Store and reinstall at future locations
Bollards


ITEM 4 $156.00 $624
gate posts at launch ramps - store and relocate in 
existing location


Grills ITEM 3 $78.00 $234 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $4,602


RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts
Horse Shoe Pits ITEM 2 $520.00 $1,040


CATEGORY SUBTOTAL $6,240


UTILITIES
Water Line LF 250 $7.80 $1,950 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 250 $12.48 $3,120 4" diameter sewer lateral
Sanitary Sewer Manhole EA 2 $3,640.00 $7,280
Water Hydrants


EA 1 $1,560.00 $1,560
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 0 $0.00 $0 not affected
Storm Water Inlets


EA 2 $3,640.00 $7,280
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 2 $10,400.00 $20,800


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 500 $24.96 $12,480 Storm Water pipe - 12" diameter
CATEGORY SUBTOTAL $54,470


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 250 $15.60 $3,900 Underground electric distribution in condui
Telephone LF 1 $2,600.00 $2,600 Underground telephone wire in condui
Transformers EA 0 $2,600.00 $0 75 KVA
Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $6,500


LANDSCAPE
Seeding Dryland Grasses SF 130000 $0.10 $13,520 Allowance. Drilled seeding disturbed areas
Straw Mulch SF 13000 $0.05 $676 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 50 $390.00 $19,500 Allowance. 2.5 " Caliper
Evergreen Trees EA 25 $364.00 $9,100 Allowance. 8' Average Height
Shrubs EA 100 $26.00 $2,600 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $45,396


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 275 $78.00 $21,450 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $23,530


SUBTOTAL $4,681,510
CONTRACTORS GENERAL CONDITIONS 12% $561,781
CONCEPT PLAN CONTINGENCY 25% $1,170,377
GRAND TOTAL $6,413,668
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EXTENDED
COST NOTESITEM UNIT UNIT QTY


UNIT
COST


ROXBOROUGH COVE


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Existing Vault Restroom ALLOW 1 $2,600.00 $2,600


  Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations
CATEGORY SUBTOTAL $5,073


EARTHWORK
Bulk Embankment CY 500 $2.08 $1,040 (Fill = 500 CY, Cut = 500 CY)
Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Excavation and Hauling CY 500 $3.12 $1,560


Includes excavation and 1 mile haul to construction 
site


Topsoil - Strip , Stockpile and Spread CY 185 $4.16 $770
p ,


stockpile, and spread all new landscape areas
Fine Grading SF 10000 $0.05 $520 Assumes all paved and landscape areas


CATEGORY SUBTOTAL $4,930


PARKING AREA
Gravel SF 7950 $0.78 $6,201 not affected


CATEGORY SUBTOTAL $6,201


ARCHITECTURE
Vault Restroom Building SF 250 $130.00 $32,500 not affected


CATEGORY SUBTOTAL $32,500
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UNIT
COST


FURNISHINGS


Picnic Tables
EA 5 $104.00 $520


Store and relocate picnic tables under relocated 
shelters


Trash Receptacles ITEM 3 $52.00 $156 Store and reinstall at future locations
Grills ITEM 5 $78.00 $390 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $1,066


UTILITIES
Water Line LF 0 $7.80 $0 1" diameter water distribution line
Sanitary Sewer Lateral Line LF 0 $12.48 $0 4" diameter sewer lateral
Sanitary Sewer Manhole EA 0 $3,640.00 $0
Water Hydrants


EA 0 $1,560.00 $0
Frost Free Hydrant Includes connection to local 
piping and trenching costs


Lift Station ITEM 1 $0.00 $0 not affected
Storm Water Inlets


EA 0 $3,640.00 $0
Storm Water inlet includes new piping and trenching


Storm Water Oil Separator Inlets
EA 0 $10,400.00 $0


Storm Water inlet for oil separation includes new 
piping and trenching


Storm Water Pipe LF 0 $24.96 $0 Storm Water pipe - 12" diameter


CATEGORY SUBTOTAL $0


ELECTRICAL and TELECOMMUNICATIONS
Electric Distribution Line LF 0 $15.60 $0 Underground electric distribution in condui
Telephone LF 0 $2,600.00 $0 Underground telephone wire in conduit
Transformers EA 0 $2,600.00 $0 75 KVA


Light poles ITEM 0 $3,120.00 $0 Cost accounted for in demolition division
CATEGORY SUBTOTAL $0


LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $364.00 $5,460 Allowance. 8' Average Height
Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $23,305


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 90 $78.00 $7,020 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $9,100


SUBTOTAL $82,175
CONTRACTORS GENERAL CONDITIONS 12% $9,861
CONCEPT PLAN CONTINGENCY 25% $20,544
GRAND TOTAL $112,580
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UNIT
COST


PLUM CREEK PICNIC AREA


DEMOLITION
Clear and Grub SF 43560 $0.05 $2,265 Strip site and remove grasses and shrubs
  Remove Gravel parking area SF 31000 $0.16 $4,836
  Remove Existing Concrete trails SF 18000 $0.78 $14,040
 Demolish & Remove Existing Restroom ALLOW 1 $5,200.00 $5,200
  Remove Existing Regulatory Signs ALLOW 1 $208.00 $208 Remove, store and reinstall at future locations
  Remove & Relocate Post and cable fencing LF 697 $10.40 $7,249
  Remove volleyball court posts and store EA 2 $208.00 $416


CATEGORY SUBTOTAL $34,214


EARTHWORK
Bulk Embankment CY 1000 $2.08 $2,080 (fill = 1000CY cut = 1000 CY)
Excavation and Hauling CY 1000 $3.12 $3,120


Includes excavation and 1 mile haul to construction
site


Rock Removal Allow 1 $1,040.00 $1,040 Allowance for unclassified rock removal
Topsoil - Strip , Stockpile and Spread CY 185 $4.16 $770


Assumes 6" depth removal at surfaced areas, 
stockpile, and spread all new landscape areas


Fine Grading SF 10000 $0.05 $520 Assumes all paved and landscape areas
CATEGORY SUBTOTAL $7,530
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UNIT
COST


ROADS AND PARKING
Gravel Parking SF 20500 $0.78 $15,990
Gravel entry road SF 14000 $0.78 $10,920


CATEGORY SUBTOTAL $26,910


TRAILS
Concrete Trails SF 18000 $3.64 $65,520


CATEGORY SUBTOTAL $65,520


STRUCTURES
Restroom Building SF 485 $234.00 $113,490


CATEGORY SUBTOTAL $113,490


FURNISHINGS


Picnic Tables
EA 11 $104.00 $1,144


Store and relocate picnic tables under relocated 
shelters


Benches ITEM 1 $78.00 $78 Store and relocate at future location
Dumpsters ITEM 1 $780.00 $780 Store and reinstall at future locations
Grills ITEM 5 $78.00 $390 Store and reinstall at future locations
Regulatory Signs ALLOW 0 $208.00 $0 Cost accounted for in demolition division


CATEGORY SUBTOTAL $2,392


RECREATIONAL FACILITIES
Beach Volleyball Court ITEM 1 $5,200.00 $5,200 Includes new sand, reinstalled posts


CATEGORY SUBTOTAL $5,200


LANDSCAPE
Seeding Dryland Grasses SF 43560 $0.10 $4,530 Allowance. Drilled seeding disturbed areas.
Straw Mulch SF 43560 $0.05 $2,265 Crimped over seeded areas
Hydro Mulch SF 0 $0.05 $0 Spray mulch over seeded areas
Deciduous Trees EA 25 $390.00 $9,750 Allowance. 2.5 " Caliper
Evergreen Trees EA 15 $364.00 $5,460 Allowance. 8' Average Height
Shrubs EA 50 $26.00 $1,300 Allowance. 5 Gallon Shrubs
CATEGORY SUBTOTAL $23,305


IRRIGATION
Point of Connection


EA 1 $2,080.00 $2,080
Connection to water main, vacuum breaker, 
controller


Spray Irrigation SF 0 $1.04 $0 Large Radius Pop Up Heads


Bubbler Irrigation Per Plant 90 $78.00 $7,020 Bubbler at Trees and Shrubs
CATEGORY SUBTOTAL $9,100


SUBTOTAL $287,661
CONTRACTORS GENERAL CONDITIONS 12% $34,519
CONCEPT PLAN CONTINGENCY 25% $71,915
GRAND TOTAL $394,095
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text

"CATEGORY SUBTOTAL $7,530"



Compare: Insert�

text

"SF 20500 $0.78 $15,990"



Compare: Delete�

text

"CATEGORY SUBTOTAL"



Compare: Delete�

text

"SF"



Compare: Delete�

text

"20500"



Compare: Delete�

text

"$0.78"



Compare: Delete�

text

"$15,990"



Compare: Insert�

text

"CATEGORY SUBTOTAL"



Compare: Delete�

text

"CATEGORY SUBTOTAL"



Compare: Insert�

text

"CATEGORY SUBTOTAL"



Compare: Delete�

text

"CATEGORY SUBTOTAL"



Compare: Insert�

text

"CATEGORY SUBTOTAL"



Compare: Delete�

text

"Picnic TablesBenchesDumpsters GrillsRegulatory SignsCATEGORY SUBTOTAL"



Compare: Delete�

text

"EA ITEM ITEM ITEM ALLOW"



Compare: Delete�

text

"11 1 1 5 0"



Compare: Delete�

text

"$104.00 $78.00 $780.00 $78.00 $208.00"



Compare: Delete�

text

"$1,144 $78 $780 $390 $0 $2,392"



Compare: Insert�

text

"EA 11 $104.00 $1,144Picnic Tables"



Compare: Insert�

text

"Benches ITEM 1 $78.00 $78"



Compare: Insert�

text

"Dumpsters ITEM 1 $780.00 $780"



Compare: Insert�

text

"Grills ITEM 5 $78.00 $390"



Compare: Insert�

text

"Regulatory SignsALLOW 0 $208.00 $0"



Compare: Insert�

text

"CATEGORY SUBTOTAL $2,392"



Compare: Delete�

text

"CATEGORY SUBTOTAL"



Compare: Delete�

text

"$5,200"



Compare: Insert�

text

"CATEGORY SUBTOTAL $5,200"



Compare: Delete�

text

"Straw MulchHydro MulchDeciduous TreesEvergreen TreesShrubs CATEGORY SUBTOTAL"



Compare: Delete�

text

"SF SF"



Compare: Delete�

text

"EA EA EA"



Compare: Delete�

text

"43560"



Compare: Delete�

text

"0 25 15 50"



Compare: Delete�

text

"$0.05 $0.05 $390.00 $364.00 $26.00"



Compare: Delete�

text

"$2,265 $0 $9,750 $5,460 $1,300 $23,305"



Compare: Insert�

text

"Straw MulchSF 43560 $0.05 $2,265"



Compare: Insert�

text

"Hydro MulchSF 0 $0.05 $0"



Compare: Insert�

text

"Deciduous TreesEA 25 $390.00 $9,750"



Compare: Insert�

text

"Evergreen TreesEA 15 $364.00 $5,460"



Compare: Insert�

text

"Shrubs EA 50 $26.00 $1,300"



Compare: Insert�

text

"CATEGORY SUBTOTAL $23,305"



Compare: Delete�

text

"Spray IrrigationBubbler IrrigationCATEGORY SUBTOTAL"



Compare: Delete�

text

"EA SF Per Plant"



Compare: Delete�

text

"1 0 90"



Compare: Delete�

text

"$2,080.00 $1.04 $78.00"



Compare: Delete�

text

"$2,080 $0 $7,020 $9,100"



Compare: Insert�

text

"EA 1 $2,080.00$2,080"



Compare: Insert�

text

"Spray IrrigationSF 0 $1.04 $0"



Compare: Insert�

text

"IrrigationPer Plant90 $78.00 $7,020 Bubbler"



Compare: Insert�

text

"CATEGORY SUBTOTAL $9,100"



Compare: Insert�

text

"$287,661"



Compare: Insert�

text

"12% $34,519"



Compare: Insert�

text

"25% $71,915"



Compare: Delete�

text

"12% 25%"



Compare: Delete�

text

"$287,661 $34,519 $71,915"
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EXTENDED COST NOTESITEM UNIT UNIT QTY
UNIT
COST


OVERALL TRAILS - SWIM BEACH TO PLATTE RIVER DAY USE


EXISTING AREA IS NOT DISTURBED


ROADS


ROADS AND BRIDGES
New roads and bridges LF 4500 $2.31 $10,395
Earth Fill for roads LF 1000 $2.08 $2,080
Road Culvert LF 1 $160,000.00 $160,000


CATEGORY SUBTOTAL $172,475


SUBTOTAL $172,475
CONTRACTORS GENERAL CONDITIONS 12% $20,697
CONCEPT PLAN CONTINGENCY 25% $43,119
GRAND TOTAL $236,291


PROJECT TOTAL SUMMARY (All Project Areas as Detailed Above)


SUBTOTAL $11,226,652
CONTRACTORS GENERAL CONDITIONS 12% $1,347,198
CONCEPT PLAN CONTINGENCY 25% $2,806,663
GRAND TOTAL $15,380,513
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Chatfield Reservoir 	 Recreation Mitigation Study 


Page A-48EDAW August 2007


ITEM UNIT UNIT QTY
UNIT
COST


CHATFIELD RESERVOIR RECREATION MITIGATION STUDY EDAW, Inc.
CONCEPT PLAN COST ESTIMATE 6 September 2006


PLAN AREA TOTAL COST
North Ramp $414,847
Massey Draw $185,306
Eagle Cove $98,882
Park Entrance Station - Deer Creek N/A
Deer Creek - Day Use N/A
Deer Creek - Balloon Staging Area N/A
Swim Beach $3,742,377
Jamison $203,090
Catfish Area 1 &2 $134,630
Fox Run $82,969
Kingfisher Area $80,332
Gravel Ponds Area $46,363
Platte River N/A
Marina Point $1,014,036
South Ramp Including Marina $4,681,510
Roxborough Cove $82,175
Plum Creek $287,661
Overall Trails N/A
Roads and Bridges $172,475
Reallocation Subtotal $11,226,652


Cost Estimate Allowances
Contractors General Conditions 12% $1,347,198
Concept Design Contingency 25% $2,806,663
Grand Total Allowances $4,153,861


Reallocation Total $15,380,513


Design Services Allowance
17% $2,614,687


Construction Phase Services 8% $1,230,441
Owners Construction Phase Contingency 6% $922,831
Grand Total Design Services Allowances $4,767,959


Reallocation Grand Total $20,148,472


Design Allowance (Pre-Design, Special Services, Final 


Page 1 of 1
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Appendix 6. USACE Land Use Guidance and Exception











STATE OF COLORADO 
 


Colorado Water Conservation Board  
Department of Natural Resources 
1313 Sherman Street, Room 721 
Denver, Colorado 80203 
Phone: (303) 866-3441 
Fax: (303) 866-4474 
www.cwcb.state.co.us 


  


Water Supply Protection • Flood Protection • Stream & Lake Protection • Water Supply Planning & Finance 
Water Conservation & Drought Planning • Intrastate Water Management & Development 


 


 
 


November 26, 2008 
 


Mr. Eric Laux, Project Manager 
Attn: CENWO-PM-AP 
U.S. Army Corps of Engineers, Omaha District 
1616 Capitol Ave. 
Omaha, NE 68102-4901 
 
Re: Chatfield Reallocation Study – Land Use Development Policy (LUDP) Guidance 
 
Dear Mr. Laux: 
 
This letter is in response to our November 25, 2008 conference call regarding the above 
referenced subject. The State of Colorado and other stakeholders participating in this effort seek 
your guidance and conditional approval for proposed exceptions to the Corps of Engineers 
(Corps) LUDP as it relates to recreational structures at Chatfield State Park. We fully understand 
that any such exceptions that may be granted by Corps will not be construed as precedent setting.  
Given the unique and challenging conditions associated with Chatfield Reservoir in preserving 
“in kind” facilities and recreational experiences, the non-federal sponsor is proposing placement 
of closed floodable wet flood-proofed structures within Zone 1 (between elevations 5,444 ft and 
5,453.7 ft, MSL) that are capable of withstanding periodic flooding and that can easily be placed 
back into service following inundation. The elevations referenced herein are based on the 
assumption of a 20,600 acre-foot reallocation of existing storage space in the reservoir.  
 
Three attachments are provided for your consideration in determining if the proposed structures 
meet FEMA regulations and simultaneously will be satisfactory to the Corps.  Attachment A 
contains as-built drawings of existing recreation facilities around the reservoir that are in 
excellent shape today after 30 years of service, a period which included three significant flood 
events. Details regarding the 1980, 1983, and 1995 flood events are included in Attachment B, 
along with post-flood photographs of the swim beach facilities.  Attachment C is a copy of the 
existing “Flood Operation Plan” from Colorado State Parks that is used as an SOP in preparing 
facilities for flooding and the actions taken to bring them back into service after water levels 
return to normal pool elevations. This “Flood Operation Plan” will be updated with new relevant 
elevations following approval of these proposed exceptions, and approval of the FR/EIS report. 
The Flood Plan will be updated to address new elevations and other necessary revisions.  
 


 
Bill Ritter, Jr. 
Governor 
 
Harris D. Sherman 
DNR Executive Director 
 
Jennifer L. Gimbel 
CWCB Director 
 
Dan McAuliffe 
CWCB Deputy Director  
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The as-built drawings illustrate the durability and inherent flood damage resistance afforded by 
the structures.  It is understood that any exception granted at this time would be conditional 
based upon approval of a final recreation modification plan and updated drawings & 
specifications that meet current building code requirements.  Our intent is that the updated plans 
would incorporate the same structural elements as illustrated by the attached drawings and would 
meet FEMA requirements for all of the impacted structures.  We propose that placement of 
structures in Zone 1 would include a self-imposed “freeboard” of approximately three feet above 
elevation 5444. In addition, all electrical facilities associated with the structures, and with any 
other infrastructure and facilities, would be properly flood-proofed for public safety and 
operational purposes.  
 
Your consideration of these items and support in assisting in such a short time frame is greatly 
appreciated.  Please let me know if you have any questions or need additional information. 
 
Sincerely,     


 
Thomas W. Browning, Chief 
Watershed Protection & Flood Mitigation Section 
 
 
cc: Randy Behm, Chief 


Flood Risk and Floodplain Management Section 
 


  







  
 


3  


 
Attachment A 


As-Built drawings for existing recreation structures at Chatfield State Park 
 
 
 


Files are located on the CWCB ftp site:   ftp://165.127.23.92/TempStore/ 
 


Login: dnrgisdata 
 


Password: TDavis_30 
 
 


(Hard copies of the drawings will be sent via FedEx) 
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Attachment B 
Previous Flood Events and Recreation Structure Photos 


 
Chatfield High Pools of Record: 
 
1. May 26, 1980: Pool Elevation 5,447.58’ 
2. June 30, 1983: Pool Elevation 5,447.12’ 
3. July 4, 1995: Pool Elevation 5,446.40’ 
 


 
                                                                                                


 
 
Photo Top: Sign at top of structure indicates the level of high water at Chatfield Reservoir 
during the 1983 spring runoff. 
 
Photo Bottom: Chatfield State Park recreation structures at the swim beach in full operation 
during the 2007 summer recreation season. Buildings are cleaned and inspected following each 
flood event, and then re-opened for use following protocol in the “Flood Operation Plan” (see 
Attachment D). 







  
 


5  


Attachment C 
Chatfield “Flood Operation Plan” 


 
TO:  All Chatfield Personnel 
 
REF:  Operations Procedure No. 31 
 
SUBJECT: Flood Operation Plan 
 
DATE: March 2007 
 
PURPOSE: 
 
The following is the flood plan for Chatfield State Park.  The goal for this procedure is to 
provide for the protection of facilities and equipment owned or leased by the State of Colorado, 
Division of Parks.  This procedure assumes that flooding would probably be a gradual 
cumulative situation where there is sufficient time for effective action and not the result of a 
sudden up stream dam failure. 
 
HISTORY:   
 
In the past, floods have been the result of periods when both runoff and precipitation were high 
and gate closures were required for downstream sewer line and bridge repairs in the river bed.  
The lake inflows at the time were in the range of 2,500 to 3,200 cubic feet per second (CFS) 
while the outflows dropped to 500 CFS.  The peak rate of elevation change was between.5 to 1 
vertically foot per day.  The highest peak was 5,447.08 feet elevation with 53,325 acre feet of 
storage. 
 
RESPONSIBILITIES: 
 
It is the responsibility of the Park management team and the Park Resource Tech. II to ensure 
that every safe and practical effort is made to protect or prevent damage to the facilities and 
equipment of Chatfield State Park.  In his absence an alternate will be designated for this duty.  
Most of the tasks will be performed by Park Maintenance staff with assistance from other FTE 
and Seasonal personnel.  All Primary electric power work, whether "hot" or not, should be 
performed by professional licensed personnel.  It is the responsibility of all personnel to be 
particularly careful and to observe all safety rules while working under such adverse conditions.  
Take photos of flooding to document damage for Risk Management and historical record.  
 
GENERAL INFORMATION: 
 
Sand bagging has been attempted during previous floods and found to be totally ineffective.  The 
necessary pumping of leakage from within the sand bag dike area cannot be maintained over the 
long term and is not cost effective.  The affected buildings will suffer some damage to paint, 
doors, locks, partitions, and some surface materials.  Structural damage has been and probably 
would be minimal. 
 
Electric power systems are high priority simply because they are very expensive to repair in both 
labor and material and require some lead time for replacement components.  Removal of all 
endangered items is the only cost effective protective measure. 
 
The sewage lift stations, though submersible under normal conditions can be damaged by flood 
water entering and wicking into the motors through ends of the power cable.  It is necessary to 
remove pumps and control panels.  In low lying areas it is necessary to seal all manholes with 
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ramneck asphalt ribbon to keep manhole lids in place.  Lids can be removed by hydraulic 
pressure and wave action. 
 
Shelters, tables and grills should withstand flooding.  The lowest of the sites have been under 
water without any significant damage.  Flotsam may displace a few upright grills. Circuit 
Breakers at the Marina Point and Riverside Group Picnic Areas need to be removed. and the 
stainless steel tables should be removed. 
 
1. The Trigger point for this plan is a lake elevation of 5,434.00 feet.  At this level water is 


just touching the concrete apron at the swim beach and at the top of the concrete ramp at 
the South boat ramp. 


 
2. Consider snow pack, runoff, raise rate, weather forecast and ground saturation to make 


the implementation decision. 
 
3. The management team, using the facility elevation list as a guide and regular inspections 


will be able to develop action plans to manage the situation. 
 
4. The Corps of Engineer's automatic lake elevation gauge is accessible by telephone.  The 


current lake elevation determined by counting tone codes which represent the TENS, 
UNITS and two DECIMAL digits of the lake elevation above sea level.  Fifty Four 
hundred feet is the assumed constant to which the last two whole digits and decimal 
digits are added.  The number of short tones (dots) indicate the numbers separated by 
silent periods.  Long tones (dashes) indicate zeros  (example;  ...            .......     ..... would 
indicate 5430.75 feet.  The long tone being a zero). 


 
5. Electric power on the Deer Creek meter is the first major concern to be addressed 


because it is one of the first areas to be affected and the hazards of working on electrical 
systems with high water. 


 
6. All water faucets, hydrants, and valves should be kept closed or in their normal operating 


position to prevent contamination from entering the supply system. 
 
ACTION TASKS: 
 
The following Action Tasks should be accomplished in an organized manner without rushing so 
much as to damage things. 
 
TASK # 1. Remove the contents of all threatened buildings down to the bare walls and floors.  


Include stored materials, furniture, appliances, bulletin boards poster and etc.  Take care 
to protect these items during removal, transport and storage. 


 
TASK # 2. Remove all dumpsters, trash cans, removable dumpster and toilet screen panels 


and etc. from the threatened areas.  If time and personnel permit, remove and store 
railroad tie curbing or landscaping timbers and wood fencing which are likely to float 
away. 


 
TASK # 3. Make the West side electric power system safe by shutting OFF the primary 


electric power to permit other protection work to proceed on the electric system. 
 The transformers for Catfish Flats, Jamison, Swimbeach, and lift station #3 may be 


isolated from the primary feed.  The West Entrance station can be re-connected through 
the Deer Creek Picnic Area transformer and power maintained until elevation 5,446.00. 
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 a. Qualified personnel (Sturgeon Electric Company or others) must open (de-
energize) the main primary disconnect switch at Highway 121 and the Corps of 
Engineers entrance road. 


 
 b. Qualified personnel must isolate the primary feed from the transformer at lift 


station #3 and re-connect to the Deer Creek Picnic Area transformer load with 
jumper blocks.  Termination covers must be placed on the exposed transformer 
lugs to keep dirt out. 


  
 c. Qualified personnel may re-energize the primary feed at the main disconnect 


switch (in (a.) above) to keep power to the West Entrance as long as possible 
while removal of other electrical components proceed. 


 
TASK # 4. Remove all electrical components including circuit breaker panel boards with 
circuit breakers, water heaters, unit heaters and lift station control panels. and pumps.  It is 
recommended that all wires be tagged with permanently marked tape or tags to make re-
installation easier. 
 This can take from one to two hours or more for each unit.  
 
  See:  Instruction sheet and Decision Point list. 
 
 
DECISION POINTS: 
 
This list of "ACTION TASKS" will aid planning a course of action that will suit the situation.  
Due to changes over the years, all areas of the lake shoreline, inlets and low lying picnic areas 
must be monitored.  The elevations are the levels at which water is on the floor of the listed 
buildings or on the lowest point of the facility.  The numbers were developed from actual 
elevations measured during the previous floods and as-built drawings where necessary.  The 
decision points may not always reflect the access to the facility.  If action is taken at each 
Decision Point, there should be sufficient time to complete the indicated tasks. 
 
 
ELEVATION  EXPECTED CONDITIONS OR ACTION REQUIRED 
 
5,434.00 - This is the trigger point for plan implementation 
  - Water at the edge of the concrete apron , the beach  where it meets the 
sand. 
  - Water is at top of concrete on the South boat ramp 
ACTION - Notify Beach Concessionaire 
ACTION - Plum Creek Picnic Area 
ACTION - Seal manhole lids on Plum Creek force main and in Marina area 
ACTION TASK # 2 
 
ACTION   - Swim Beach Complex 
ACTION TASK #1,   TASK #4 
 
ACTION - Lift Station #3 (Swimbeach) and Transformer vault including DRY TYPE 
transformer 
ACTION TASK #3,    TASK # 4 
 
5,434.75 - Water is at the lowest point of the Plum Creek Picnic area road 
5,435.33 - Water is at Swim Beach Complex aid station & bath house floor. 
ACTION - Transformer at Beach Complex 
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ACTION TASK #4 
 
ACTION - Lift Station #2 (Jamison) 
ACTION TASK #4 
 
5,436.00 - Water is at Lift Station #3 (Swimbeach) (rim) 
5,437.00 - Water is at beach concession floor and facility transformer 
5,437.50 - Water is at Lift Station #2 (Jamison) 
5,438.25 - Water is at C.S. #14 Plum Creek Picnic Area toilet floor and top of ramps 


north ramps 
5,438.50 - Water at transformer at Lift Station #3 (Swimbeach) 
ACTION  Beach Complex to Fox Run 
 
ACTION     TASK #2 
 
ACTION  - C.S. #21  Jamison Toilet 
ACTION TASK #1,  TASK #4 
 
ACTION - Lift Station #2 (Jamison) and Transformer 
 
5,440.00 - Water at C.S. #21 Jamison toilet floor, west shore shelters Catfish Flats to 


Fox Run 
ACTION - C.S. #19  (Catfish Flats) 
ACTION TASK #1,  TASK #4 
 
5,441.00 - Water at shelters at east end of North Ramps peninsula 
5,441.50 - Water at C.S. #19  Catfish Flats 
5,443.00 - Water at Riverside Picnic Area shelter at Marina lot 
ACTION - Lift Station #1 (Catfish Flats), Lift Station #5 (North Ramps), and C.S. 


#28, Riverside GPA 
ACTION TASK #1,  TASK #4 
 
5,444.00 - Water is at Marina Point GPA 
5,444.50 - Water is at Lift Station #1 (Catfish Flats) 
5,444.75 - Water is at C.S. #28 (Riverside Picnic Area) 
5,445.00 - Water is at Riverside Picnic Area east sites 
5,445.00 - Water is at Marina Restroom floor 
5,445.00 - Water at Platte River Bridge 
ACTION - C.S. #22 (Deer Creek Picnic Area) 
ACTION TASK #1  TASK #4 
 
5,446.00 - Water is at C.S. #22 and transformer at Deer Creek Picnic Area 
5,447.08 - Highest water mark on June 30, 1983 
5,448.00 - Water at Riverside GPA 
ACTION - C.S. #25 (North Ramps, and transformer and Lift                    Station #5 
(North Ramps) 
ACTION TASK #1  TASK #4 
 
5,449.00 - Water at C.S. #25 at North Ramp 
5,449.00 - Water at road in front of C.S. #25 (North Ramps) 
5,454.50 - Rim of Lift Station #6 (Roxborough Cove) 
 
  *      C.S. = Comfort Station 
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ELECTRICAL EQUIPMENT 
 
INSTRUCTION SHEET 
 
Building and Utility Electrical System Component Removal. 
 
Each of these procedures take about one to two hours per unit to complete and double that to 
reinstall. 
 
First:  Turn off all power to the building. 
 
A. Circuit Breaker Panel Board removal from restroom buildings, aid station, bath house and 


concession. 
 a. Remove panel cover by loosening (not removing) the retaining screws and 


releasing the latch mechanism. 
 b. Disconnect all wires from circuit breakers and tag them for reconnecting later. 
 c. Disconnect the three short jumper wires and the main conductors from the 70 or 


90 Amp Main breaker. 
 d. Remove the four to six bolts or  nuts and washers which secure the panel board to 


the cabinet. 
 e. Dismount the entire panel board assembly by pulling forward and out of the 


cabinet. 
 f. Coat all bare copper conductor ends with anti corrosion grease. 
 
B. The Main and Water Heater power panels in the bath house. 
 a. Disconnect all wires from the circuit breakers. 
 b. Dismount the entire panel board as in A. above. 
 
C. Water Heaters 
 a. Disconnect the wiring at the fused switch box for each water heater in the bath 


house and remove conduit and wire from box, leaving wire and conduit attached 
to the heaters. 


 b. Disconnect the wires and flex conduit at the junction box on the wall adjacent to 
the heater. 


 c. Close inlet and outlet water gate valves and drain the tank.  Loosen and 
disconnect the supply and outlet unions at the top of the tank. 


 d. Handle the tank with care during removal to avoid damaging the glass lining. 
 
D. Furnaces or Unit Heaters, Riverside #28 and North Ramps #25. 
 a. Disconnect the wiring and flex conduit from the furnace. 
 b. Disconnect the thermostat wires from the furnace. 
 c. Unscrew the top plenum from the furnace hot air outlet, and raise the plenum 


about 1/2 to 3/4 inch and temporarily secure while the furnace is slid out and 
removed.  A temporary support may need to be provided. 


 
E. Transformer Primary fuses.  (not in vaults) 
 NOTE:  This procedure must be performed by qualified personnel only. 
 a. Disconnect the Primary (15 kv) power at the Service Entrance Oil Switch, or the 


PSCo cutouts. 
 b. Open the transformer cabinet (both doors) 
 c. Using a HOT STICK, and 20 kv gloves pull the primary fuses and remove for 


storage. 
 d. Secure the transformer. 
 
F. Transformer Secondary Circuit Breaker Panels. 
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 a. Remove the four to six nuts and washers which secure the side shield panels in 
the right (secondary) side of the transformer cabinet and remove the panels. 


 b. Disconnect all of the wires from the circuit breakers and the panel board busses 
and tag the free ends for re-connection later. 


 c. Remove the panel board from the cabinet and secure the transformer. 
 
G. Ventilation Blowers. 
 a. It is not generally cost effective to remove in line blowers located in the back of 


the small plumber's chases.  This is a low priority.  The water rarely will get that 
high. 


 
H. Transformers in Concrete Block Vaults. 
 NOTE:  BE ABSOLUTELY CERTAIN THAT PRIMARY POWER IS 


DISCONNECTED FROM THE TRANSFORMER. 
 a. Open the access door to the circuit breaker panel (the cabinet usually located on 


the inside wall of the vault). 
 b. Disconnect all wires from the circuit breakers and the panel board busses and tag 


the free ends for re-connection later. 
 c. Remove the panel board from the cabinet and secure the cabinet and transformer. 
 d. Disconnect and remove the DRY type transformer located in the Southwest inside 


corner of the transformer vault at Lift Station #3 (Swimbeach). 
 
I. Lift Station #1 and #2 (Catfish Flats and Jamison). 
 a. Open Control Cabinet and disconnect and tag all interconnecting wires for 


identification. 
 b. Remove the six nuts and washers from the inside panel mounting studs. 
 c. Dismount and remove the panel and secure the cabinet. 
 
J. Lift Station #3, the control panel must be removed in the same manner as the other lift 


stations. 
 


K. Lift Station #4, the control panel must be removed from its cabinet located in the 
underground vault in the same manner as other Lift Stations. 


 
L. Enhanced reservable Group Picnic Shelters ( Riverside & Marina Point) 
 a. Remove cover plate and remove circuit breakers 
 b. Remove duplex outlets from wall mounted boxes. 
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Appendix 7. Construction Concept Analysis
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	 Recreation Facilities Modification Plan
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	 Recreation Facilities Modification Plan
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	 Recreation Facilities Modification Plan
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Appendix 8. Borrow Area Plans
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Chatfield Reservoir Borrow Area Plans 
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	 Recreation Facilities Modification Plan
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Chatfield Reservoir Borrow Area Plans 
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Chatfield Reservoir Borrow Area Plans 
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	 Recreation Facilities Modification Plan
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Chatfield Reservoir Borrow Area Plans 
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Platte River Trailhead
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Appendix 10. Geotechnical Report
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SCOPE  


 


This report presents the results of our Borrow Fill Soil Investigation, a part of 


studies for Chatfield Reservoir Storage Reallocation Project (Reallocation Project), in 


Douglas and Jefferson Counties, Colorado.  The purpose of this investigation was to 


explore the subsoil and ground water conditions at the borrow areas, perform 


laboratory testing to evaluate the general engineering properties of the fill materials, 


and to provide our opinions and recommendations regarding the suitability of the fill 


for the Reallocation Project.   The scope was described in our Service Agreement (DN 


09-0102R2) dated and revised February 26, 2009 and Contract Modification (DN 09-


0102R2-CM) dated September 9, 2009. 


 


This report was prepared from data developed during our field exploration, 


laboratory testing, engineering analysis, and our experience with similar conditions. 


A summary of conclusions is presented below, with a more detailed description of 


our findings and recommendations contained in this report. 


 


SUMMARY OF CONCLUSIONS 
 


1. Subsoils found in our borings generally consisted of a thin cover of 
topsoil over clean to clayey sands and sandy clays to the maximum 
depth explored of 10 feet. We believe the sand and clay encountered in 
our test holes are suitable for use as structural and non-structural fill 
for the Reallocation Project.  


 
2. Ground water was encountered during drilling in one test hole (TH-31) 


at a depth of 3 feet below the existing ground surface (elevation 5438). 
When the test holes were checked about two weeks after drilling, no 
ground water was present in any of the test holes. Ground water 
should not be encountered during excavation, except near test hole 
TH-31.  


 
3. The sand is non-expansive or low swelling and a better fill material for 


supporting foundations, slabs-on-grade and pavements.  The clay may 
have high plasticity and moderate to high swell potential.  The potential 
swell of the clay fill can be reduced to low if the clay fill is moisture 
conditioned to moisture contents above optimum or mixed with the 
sand. The unconfined compressive strengths of the remolded, 
compacted clay fill samples were between 3,000 and 4,700 psf.  Soil
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classifications and engineering properties of the sand and clay are 
presented in the report. 


  
4. We estimate an average shrinkage factor of about 10 percent for the 


borrow fill materials encountered in our test holes.  Many factors affect 
the estimate of fill shrinkage and bulking factor. The fill 
shrinkage/bulking estimate can vary significantly. Variation of the 
estimate may be within ± 5 percent.      


 


PROPOSED FILL BORROW AREAS  


 


The Reallocation Project is to study the feasibility of reallocating a portion of 


flood control storage to other uses, including water supply for surrounding 


communities.  Five potential borrow areas were identified by EDAW and their 


locations are shown on Fig. 2. Borrow Area #1 is located west of the North Boat 


Ramp, Borrow Area #2 is located north of the Horse Stables and west of Catfish Flats, 


Borrow Area #3 is located south of the Horse Stables and Fox Run and to the 


northwest of the Gravel Ponds, Borrow Area #4 is located northeast of the Gravel 


Ponds, and Borrow Area #5 is located east of the Campground, near the east 


entrance station and Plum Creek picnic area.  These borrow areas have varying 


topographic conditions including flat ground, drainage channel,  depression, local 


knob, and rolling hill.  Existing ground surface contours are shown on Figs. 3 


through 7.  The ground is covered with native grasses, weeds and some trees.    


 


INVESTIGATIONS 


 


We were provided with both existing and proposed contours of the fill borrow 


areas from EDAW.  Based on the differences of the existing and proposed site 


contours, we estimated cut depths at each test hole to determine the depths of the 


test holes.  In some borrow areas, the proposed cuts are less than 5 feet.  We were 


requested to drill test holes at least 5 feet deep based on the consideration that the 


topsoil needs to be removed and stockpiled for re-vegetation of the borrow areas 


after the fill is excavated.   
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Prior to our drilling, Aztec Consultants staked and surveyed the test holes on 


the sites, and provided us the staked test hole elevations.  The test hole elevations 


surveyed by Aztec varied from the elevations of the test holes estimated from the site 


plan prepared by EDAW.  We were informed by EDAW that their site plans were 


prepared based on the two-foot interval contours of USGS mapping and were less 


accurate than Aztec’s field survey.  EDAW suggested we use the test hole elevations 


provided by Aztec to determine boring depths.      


 


 Subsurface conditions at the fill borrow areas site were investigated by 


drilling 34 exploratory borings at the approximate locations shown on Figs. 3 through 


7. The borings were drilled on September 29 and 30, 2009 with a truck-mounted drill 


rig via the access and egress routes approved by representatives of Chatfield State 


Park.  The borings were drilled to depths of 5 to 10 feet and samples of subsoils were 


obtained by using California drive and thin-walled, Shelby tube samplers.  Bulk 


samples of different soil types were also collected from auger cuttings.  A 


representative of our firm observed drilling operations, obtained samples, and logged 


the subsoils encountered. Slotted PVC pipe was installed in selected test holes to 


allow ground water measurement after drilling.  Summary logs of the soil found in our 


borings, field penetration resistance test results, and a portion of the laboratory data 


are presented in Appendix A. 


 


Soil samples obtained during drilling were returned to our laboratory and 


visually examined by our geotechnical engineer. Laboratory testing was then 


assigned and included moisture content and dry density, swell/consolidation, 


gradation, Atterberg Limits, Proctor compaction, unconfined compression, pH, 


resistivity and water-soluble sulfate content. These tests were performed on natural 


and remolded samples.  Results of the laboratory tests are presented in Appendix B 


and summarized on Table B-I.  
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SUBSURFACE CONDITIONS 


 


Subsoils found in our borings generally consisted of a thin cover of topsoil 


over clean to clayey sands and sandy clays to the maximum depth explored of 10 


feet. The subsoils in each borrow area and their pertinent engineering characteristics 


are described in the following paragraphs. 


 


Borrow Area #1 


 


Four test holes (TH-1 through TH-4) were drilled in Borrow Area #1 at the 


locations shown on Fig. 3.  Slightly silty to clayey sand was encountered to the 


maximum depth explored.  About 4 to 5 inches of topsoil was encountered at the 


ground surface.  The sand was medium dense to very dense based on the field 


penetration resistance test results.  The sand samples had 7 to 36 percent silt and 


clay sized particles (passing the No. 200 sieve).  No ground water was encountered in 


test holes during or after drilling. 


 


Borrow Area #2 


 


Five test holes (TH-5 through TH-9) were drilled in Borrow Area #2 (Fig. 4).  


Sandy clay and slightly silty to clayey sand were encountered in test holes.  About 4 


to 8 inches of topsoil was encountered at the ground surface.   The clay was very stiff 


and the sand was loose to medium dense based on the field penetration resistance 


test results.  The sand and clay samples had 7 to 38 percent and 79 to 100 percent silt 


and clay sized particles (passing the No. 200 sieve), respectively.  The clay exhibited 


high plasticity with liquid limits of 57 and 59 percent and plasticity indices of 32 and 


41 percent.  A clay sample had a water-soluble sulfate concentration of 0.05 percent. 


No ground water was encountered in test holes during or after drilling. 


 


EDAW/AECOM 
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT   
CTL | T PROJECT NO. DN44,189-115 
S:\PROJECTS\44100\DN44189.000\115\2. Reports\R1\DN44189-115-R1.doc 


4







Borrow Area #3 


 


Eight test holes (TH-10 through TH-17) were drilled in Borrow Area #3 (Fig. 5).  


Sandy clay, clayey sand and interlayered clay and sand were encountered in test 


holes.  About 0 to 10 inches of topsoil was encountered at the ground surface.   Two 


clay was medium stiff to very stiff and the sand was loose to medium dense.  The 


sand samples had 33 and 34 percent silt and clay sized particles (passing the No. 200 


sieve).  Clay samples has 57 to 97 percent fines and exhibited low to high plasticity 


with liquid limits of 22 to 63 percent and plasticity indices of 5 to 44 percent. Two clay 


samples has 0.03 percent soluble sulfate. No ground water was encountered in test 


holes during or after drilling. 


 


Borrow Area #4 


 


Eleven test holes (TH-18 through TH-28) were drilled in Borrow Area #4 (Fig. 6). 


 Clean to clayey sand, sandy clay, and interlayered clay and sand were encountered 


in test holes.  The sand is predominant soil encountered.  About 0 to 10 inches of 


topsoil was encountered at the ground surface.   The clay was stiff to very stiff and 


the sand was loose to medium dense.  Sand samples contained 2 to 37 percent silt 


and clay sized particles. One sample had a water-soluble sulfate concentration of 


0.05 percent. No ground water was encountered in test holes during and after drilling. 


 


Borrow Area #5 


 


Six test holes (TH-29 through TH-34) were drilled in Borrow Area #5 (Fig. 7).  


Clean, silty, and clayey sand were encountered in test holes.  About 4 to 6 inches of 


topsoil was encountered at the ground surface.   The sand was very loose to dense.  


The sand samples had 3 to 34 percent fines (passing the No. 200 sieve).  Very loose 


sand was encountered in test hole TH-31 at depths of 3 to 5 feet.  Ground water was 


encountered in TH-31 at a depth of 3 feet during drilling, but was not found when the 


hole was checked after drilling. TH-31caved at a depth of 4 feet after drilling.  Ground 


water was not encountered in other test holes during or after drilling. 
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ENGINEERING PROPERTIES OF BORROW SOILS 


  


Clean, silty and clayey sand and sandy clay are present in the upper 5 to 10 


feet of the fill borrow areas. In general, the sand is non-expansive or low swelling 


soil. We believe the sand is a better fill material for supporting foundations, slabs-on-


grade and pavements.   The clay is low to high plasticity and may exhibit low to high 


swell potential depending upon the moisture and density of the clay fill. Based on our 


experience, the swell potential of the clay can be reduced to low if the clay fill is 


moisture conditioned to above optimum moisture content during placement.    


 


We have grouped the sand, clay, and mixed clay and sand samples and 


performed laboratory tests including as standard Proctor compaction, 


swell/consolidation, strength and other engineering properties. The Proctor 


compaction test results are presented on Figs. B-1 through B-3 in Appendix B. We 


remolded combined clay samples to about 95 percent of the standard Proctor 


maximum dry densities (as determined using ASTM D 698 test procedures) at 


moisture contents at or above the optimum moisture contents.  Swell/consolidation 


tests performed on remolded clay samples showed low measured swell (between 0.1 


and 1.2 percent) after wetting under applied pressures of 200, 500 and 1,000 psf (Figs. 


B-4 through B-9 in Appendix B).  The unconfined compressive strengths of the 


remolded clay samples were between 3,000 psf and 4,700 psf.  We also performed pH, 


sulfate and resistivity tests on the combined samples of clay, sand and mixed clay 


and sand.  The test results are presented on Table B-I in Appendix B. 


 


SITE DEVELOPMENT 


 


Excavation 


 


The sand and clay encountered in our test holes can be excavated with heavy-


duty excavation equipment. We do not anticipate rock excavation or blasting will be 


required. Excavation sides will need to be sloped to meet local, state and federal 


safety regulations, or be retained. The clay will likely classify as Type B or Type C soil 
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and the sand will likely classify as Type C soil based according to OSHA standards. 


Type B soil requires a maximum slope inclination of 1:1 (horizontal to vertical) and 


Type C requires 1.5:1 for temporary excavations in dry conditions. Flatter slopes will 


be required where excavations encountered water. The contractor should review 


excavation conditions when worker exposure is anticipated, identify the soils 


encountered in excavations and refer to OSHA standards to determine the 


appropriate slopes. Contractors are responsible to provide safe and stable 


excavations.  


 


The excavation in the vicinity of TH-31 may encounter ground water. 


Excavation should be sloped such that ground water and surface water from 


precipitation can drain to a positive gravity outfall or to temporary sumps where 


water can be removed by pumping, if necessary. Where excavations encounter soft 


and/or loose soils, the bottom of the excavations should be stabilized by crowding 


1.5 to 6-inch nominal diameter crushed rock into the soft/loose soils. Placement of 


filter fabric between the soft/loose soils and crushed rock may result in reduced 


thickness of rock needed to stabilize the base of the excavations. Ground water and 


very soft or loose soils may be encountered in the area of test hole TH-31.   


 


Fill Placement 


 


The soils encountered in the our test holes are suitable for use as fill material 


provided that vegetation, debris and other deleterious materials are substantially 


removed. Prior to fill placement, vegetation and topsoil should be removed.  Areas to 


receive fill should be scarified to 8 to 12 inches, moisture conditioned and compacted 


the criteria in the following paragraph.   


 


The properties of the fill will affect the performance of foundations, 


embankments, slabs-on-grade, pavements and other improvements. Fill should be 


placed in thin, loose lifts (8 inches or less) and compacted to at least 95 percent of 


standard Proctor maximum dry density (ASTM D 698) for clay fill or modified Proctor 


maximum dry density (ASTM D 1557) for sand fill.  Granular fill should be moistened
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to within 2 percent of optimum moisture content.  Clay fill should be moistened 


between optimum and 3 percent above optimum moisture content. Placement and 


compaction of fill and backfill should be observed and tested by a qualified 


geotechnical engineer and an owner’s representative during construction. 


 


FILL SHRINKAGE AND BULKING 


 


The shrinkage or bulking of the fill was estimated based on the natural dry 


densities of the subsoils in the borrow areas and the dry densities of the compacted 


fill.  A total of 29 clay samples and 53 sand samples were tested for the moisture 


content and dry density during our investigation. Bulk samples of the clay and sand 


were grouped. Standard Proctor compaction test results (ASTM D 698), are shown on 


Figs. B-1 through B-3 (Appendix B). Based on our experience, we assumed the fill will 


be compacted to between 95 and 100 percent of the maximum dry densities with an 


average of 97 percent.  We estimated approximately 65 percent of the fill will consist 


of sand and 35 percent of the fill will consist of clay. Based on data obtained from our 


field and laboratory investigations, the theoretical analysis indicated a shrinkage 


factor of the clay fill of about 6 percent and a shrinkage factor of the sand fill of about 


12 percent.  Our calculations indicate an average shrinkage of about 10 percent for 


the five borrow areas investigated.   


 


Many factors affect the estimate of fill shrinkage-bulking factor.  These factors 


include varying subsoil conditions, sample disturbance, varying compaction curves 


of different fill materials, overbuilds of slopes, stripping, over-compaction, wasting of 


material and practical factors associated with grading. The weight of the fill can 


cause compression of the underlying loose or soft natural soils in the fill areas. Our 


experience indicated the fill shrinkage/bulking estimate can vary significantly.  The 


variation of the estimated shrinkage factor is likely ± 5 percent.       
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NOTES:


SAND, CLAYEY, VERY LOOSE TO MEDIUM DENSE, SLIGHTLY MOIST TO WET, GRAY, BROWN
(SC).


FIG. A- 10


BULK SAMPLE FROM AUGER CUTTINGS.


TOPSOIL.


1.


LEGEND:


2.


DRIVE SAMPLE. THE SYMBOL 50/10 INDICATES  50 BLOWS OF A 140-POUND HAMMER FALLING
30 INCHES WERE REQUIRED TO DRIVE A 2.5-INCH O.D. SAMPLER 10 INCHES.


BORING LOCATIONS AND ELEVATIONS WERE STAKED AND SURVEYED BY AZTEC
CONSULTANTS.


WATER LEVEL MEASURED AT TIME OF DRILLING.


SHELBY TUBE (3"-O.D.) SAMPLES.


INTERLAYERED CLAY/SAND, LOOSE TO MEDIUM DENSE OR MEDIUM STIFF TO STIFF, SLIGHTLY
MOIST, BROWN, GRAY (CL OR SC).


SAND, SILTY, LOOSE TO VERY DENSE, SLIGHTLY MOIST TO MOIST, BROWN (SM).


SAND, CLEAN TO SLIGHTLY SILTY, GRAVELLY, LOOSE TO VERY DENSE, SLIGHTLY MOIST,
BROWN, GRAY (SP, SP-SM).


3. NO GROUND WATER WAS MEASURED WHEN THE HOLES WERE CHECKED ABOUT TWO WEEKS
AFTER DRILLING (ON OCTOBER 16, 2009).


WC
DD
LL
PI
-200
SS


INDICATES MOISTURE CONTENT (%).
INDICATES DRY DENSITY (PCF).
INDICATES LIQUID LIMIT (%).
INDICATES PLASTICITY INDEX (%).
INDICATES PASSING NO. 200 SIEVE (%).
INDICATES WATER-SOLUBLE SULFATE CONTENT (%).


-
-
-
-
-
-


THESE LOGS ARE SUBJECT TO THE EXPLANATIONS, LIMITATIONS AND CONCLUSIONS
CONTAINED IN THIS REPORT.


CLAY, SANDY, MEDIUM STIFF TO VERY STIFF, SLIGHTLY MOIST TO VERY MOIST, BROWN (CL).


THE BORINGS WERE DRILLED ON SEPTEMBER 29 AND 30, 2009 USING 4-INCH DIAMETER,
CONTINUOUS-FLIGHT AUGER AND A TRUCK-MOUNTED DRILL RIG.


4.


5.


CAVING AFTER DRILLING.
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Sample of SAND, SILTY (SM) GRAVEL 14 % SAND 69 %
From TH - 1 AT 7 FEET SILT & CLAY 17 % LIQUID LIMIT - %


PLASTICITY INDEX - %


Sample of SAND, SILTY (SM) GRAVEL 8 % SAND 68 %
From TH - 3 AT 4 FEET SILT & CLAY 24 % LIQUID LIMIT - %


PLASTICITY INDEX - %


FIG.


0.002


15 MIN.


.005


60 MIN.


.009


19 MIN.


.019


4 MIN.


.037


1 MIN.


.074


*200


.149


*100


.297


*50


0.42


*40


.590


*30 *16


1.19


*10


2.0


*8


2.38


*4


4.76


3/8"


9.52


3/4"


19.1


1½"


36.1


3"


76.2


5"


127
152


6"


200


8"


.001


45 MIN.


0


10


20


30


40


50


60


70


80


90


100


CLAY (PLASTIC) TO SILT (NON-PLASTIC) SANDS
FINE MEDIUM COARSE


GRAVEL
FINE COARSE COBBLES


DIAMETER OF PARTICLE IN MILLIMETERS


25 HR. 7 HR.


HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS


0


10


20


30


40


50


60


70


80


90


100


P
E


R
C


E
N


T 
P


A
S


S
IN


G


P
E


R
C


E
N


T 
R


E
TA


IN
E


D


15 MIN.


0.002


60 MIN.


.005


19 MIN.


.009


4 MIN.


.019


1 MIN.


.037


*200


.074


*100


.149


*50


.297


*40


0.42


*30


.590 1.19


*16


2.0


*10


2.38


*8


4.76


*4


9.52


3/8"


19.1


3/4"


36.1


1½"


76.2


3"


127


5"6"


152


8"


200


45 MIN.


.001
0


10


20


30


40


50


60


70


80


90


100


CLAY (PLASTIC) TO SILT (NON-PLASTIC) SANDS
FINE MEDIUM COARSE


GRAVEL
FINE COARSE COBBLES


DIAMETER OF PARTICLE IN MILLIMETERS


25 HR. 7 HR.


HYDROMETER ANALYSIS SIEVE ANALYSIS
TIME READINGS U.S. STANDARD SERIES CLEAR SQUARE OPENINGS


P
E


R
C


E
N


T 
P


A
S


S
IN


G


0


10


20


30


40


50


60


70


80


90


100


P
E


R
C


E
N


T 
R


E
TA


IN
E


D


B-10


Gradation
Test Results


EDAW/AECOM
BORROW FILL SOIL INVESTIGATION
CHATFIELD RESERVOIR STORAGE REALLOCATION PROJECT
PROJECT NO. DN44,189-115
S:\PROJECTS\44100\DN44189.000\115\2. Reports\R1\dn44189-115-r1-x1(grad)







Sample of SAND, SILTY (SM) GRAVEL 9 % SAND 65 %
From TH - 7 AT 2 FEET SILT & CLAY 26 % LIQUID LIMIT - %


PLASTICITY INDEX - %


Sample of CLAY, SANDY (CL) GRAVEL 0 % SAND 21 %
From TH - 8 AT 1 FEET SILT & CLAY 79 % LIQUID LIMIT - %


PLASTICITY INDEX - %
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Sample of SAND, SILTY (SM) GRAVEL 1 % SAND 80 %
From TH - 23 AT 5 FEET SILT & CLAY 19 % LIQUID LIMIT - %


PLASTICITY INDEX - %


Sample of SAND, SILTY (SM) GRAVEL 1 % SAND 67 %
From TH - 26 AT 2 FEET SILT & CLAY 32 % LIQUID LIMIT - %


PLASTICITY INDEX - %
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Sample of SAND, SLIGHTLY SILTY (SP-SM) GRAVEL 8 % SAND 83 %
From TH - 29 AT 5 FEET SILT & CLAY 9 % LIQUID LIMIT - %


PLASTICITY INDEX - %


Sample of SAND, CLEAN (SP) GRAVEL 11 % SAND 86 %
From TH - 30 AT 5 FEET SILT & CLAY 3 % LIQUID LIMIT - %


PLASTICITY INDEX - %


FIG.
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Sample of SAND, SILTY (SM) GRAVEL 0 % SAND 72 %
From TH - 32 AT 3 FEET SILT & CLAY 28 % LIQUID LIMIT - %


PLASTICITY INDEX - %


Sample of SAND, SILTY (SM) GRAVEL 0 % SAND 71 %
From TH - 33 AT 4 FEET SILT & CLAY 29 % LIQUID LIMIT - %


PLASTICITY INDEX - %
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Sample of SAND, CLAYEY (SC) GRAVEL 8 % SAND 62 %
From TH - 34 AT 7 FEET SILT & CLAY 30 % LIQUID LIMIT - %


PLASTICITY INDEX - %


Sample of GRAVEL % SAND %
From SILT & CLAY % LIQUID LIMIT %


PLASTICITY INDEX %
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1.0 Executive Summary


JJR was retained by the Chatfi eld Marina management to assess the potential eff ects on the existing Chatfi eld 
Marina that would result from increasing the Chatfi eld reservoir pool range.  This assessment considers the full 
range of water levels from low pool to full water supply pool (FWSP).  This report has been written to supplement 
the information documented in the draft Chatfi eld Reservoir Storage Reallocation FR/EIS, dated September 2010, 
prepared for the Colorado Water Conservation Board (Reference 1).  In addition to evaluating the eff ects of the 
normal pool range expansion, the eff ects of the revised fl ood frequency predictions are also included in this 
report.    


This report provides an evaluation and inventory of the existing facilities, documents the basic design 
requirements, and identifi es two alternative approaches to modifying the marina and the local environs to 
respond to the post reallocation condition.  


The existing marina presently leases space for its operation.  The lease boundary is not clearly delineated between 
the State Park facilities and the Marina.  Therefore, for the purpose of this study, the upland facilities that are 
primarily associated with the marina facility have been included in the evaluation.  All elevations identifi ed in this 
report are based on those used in Reference 1 as Mean Sea Level (MSL).


Appendix H of Reference 1 documents the expected fl ood elevations and frequency.  The Land Development 
Guidance at Corps Reservoir Projects (Reference 2) provides upland development guidelines for fl ood evaluation 
and is used here as the basis for development of the alternatives.  The water level graphics in Appendix 1 of this 
report show the existing pre-reallocation water level conditions, the “Reefs” alternative water level conditions 
and the “Islands” alternative water level conditions .   The fi nal design for the renovations is not complete.  The 
fi nal design may be a combination of the alternatives presented in the report or it may be a new alternative 
altogether.  This report identifi es alternatives to develop an approximate range of costs to be expected as the 
design progresses.  The formal engineering and design process will develop a more accurate opinion of probable 
construction costs.


The existing Chatfi eld Reservoir Recreation Facilities Modifi cation Plan (Reference 3) examined some of the 
conditions related to the reallocation, but did not evaluate the eff ects of the additional water imposed above the 
FWSP.  These eff ects have not been adequately accounted for in the cost assumptions listed in the reference 3 
tabulations.


The changes in the reservoir conditions documented in this report require signifi cant rebuilding of the marina 
facility for it to remain functional.  Based on the rebuilding requirements, two design alternatives were developed 
and are documented herein.  The design alternatives represent two diff erent approaches to achieving this 
objective. The “Islands” concepts develops the basin by select excavation and fi ll distribution and the “Reefs” 
concept develops the basin by creating a protective reef.  


Finally, this report contains both the approximate engineering costs and the potential construction costs 
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2.0 Introduction


The Chatfi eld Reservoir was constructed by the Corps of Engineers starting in 1973 as a fl ood control project.  The 
decision to build the reservoir was the result of the disastrous fl ood of 1965.  The current proposal used in the 
reallocation studies plans to raise the lake level normal pool from 5,432’ to 5,444’ MSL.  The new calculated pool 
elevation for the 50 year fl ood elevation will be 5,467.1’ and the 100 year fl ood elevation will be 5,474.3’. 


The original FWSP design range was from 5,423’ to 5,432’ MSL, although three times (1980, 1983, and 1995) the 
reservoir fl ood conditions have reached 5,447’+/-.   The evaluation of the impacts of these fl ood events will be 
used as the basis for determining the engineering requirements and costs related to keeping the marina business 
viable and functioning in the post reallocation environment.  


This report is based on site evaluations of the current facility and current marina operating conditions, future 
reservoir conditions predicted in Reference 1, development constraints identifi ed in Reference 2, and our 
experience in waterfront design and engineering.  


Signifi cant eff ort has been made during the development of the reallocation project to defi ne the impacts on the 
reservoir, the endangered species habitat and the recreational facilities.  This assessment is a more in-depth study 
of the operations and physical state of the marina to gauge the eff ect of the reallocation project on the facility. 


Access to the marina facility needs to be provided not only during the normal range of water elevations, but 
though the larger range of fl ood induced water elevations.  The range of fl ood elevations is documented in 
Appendix H of reference 1; guidance for the development is documented in reference 2; a waiver of some of the 
guidance is documented in Appendix 6 of reference 3.  That waiver addresses the beach house and other facilities, 
but does not provide guidance for the marina.  Utility connections are particularly susceptible to inundation and 
need to be addressed accordingly.  This report will document the proposed changes to the marina to meet the 
requirements and the intent of the Land Development Guidance at Corps Reservoir Projects (Reference 2).


This report will:
1. Document the existing marina facility, identifying components and describing their function
2. Identify the constraints to sustaining a marina facility under the reallocation environment
3. Provide alternative layouts that meet the future facility needs, achieving a consistent level of service similar 


to what exists at the present.
4. Develop preliminary engineering costs and opinions of probable construction costs based on the concept 


alternatives


associated with the two explored alternatives.  As with any report at this early stage, many factors may occur 
that will signifi cantly change the fi nal costs. Given the preliminary nature of the alternative development, a 
contingency has been added to the opinions of probable construction costs.
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2-1 Chatfi eld Reservoir - Area of Concern Outlined
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3.0 Existing Conditions


The existing design range of water level elevations is from 5,423’ to 5,432’, although three times since construction 
of the reservoir there have been fl ood events where the elevation has reached 5,447’.  According to the 
documentation provided in Appendix H of the draft Environmental Impact Statement (EIS) (Reference 1), water 
elevation 5,447.2’ approximately equates to fi fteen feet above the original pool design.  Due to the fl ood events, 
modifi cations to the electrical transformer location and the sanitary lift station elevation were made to protect 
them from the occasional fl ooding.  These modifi cations raised the equipment to a slightly higher elevation than 
the 5,447’ fl oods.  


JJR undertook an inventory of the existing conditions during a site visit on October 6, 2010.  The inventory was 
supplemented by a review of photographs and interviews with the marina operators, Roger and Linda Perry.  
Assisting JJR in the inventory and condition assessments was Steven Shoup, a representative of Atlantic Meeco, 
Inc., an internationally known fl oating dock manufacturing fi rm.


In Water Facilities


3-1 Existing Marina Layout
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Marina Docks


The existing fl oating dock system was built by the operator incrementally over the last 27 years.  The dock system 
consists of welded tube steel frames, polyethylene encased polystyrene fl oats, and Ipe (sustainable Brazilian 
hardwood) decking.   The frames have fi eld welded connections along the mainwalks and hinged connections at 
fi nger and secondary platform connections.  The shallow nature of the tube frames results in signifi cant fl exure 
(bounce) of the dock system when subject to pedestrian loads.  The frames, fl oats, and decking are all in excellent 
condition and have been carefully maintained. 


The system is more sensitive to wave and wake action than modern factory manufactured systems and requires 
wave and wake protection along with protection from moving ice.


Access to the docks is controlled by keypad accessed security gates. One gate is located on the restaurant platform 
and a second gate controls access from the fuel dock gangway.
Currently there are 334 slips ranging from 25 to 40 feet in length.  


The fl oating picnic platforms are hinged to the south end of the fl oating marina and behave structurally as semi 
independent rafts.  They provide a place for grilling and picnicking within the confi nes of the fl oating marina. 


3-2 Floating Docks Side View
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Dock Anchorage System


The marina docks and the breakwater are held in place using a cable and winch system. The system is anchored to 
the bottom of the reservoir with a combination of concrete anchors and helix anchors.  The anchors are installed 
and maintained by the operator using a custom spud barge.  The 99 anchor point system requires occasional 
movement and adjustment by the operator.  Discussions with the operator reveal that the anchor system, like the 
dock system has been incrementally expanded and modifi ed over the years.  


3-3 Floating Docks


3-4 Cable and Winch Systems
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The anchor system is limited in its current confi guration to the normal range of elevations plus occasional fl ood 
elevations to 5,472’+/-.  The cables associated with the anchor system at the outboard walkway cross the surface 
of the decking at some locations which result in a signifi cant tripping hazard.  The anchorage system in place 
today was developed by the operator and represents the current system and conditions.  Changes in either will 
probably require a complete reanalysis of the system to meet the new conditions.


Recycled Tire Breakwater


The north and west edges of the marina are vulnerable to wave and wake action from the main body of the lake.  
Additionally, spring thaw results in signifi cant ice movement on the lake.  The marina operator has installed a 
fl oating tire wave attenuator to protect the marina docks along these edges.  The two part attenuator has an inner 
barrier attached to the outer edge of the docks.  The outer 18’ wide mat of tires is anchored independently of the 
fl oating docks and is separated by approximately 6’ from the inner system on the north and 2’ on the west. The 
anchorage of the fl oating breakwater is not adjustable.


The system was popular for marinas in the 1980’s as a lower cost alternative to fi xed breakwaters or fl oating 
concrete structures.  Although the system is not very attractive, it has worked very well over the years.  Without the 
protection of the wave attenuator, it is likely that this dock system could experience increased damage from wave 
and ice impacts.


3-5 Floating Tire Breakwater
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Marina Dock Utilities


Electric


Not all of the slips have shore power available to the boaters.  Those that have power, docks A and B, have 30 amp 
120 V metered service. 


Water


The slips that have power also have potable water supplies.  There is no fi re protection system in the marina.  Fire 
cabinets and extinguishers are located throughout the marina docks to provide a nominal level of fi re abatement 
capability.


Sanitary


The fuel dock area includes a Pumpout station and a type 1 dump station.  This system is connected to a lift station 
that discharges the waste to a second lift station located within the restaurant structure.  The second lift station 
discharges the waste upland to a fi nal lift station which conveys the waste into the municipal sanitary system.


Floating Offi  ce/ Restaurant/ Restrooms


The primary building for the marina is a 4,000 sf fl oating structure supported by a dock section platform with 
exposed polystyrene fl otation.  A ship’s store/ deli and restaurant includes restrooms and a marina offi  ce.  Laundry 
and shower services are not provided in this building.  Since the marina is primarily a day use facility, laundry and 
shower facilities are not amenities that would be used by the boaters.   


Floating Fuel Structure


The 64 sf fuel dock building provides an area for fuel payment transactions and storage of fuel dock related 
equipment.  It is supported by the fl oating dock system and provides basic service similar to most marinas.


3-6 Dock Utilities
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Fuel Station


The marina has a 2,000 gallon gasoline only capacity for marine fueling.  This is provided by four 500 gallon above 
ground storage tanks (AST) each within galvanized steel containment tanks fl oating on dock platforms.  Filling of 
the tanks is accomplished by the tanker man dragging the fi ll line down the gangway and manually fi lling each 
tank separately.  The tanks are connected and they feed the two fuel dispensers on the fuel dock.  There is no 
diesel fuel available.


3-7 Floating Offi  ce/ Restaurant/ Restrooms


3-8 Fuel Hut
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Pumpout Facility


The marina fuel dock facility has the capability to pump out type 3 toilet facilities (holding tanks) and type 1 waste 
buckets. The facility is in very good condition and is used regularly.


The Pumpout fi xture is supplemented by a dock mounted lift station. This boosts the pressure and deposits the 
waste in a fl oating platform lift station that discharges the waste to the upland lift station.


Main Gangway


The primary access to the fl oating marina is by a 150’ long articulated fl oating walkway that rests on a concrete 
accessway during low water conditions.   The gangway functions until the water elevation reaches 5440’.  No 
security gates are provided on the gangway, but access is through a gate located on the fl oating restaurant 
platform.


Fuel Dock Gangway


A secondary access to the docks is located at the fuel dock.  This gangway provides restroom, trash receptacle and 
parking lot access to the boaters and allows the tanker man a means of access during the fueling evolution.  The 
gangway is relatively short and may become uncomfortably steep during low water conditions.


3-9 Fuel Station
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3-10 Pump Out                                                                                                   3-11 Pump Out Station


3-12 Lift Station 1
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Upland Facilities


Restrooms


No upland restrooms are directly maintained by the marina operator. There are two state park restroom facilities 
near the marina parking areas, one to the south and another just east of the parking lots.  Both are plumbed and 
connected to the sanitary system. Both restrooms are situated below the proposed 5,444’ inundation line.


Parking 


The marina facility is serviced by a 258 stall parking lot supplemented by a launch ramp parking facility with 65 
trailer spaces and 62 car spaces.  Both lots are contained within the bounds of the 5444’elevation aff ected zone. 
The lots are in fair condition.   


3-13 Main Gangway to Marina


3-14 Gangway Approach
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Access Roads


The roads to the marina access both the marina and launch ramp parking lots.  With the exception of the 
immediate approaches to the parking areas, all of the roads are above the 5,444’ elevation. 


3-15 Fuel Dock Gangway


3-16 Upland Restrooms
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Storage Yard


The marina has a fenced storage yard at the east end of the parking lot that provides a secured area for 
maintenance equipment and for paddleboat storage during the off  season.


Stormwater Management


At the marina parking lot, there are storm grates that collect and direct runoff  though a single pipe and discharge 
it to the lake.  No sumps or sediment detention was noticed in the site walk through.


Shelters and Picnic Facilities (State Park Property)


Multiple shelters are located near the marina and seem to be well used.  Previous fl ood events have caused 
catastrophic failures at some of the structures. 


Utilities


Utilities to the marina dockage include, water, power, and sanitary and have been installed in an underwater 
trench to a location directly below the restaurant platform.  The excess length at low water elevations is hidden 
under the fl oating platform.   


Electric


The electrical transmission lines throughout the park are buried.  The primary transformer for the marina is located 
on an elevated mound south of the marina parking lot at approximate elevation 5,447’ although the adjacent land 
is below the 5444’ elevation.  The electrical feed to the docks is hidden below the fl oating restaurant.


3-17 Existing Parking Lot
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3-18  Marina Storage Yard


3-19 Primary Transformer
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Water


Potable water is supplied to the marina from the upland and is connected to the fl oating restaurant via fl exible 
hoses. 


Sanitary Sewer


Marina waste is discharged via a lift station (FM1) from the restaurant building to the upland lift station 
approximately 1,700’; a second lift station (FM2) discharges the waste off  site and into the municipal system 
another 4,700’.  FM2 is located at 5,447’MSL and will be inundated during fl ood events.


Communications


Telephones are located at the marina offi  ce and restaurant. Wireless internet is available throughout the state park, 
but is a bit spotty. Many boats have satellite dishes.


Park furnishings


Much of the park furnishings are dated and in only fair condition.


Landscaping


Along the lakeward edge of the marina parking lot is a landscaped and furnished park area with a memorial. 
It provides a pleasant buff er to the parking area. The trees lining the current FWSP of 5,432’ are volunteer 
cottonwoods that have grown since the development of the original fl ood control reservoir.  All of the existing 
vegetation between the low and FWSP levels will be lost in the post reallocation environment.


Signage


Traffi  c and wayfi nding signage throughout the park meets the current park standards.  


3-20 Lift Station 2
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South Launch Ramp (State Park Property)


The South Launch ramp provides an alternative launch point to the larger North Ramp and is used for service and 
storage access at the marina.  The parking lot adjacent to the ramp is separated from the marina users parking 
area.  


3-21 Picnic Shelter                                                                                       3-22 Picnic Table


3-23 Launch Ramp
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4.0 Reservoir Storage Reallocation Impacts


Overview


Based on the draft EIS report (Reference 1), the Full Water Supply Pool level (FWSP) of the post reallocation 
reservoir will be 5,444’ MSL. During fl ood conditions, and with the addition of rain and snow melt, this elevation 
will be exceeded on an occasional basis.    Water level elevations above 5,447’ are predicted to occur every 10 
years, while the 50 and 100 year recurrence intervals indicate water levels of 5,467 and 5,473 MSL respectively.  
At 30’ higher than the FWSP conditions, this signifi cantly restricts the options available for marina operation and 
survivability.   


The Land Development Guidance at Corps Reservoir Projects report (Reference 1) dated April 30, 2004 provides 
assistance for the appropriate siting of facilities such as Chatfi eld and restricts development below various 
elevations.  The guide is very specifi c in the types of structures allowed.  


In a letter from the USACE Hydrologic Research Branch dated January 29, 2009 a conditional waiver of placing 
structures in the upper region of Zone 1 (5,447’ to 5,453’ MSL) was granted for some parts of the State Park, 
although the marina structures were not included.  Other facilities associated with the State Park and Reservoir 
have not been evaluated for fl ood damage expectations in the Chatfi eld Reservoir Recreation Facilities 
Modifi cation Plan (Reference 3).  The plan, prepared by EDAW/AECOM in January 2010, ignores the impact of water 
elevations above FWSP on the marina related facilities.   


4-1 USACE Land Development Guidance Zone Section


5555
Top of 
Spillway


5423
Low Water


5447.2
Pool


5467.1
50 Year Flood


5474.3
100 Year Flood
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4-2 Zone Description
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For the purposes of this study, alternatives were developed that provide normal marina operations from water 
elevation 5,423’ MSL to 5,447.2’ (Corps Zone 1), near normal but restricted access to water elevation 5,467.1’ (Corps 
Zone 2), and emergency survival mode to water elevation 5,474.3’ (Corps Zone 3).   


The normal mode is defi ned as having no special circumstances or restrictions to customer’s full use of the facility.  
Restricted access mode means that the marina operator may access the site and perform some maintenance and 
security functions.  The 5,454’ elevation is mentioned in reference 1 and represents a condition between the 10 
year and 50 year probabilities.  


Emergency survival mode means that utilities will be secured and that only those functions that keep the marina 
in place should be attempted.  


Marina Impacts


Docks


The existing marina dock system was not designed for the exposed conditions that will occur at full water supply 
pool level (FWSP).  The peninsulas that currently protect the docks will be submerged at water elevation 5,438’ 
and will be totally ineff ective at FWSP, leaving the marina dockage exposed.   Additionally, the current marina 
would require re-engineering of the anchorage system to achieve good design practices.  The increased variation 
in water depths require increased anchor scope and a rebalancing of the loadings.  Adaptive reuse of the existing 
docks would require signifi cant improvements of the protecting structures, either the upland peninsulas or the 
fl oating breakwater structures.  However, even with the improvements to the protecting structures and reworking 
of the anchorage system, the existing dock system is not designed to respond to the increased water levels .


Replacement of the dock system with a new one will allow for a more robust system that will withstand the more 
exposed conditions and the increased loadings from wave and ice conditions.   


Breakwater


Much of the current wave and ice protection is provided by the existing peninsulas.  These peninsulas cease to be 
eff ective when the water level rises above 5,438’.  The existing fl oating tire breakwater provides signifi cant wave 
attenuation control to the north and west for the current normal range of water elevations, partly because of the 
eff ects of these peninsulas.  Currently, no fl oating breakwater exists on the eastern fl ank. With the proposed FWSP, 
signifi cant additional loads would be imposed on the fl oating breakwaters.  As currently installed the breakwaters 
are not capable of providing protection for the long term or under the more extreme range of water elevations.  


Additionally, since the current fl oating tire breakwater anchorage system is not adjustable, this system would 
not function as intended at the FWSP and would be submerged under fl ood events.  A replacement or major 
reworking of the breakwater would be expected for the new operating conditions.
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Upland Impacts


The peninsulas that currently protect the marina from wake, wave, and ice eff ects will be submerged under the 
FWSP and completely ineff ective.  The current upland zone, between elevation 5,423’ and 5,444’ , will be under the 
new ordinary high water mark in the reallocation plan which could result in areas devoid of vegetation and appear 
as beach or open shoreline during periods of low water.  The existing cottonwoods and other vegetation that are 
located below the new ordinary high water mark of 5,444’ may be lost unless mitigated otherwise.


The existing upland restrooms will not function at their current location; they must be demolished and rebuilt at 
a higher elevation.  Moving the upland restrooms to the higher elevations increases the distance from the marina 
and the public courtesy docks to the restrooms to an untenable distance.  Therefore, public and marina related 
restrooms should be located on the fl oating platform associated with the marina offi  ce, store, and restaurant.   


The lift station and transformer are currently at approximately elevation 5,451’ MSL.  The transformer, marina 
switchgear, water line attachments, and the sanitary lift station all must be relocated to areas above the 50 year 
fl ood (5,467.1’).  An earlier modifi cation of the height of the sanitary lift station and the main marina transformer 
resulted from earlier fl ood events and anticipated future fl ooding at the existing water levels but did not account 
for the increased water levels associated with the reallocation.  Some underground utility lines, power, water, 
sanitary will need to be moved above the FWSP line to allow for periodic maintenance.  The concepts identifi ed 
in this report accommodate survival during the proposed 50 year fl ood period.  The Corps’ guidance for the 
reallocation plan is fairly clear on these measures.  This report and enclosed concepts falls within the guidance 
outlined by the Corps of Engineers.


The parking lots, roads and trails all require re-confi guration to maintain usability throughout the range of water 
elevations associated with the reallocation.  Removal of the paving material below the FWSP line is recommended.  
Additionally, consideration for moderate fl ooding conditions requires raising the grade of roadways and parking 
areas throughout the marina facility.  
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5.0 Marina Alternatives


During the development of these preliminary alternatives care was taken to replace or relocate the components 
at a level comparable to the existing facilities.  Where changes were made, they were made because of structural, 
regulatory, or code requirements.  The facilities as shown should therefore be considered “in kind” replacements 
and not “betterments”.  The number and sizing of components such as parking lots or boat slips are a direct 
replacement of those that currently exist.


Two layouts were developed to identify viable alternative designs; the fi rst alternative minimizes excavation, but 
exposes the marina to higher wave, wake and moving ice loads.  The second alternative uses excavated available 
materials to build higher protective peninsulas. For clarity, the alternatives are named the Reefs and the Islands , 
respectively.    


The marina and dock system at Chatfi eld has worked well in its current location with the current protection and 
the current imposed conditions. With the changes in the water levels resulting from the reallocation, new imposed 
conditions will negatively impact the marina. When the existing west and east peninsulas become overtopped, 
new wind generated wave conditions will impact the fl oating dock system.  In addition, ice fl oes during the spring 
thaws have the potential to cause additional damage to the dock system.


The two alternatives presented in this report have been developed to provide the same level of service presently 
enjoyed at the marina once the reallocation has been completed.


The Reefs


This alternative minimizes the amount of excavated material that is to be placed on the peninsulas.  As with the 
Islands alternatives the parking lots and trails are moved upland to extend their usability through the FWSP and 
10 year fl ood elevations.  The minimized excavation means that the marina docks are more exposed to wave forces 
than the Islands alternative.  To protect the marina from the increased exposure, a more eff ective wave attenuation 
structure will be required around the perimeter of the marina.  


The marina is completely rebuilt to accommodate the reallocation water levels and associated wave and ice 
conditions and to allow for access under all conditions below elevation 5,450’.  Access to the docks is achieved 
by an ADA compliant multistage gangway and platform system. Used at many marinas throughout the United 
States, these assemblies allow convenient access and management of the utilities throughout the expected range 
of water elevations.  Utilities to the marina would be routed below the gangways and connected to the fl oating 
administration building platform. 


A replacement for the existing fl oating platform based offi  ce, convenience store, and restaurant is recommended. 
The fuel system should be modifi ed to provide USTs above the 50 year fl ood level.  This would simplify the tank 
fi ll procedure and would increase safety for the facility.  Replacing the fuel system with a system similar to existing 
was discarded since, the distance from the new roads to any dock mounted AST would be impractical in either of 
the proposed alternatives. 
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The power to the marina requires complete reconfi guration.  The most effi  cient alternative would be to provide 
480V or 600V power to a dock mounted transformer and distribute power to the restrooms, administration 
building, fuel dock and marina docks from that location.  The upland distribution transformer will need to be 
located above the 50 year fl ood elevation.


The marina docks are reconfi gured and the primary restroom facilities for the public will be located on the fl oating 
marina admin and restaurant platform.  This restroom location will maintain user access during all water level 
conditions.  Additional restrooms will be located at the beach changing structure and upland above the 50 year 
fl ood elevation.  Roads, trails, and walkways are all moved upland above the 5,450’ elevation. 


The Islands


This alternative seeks to protect the marina by adding fi ll to the peninsulas east and west of the marina basin.  
Material would be excavated from the existing basin and adjacent uplands to build the peninsulas up to 5,448’ on 
the west end and intermittently to 5,448’ on the east side. The resulting basin is protected under FWSP conditions 
and continues moderate protection above that level.   Above 5,448’ the protection is reduced and the outer docks 
need to be designed to meet the potential wave loadings.


The marina is completely rebuilt to withstand the fl ood level wave issues and to allow for access under all 
conditions below 5,450’.  Access to the docks is achieved by an ADA compliant multistage gangway and platform 
system similar to the system proposed in the Reef alternative.  Utilities to the marina would be routed below the 
gangways and tied in to the fl oating administration building platform. 


The upland region from the low water level to elevation 5,444’ at the east end of the marina will be developed into 
a public beach with a changing room and restroom structure at the foot of the peninsula.
A replacement for the existing fl oating platform based offi  ce, convenience store, and restaurant is recommended. 


The fuel system should be modifi ed to provide USTs above the 50 year fl ood level.  This would that simplify the 
tank fi ll procedure and would increase safety for the facility.  Replacing the fuel system with a system similar to 
existing was discarded since, the distance from the new roads to any dock mounted AST would be impractical in 
either of the proposed alternatives. 


The power to the marina requires complete reconfi guration.  The most effi  cient alternative would be to provide 
480V or 600V power to a dock mounted transformer and distribute power to the restrooms, administration 
building, fuel dock and marina docks from that location.  The upland distribution transformer will need to be 
located above the 50 year fl ood elevation.


The marina docks are reconfi gured and the primary restroom facilities for the public will be located on the fl oating 
marina admin and restaurant platform.  This restroom location will maintain user access during all water level 
conditions.  Additional restrooms will be located at the beach changing structure and upland above the 50 year 
fl ood elevation.  Roads, trails, and walkways are all moved upland above the 5,450’ elevation.
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Discarded Alternatives


Marina Point Location 


Other locations along the south shore of the reservoir were examined for suitability and discarded.  
The proposed alternative location west of Marina Point was discarded early in the evaluations because of the 
vulnerability to wind and the instability of the existing bluff s.  


The northern shore of the reservoir is relatively inaccessible, has a steep (2h: 1v) armor stone embankment and no 
readily available utilities.


The west and south ends of the reservoir are shallow and would require extreme amounts of cut and fi ll to develop 
an adequate marina and upland topography.  The South Platte River discharges at south end of the reservoir and 
this area has relatively fl at, low uplands less suitable for development.  
East of the current marina location, the reservoir is relatively shallow, has poor upland availability and a less 
desirable location. 


100 year fl ood resistant Upland development


An alternative was explored to locate the upland parking lots in a location above the 50 year (5,467’) or the 100 
year (5,474’) elevations, but the distance to the marina was too great to be practical.  Additionally, the amount of 
fi ll required to raise the parking lots above 5,474 and maintain a reasonable distance from the marina would have 
been cost prohibitive.  In addition, the walkway and gangway slopes that would have resulted from this alternative 
would have been far to steep for comfortable or ADA access to the marina. 


Upland restaurant, offi  ce, restroom structure


An option that was identifi ed during the interviews involved moving the existing fl oating building platform in 
an area that would be dry during normal water levels and allowed to re-fl oat under high water conditions.  The 
adaptive reuse of this platform was viewed problematic for several reasons.


1. The existing platform is fl oated by exposed polystyrene fl oats.  These fl oats have little structural integrity 
under the compressive loads imposed by the concrete platform.  The fl oats have historically had problems 
with vermin burrowing inside them further compromising their structural integrity.


2. In a post high water environment, any debris caught under the platform would not necessarily be visible 
from above or from the side.  Debris caught underneath could impact the structural integrity of the 
platform.


3. Utilities currently exit below the platform; a complete reworking of the utilities would be required.
4. The anchoring system required for such a large platform would need to be pile based.
5. The distance to the marina would be too far from the structure.
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6.0 Moving Forward- Next Steps


Coordination and Scheduling


The schedule for the reallocation of storage space in Chatfi eld is understood in general terms, but has not been 
solidifi ed at this time.  However, timely planning and engineering should be undertaken to ensure a continuation 
of park and marina services once the reallocation is approved.


The initial task will be to integrate the alternatives from this report into the Environmental Impact Statement, 
allowing the public review cycle to move forward. During that time, the stakeholders of the project need to 
develop an implementation strategy that allows the preparatory work to proceed in a logical progression.
Coordination of the marina rework should include discussions with the following:


• Colorado Water Conservation Board, 
• US Army Corps of Engineers, 
• Denver Water Board and the other municipal participant’s in the water reallocation
• Colorado State Parks
• North Shore Marina Chatfi eld, Inc.


Negotiation of responsibility for the engineering and design costs is a signifi cant eff ort in itself.    Once the 
agreements are in place and documented in a Memorandum of Understanding, design and engineering may 
commence.  A preliminary schedule for this work may include:


• 3 months for Responsibility MOU
• Concept Alternative development, Review and Approval, 2-3 months
• Design Development ,3 months
• Permit Application development, 3 months
• Construction Documents, 3-6 months
• Bidding, 1 month
• Construction, alternative dependent, 6-18 months


Concurrent with the Design Development phase and the Construction Document Phase, fi nancing and permit 
acquisition must proceed. 


Design and approval of the changes proposed for either of the alternatives identifi ed herein would take at least a 
year.  


Engineering and Design Costs


The cost of any design and engineering project is directly related to the number and complexity of components 
in the projects.  The engineering fees for this project have been estimated based on a percentage of construction 
costs and are shown in the opinion of probable construction costs for the two alternatives.
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Recommendations


The change in the operation of the Chatfi eld Reservoir will necessitate a major renovation of the Chatfi eld Marina.  
The extended range of normal seasonal water elevations will require signifi cant physical and operational changes 
for the marina.  In addition, the dock system that operated satisfactorily within the present water level changes 
will be vulnerable to the wave and seasonal ice impacts. 


• The entire dock system should be replaced with one that will withstand the new environmental loads.  
• The marina anchorage needs to be redesigned to accommodate the new range of water levels.
• An ADA accessible route to the marina is required to meet current ADA standards
• The fuel system needs to be located upland and designed for fl ood conditions. 
• Utilities need to be redesigned to meet the new fl ood elevation expectations.
• Restrooms for marina patrons will need to be located on the fl oating platform along with replacement  


marina administration and support facilities.


Appendices


Appendix 1- Water Level Graphics Pre and Post Reallocation
 Existing Low Water, FWSP and High Water Experience in Lifetime of Reservoir Elevation
 The Reefs Low Water, FWSP, 50 Year Flood Elevation,  and 100 Year Flood Elevation
 The Islands Low Water, FWSP, 50 Year Flood Elevation, and 100 Year Flood Elevation


Appendix 2- The Reefs Opinion of Probable Construction Costs 


Appendix 3- The Islands Opinion of Probable Construction Costs 


Appendix 4- Engineering Costs 
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Appendix 3 - The Islands Opinion of Probable Construction Costs 
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Table 11
Pool Probability - Chatfi eld, Bear Creek and Cherry Creek Reservoirs


Comparison of Baseline and With Project Conditions
   Conservation      
Location   Pool¹ (ft msl)    Pool Probabilities (ft msl)    
     2-Year   10-Year 50-Year  100-Year  500-Year   
    5432  5432.0  5437.5    5458.1  5465.5   5479.7   
    5437  5437.0  5442.0    5462.0  5469.2   5483.2   
Chatfi eld Reservoir   5444  5444.0  5447.2    5467.1  5474.3   5488.5  


    5432  5560.0  5564.2    5594.0  5606.0   5628.0   
    5437  5560.0  5564.2    5594.0  5606.0   5628.0   
Bear Creek Reservoir   5444  5560.0  5564.2    5594.0  5606.0   5628.0   


    5432  5550.0  5550.5    5563.1  5567.6   5576.7   
    5437  5550.0  5550.7    5563.1  5567.6   5576.7   
Cherry Creek Reservoir   5444  5550.0  5550.7    5563.1  5567.6   5576.7   
¹ Conservation Pool is for Chatfi eld Reservoir 
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1. COST OF REALLOCATION 


1.1 Purpose 
The purpose of this appendix is to describe and analyze the alternatives chosen for detailed analysis 


in Chapter 2. It will identify the National Economic Development (NED) and locally preferred 


plans as well as the non-federal cost of the reallocated Chatfield storage. The Fiscal Year (FY) 2011 


interest rate of 4.125 percent and a period of analysis of 50 years will be used to capitalize annual or 


to annualize present values. The 50-year period of analysis covers the period of benefits accrual over 


the planning period.  


Exhibit A contains information provided by the water providers. The table in the exhibit presents 


the demand figures for each water provider for each decade from 2010 to 2050. Not shown in the 


table is the amount of water supplied by renewable sources. Table 1 below shows the 2010 demand 


net of the renewable water.  


Table 1.  
Demand in Acre Feet Net of Sustainable Yields 


Water Provider 


Demand Unmet Increase in Demand above Unmet 


2010 2010 2010-2020 2020-2030 2030-2040 2040-2050 


Downstream Proivders 


City of Aurora 3,300 0 10,690 12,630 14,920 17,630 


City of Brighton 1,500 0 7,850 11,000 NA NA 


Central Colorado WCD 70,750 70,750 0 0 0 0 


Western Mutual Ditch Company 15,000 15,000 0 0 0 0 


Colorado State Parks 1,800 1,800 0 2,000 0 0 


Denver Botanic Gardens at Chatfield 12 12 0 0 0 0 


Upstream Providers       


Mount Carbon Metropolitan District 0 0 800 200 21 6 


Centennial WSD 10,000 0 3,000 0 0 0 


Town of Castle Rock 6,759 0 3,300 3,500 0 0 


Roxborough WSD 1,996 0 28 0 0 0 


Castle Pines North Metropolitan District 2,290 0 228 0 0 0 


Castle Pines Metropolitan District 437 0 153 0 0 0 


Perry Park Country Club 76 76 0 0 0 0 


Center of Colorado WCD 197 197 0 58 50 50 


Other SMWSA* 5,527 0 5,317 2,130 3,170 0 


*SMWSA=South Metro Water Supply Authority 


 


Most of the water providers will meet their 2010 demand. The City of Brighton (Brighton) will use 


gravel pits currently under development. The City of Aurora (Aurora) has several means to meet 


demand between 2008 and 2010. Surplus contingency supplies or Denver Basin groundwater for 


initial service for new growth could be used to meet this demand. Central Colorado Water 


Conservancy District (WCD) and Western Mutual Ditch provide augmentation and irrigation water 


respectively. Augmentation is the provision of water to an affected stream to allow out-of-priority 


diversion from the stream, with the augmented water preventing injury to senior water rights holders 
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on the stream. In this instance, these two agricultural water providers need to augment surface water 


in order to draw on tributary groundwater that is connected to and depletes surface water. Such 


augmentations must be approved by the water court. They are not planning to issue additional 


shares in the future, so the demand will not change over time. Even as growing municipalities 


purchase participating farms, their demand is expected to change from agriculture to municipal and 


industrial (M&I) demand such as for parks, lawns, and golf courses. Not all the unmet water needs 


of these two water providers can be met by the alternatives presented here. In a worst-case scenario 


land would be converted to dryland farming if additional augmentation water is not available. The 


Denver Botanic Gardens at Chatfield will have an unmet need of 12 acre-feet that would allow 


expansion of its operation; growth beyond 2020 is not anticipated at this time. 


Most of the upstream water providers use groundwater and will meet their 2010 demand from that 


source. Roxborough Water and Sanitation District (WSD) will continue to acquire water from 


Aurora and will meet an additional M&I demand for 28 acre-feet between 2010 and 2020. Perry 


Park Country Club will not expand its membership in the future, so demand will remain constant. 


Seventy-six acre-feet will be unmet in 2010. Center of Colorado WCD expects an increase in 


demand for augmentation water in Park County by 2010 and no increase between 2010 and 2020. 


Table 2 shows the average year yield from Chatfield (20,600 acre-foot) and the number of years 


water from Chatfield Reservoir would meet each water provider’s demand. The number of years for 


most of the water providers was estimated from the average annual demand increase between 2010 


and 2020. The average year yield from Chatfield was divided by the annual increase to determine the 


number of years. For entities with unmet demand in 2010 the average year yield from Chatfield was 


divided by the unmet demand. The Chatfield allotment for Roxborough WSD and Castle Pines 


North Metropolitan District is greater than the future (2010–2020) demand for these entities, so 


they would meet the growth for the time period. 


Table 2.  
Chatfield Yield and Years Supplied 


Water Providers 


Average Yield 
Chatfield  


(20,600 acre-foot) 
Number of Years 
Met by Chatfield 


City of Aurora 1,476 1.4 


City of Brighton 591 0.8 


Central Colorado WCD 1,181 .02 


Western Mutual Ditch Company 591 0.04 


Colorado State Parks 415 0.2 


Denver Botanic Gardens at Chatfield 17 1.4 


Mount Carbon Metropolitan District 166 2.1 


Centennial WSD 2,178 7.3 


Town of Castle Rock 420 1.3 


Roxborough WSD 207 74.0 


Castle Pines North Metropolitan District 341 15.0 


Castle Pines Metropolitan District 274 17.9 


Perry Park Country Club 41 0.5 


Center of Colorado WCD 54 0.3 


Other SMWSA 588 1.1 
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Table 3 indicates the most prevalent water source and the use of Chatfield water for each water 


provider. The uses indicate that Chatfield water could be used immediately.  


Table 3.  
Water Supply and Use 


Water Use 
Predominant Water 


Supplies Use of Chatfield Water 


City of Aurora Surface Water Meet D/S requirements 


City of Brighton Surface Water Capture Senior water  


Central Colorado WCD Surface Water Augmentation, Retiming wells 


Western Mutual Ditch Company Surface Water Well augmentation 


Colorado State Parks Surface Water Maintain Recreation Experience 


Denver Botanic Gardens at Chatfield Surface Water Expansion Projects 


Mount Carbon Metropolitan District Surface Water Develop Water Rights 


Centennial WSD  SW* & NTGW Reduce groundwater pumping 


Town of Castle Rock NTGW Conjunctive use, reuse 


Roxborough WSD Surface Water Reduce dependency on leased water 


Castle Pines North Metropolitan District NTGW Reduce groundwater pumping, injection 


Castle Pines Metropolitan District NTGW Reduce groundwater pumping 


Perry Park Country Club Surface Water Fire protection, recreation 


Center of Colorado WCD Surface Water Augmentation, Retiming wells 


Other SMWSA* NTGW Reduce groundwater pumping 


* - NTGW=non tributary groundwater; SMWSA=South Metro Water Supply Authority; SW=Surface Water 


 


1.2 Alternatives 
The water providers seeking storage space in Chatfield Reservoir are the Penley Reservoir User 


Group (Upstream Group) and the Lower South Platte Gravel Pit User Group (Downstream 


Group). The Penley Reservoir User Group includes Mount Carbon Metropolitan District, Town of 


Castle Rock, Centennial WSD, Roxborough WSD, Castle Pines Metropolitan District, Castle Pines 


North Metropolitan District, the South Metro Water Supply Authority (SMWSA) (a group of 13 


water providing entities in the south metro area), Colorado State Parks, Center of Colorado Water 


Conservancy District and Perry Park Country Club. The Lower South Platte Gravel Pit User Group 


is composed of Aurora, Brighton, Central Colorado WCD, and Western Mutual Ditch Company. 


The Penley Reservoir User Group in general is located upstream from Chatfield Reservoir. They 


currently use nontributary groundwater (NTGW), and seek to develop alternatives to NTGW that 


include storage such as Penley Reservoir. The Lower South Platte Gravel Pit User Group is located 


downstream from Chatfield Reservoir, and they do not rely on NTGW. Even though these groups 


seek to reallocate Chatfield flood control storage, they have different no action alternatives. 


Alternatives must supply the same quantity and quality of water, so the no action alternatives must 


combine the No Action components from both groups. 


The alternatives considered in detail in this analysis are: 


1. No Action—Penley Reservoir combined with Gravel Pit Storage 


2. NTGW combined with Downstream Gravel Pit Storage—Least Cost Alternative to 


Chatfield Reservoir storage reallocation 
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3. Reallocation to allow an additional 20,600 acre-feet of Water Supply Storage 


4. Reallocation to allow an additional 7,700 acre-feet of Water Supply Storage combined with 


NTGW and Gravel Pit Storage 


These alternatives all have an estimated average year yield of 8,539 acre-feet when the alternatives 


are completed. Based on Tables 11 and 12 in the Compensatory Mitigation Plan (Appendix K), all 


plans would provide the full amount of water eleven years after approval. The average annual yield 


over the 50-year period of analysis would be 8,112 acre-feet. All alternatives would provide water at 


a rate equivalent to the rate of storage usage in Table 11 of the CMP. 


Alternative 1 is comprised of gravel pits for the Downstream Group and Penley Reservoir for the 


Upstream Group. Because construction of Penley would take 15 years, additional upstream 


groundwater capacity would be developed. Penley Reservoir’s water would be used to reduce 


groundwater pumping. Because this alternative eventually reduces groundwater usage, it is noted as 


the locally preferred no action alternative. 


Alternative 2 has the gravel pits for the Downstream Group and groundwater for the Upstream 


Group. It is similar to Alternative 1 except Penley is not developed to replace or reduce the 


groundwater use. 


Chatfield storage reallocation alternatives would convert flood control storage into water supply 


storage by changing the conservation pool from 5,432 feet mean sea level (msl) for the No Action 


alternatives to 5,444 feet msl and 5,437 feet msl, respectively. Alternative 3, the larger Chatfield 


reallocation alternative, (5,444 feet msl) has an increase in water supply storage of 20,600 acre-feet.  


Alternative 4, the smaller Chatfield reallocation alternative, has an increased water supply volume of 


7,700 acre-feet. Because the water supply storage is smaller than Alternative 3, the yield is not equal 


to the other alternatives without adding components from Alternative 2. The added components are 


gravel pits for the downstream water providers and groundwater for the upstream water providers.  


1.3 Alternative Analysis 
This section will present the economic and financial evaluation of the four alternatives. It will 


identify the NED benefits and identify the NED plan. The financial analysis will determine the least 


expensive alternative for the water providers. 


1.3.1 Methodology 


The methodology for evaluating water supply storage reallocation alternatives is set forth in the U.S. 


Corps of Engineers Planning Guidance Notebook (PGN) (ER 1105-2-100) (PGN). Each alternative 


is comparable in quality and quantity of water supplied. These criteria represent the benefit level of 


the alternatives. The quantity considered is 8,539 acre-feet of average year yield per year when the 


alternatives are fully operational. This yield corresponds to the larger Chatfield alternative. The water 


supply would be treated to levels appropriate for its final use.  


The Chatfield yield is based on the Compensatory Mitigation Plan (CMP) mitigation milestone 


approach. The storage available for use at Chatfield for Alternative 3 comes available over eleven 


years at the rates in Tables 11 and 12 in the CMP (Appendix K). This is a more conservative 
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approach than the escrow approach where all the storage would be available immediately. Storage is 


assumed to be related to yield at the rate of 0.41 yield to storage. All alternatives would bring water 


on line at the same rate. The NED Plan is defined as the alternative that maximizes net NED 


benefits (NED benefits less NED costs, including mitigation). 


The period of analysis is 50 years. Construction costs (first costs), interest during construction 


(IDC), operation and maintenance costs, repair, rehabilitation, and replacement costs (OMRR&R), 


mitigation costs, and recreation modification costs are included over this period for all alternatives.  


Corps interest rate of 4.125 percent for FY 2011 and FY 2011 price levels are used for all present 


and annual value calculations when comparing the four alternatives. 


Construction of Chatfield infrastructure or specific costs would take place over two years, recreation 


mitigation would be completed over a 2-year period, environmental mitigation would be complete in 


eleven years, gravel pits and NTGW would be completed during two year periods (for IDC) and 


staged to be fully on line in eleven years, and Penley Reservoir would be constructed over 15 years. 


Annual OMRR&R costs are present valued using the Corps interest rate of 4.125 percent. The base 


year for the analysis is 2012. 


The water providers supplied the costs for the gravel pits, Penley Reservoir, and specific costs for 


Alternatives 3 and 4. The costs used for the groundwater component were developed from the 


South Metro Water Supply Study (SMWSS), 2003. For entities that participated in the SMWSS and 


are participating in this study, their costs from SMWSS were scaled based on the ratio of the yields 


and updated to December 2010 (FY 2011) price levels using a factor developed by the water 


providers to reflect the regional price increase. For water providers using groundwater but not in the 


SMWSS, costs where based on average SMWSS costs.  


1.3.2 Alternative NED Costs 


The NED Plan is defined as the alternative that maximizes net NED benefits (NED benefits less 


NED costs, including mitigation). The value of the benefit base is defined as the cost of the most 


likely least-costly No Action alternative (Alternative 2) to be implemented. This implies that the 


most likely least-costly No Action alternative has net benefits of zero. Since the benefits are equal 


for all alternatives, other alternatives have either positive or negative net NED benefits based on 


their costs. The NED costs include the benefits lost and the cost of environmental and recreation 


mitigation.  


Table 4 summarizes the NED costs for the first or construction cost and the investment costs (first 


and IDC costs), respectively, for the alternatives at FY 2011 price levels and interest rates. 


Alternative 3 has the least cost of the alternatives. 


Table 4.  
Chatfield Reservoir Reallocation Feasibility Study (FY 2011 Price Levels) 


  


National Economic Development (NED) Costs for Alternatives 


Alternative 1 Alternative 2 Alternative 3 Alternative 4 


First Costs 


Specific (Infrastructure)     


Chatfield Reservoir $0 $0 $9,991,580 $9,268,765 


Wells $28,736,207 $56,099,531 $0 $20,969,242 
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Table 4.  
Chatfield Reservoir Reallocation Feasibility Study (FY 2011 Price Levels) 


  


National Economic Development (NED) Costs for Alternatives 


Alternative 1 Alternative 2 Alternative 3 Alternative 4 


Gravel Pits $116,684,882 $116,684,882 $0 $81,717,553 


Penley Reservoir $101,530,267 $0 $0 $0 


Total Specific $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 First Cost $246,951,356 $172,784,412 $126,133,642 $155,367,884 


Investment Cost 


Total First Cost $246,951,356 $172,784,412 $126,133,642 $155,367,884 


Interest During Construction (IDC) 


Chatfield Reservoir $0 $0 $384,064 $356,668 


Wells $2,190,400 $4,490,698 $0 $196,061 


Gravel Pits $9,340,481 $9,340,481 $0 $1,678,562 


Penley Reservoir $27,150,143 $0 $0 $0 


Recreation Modifications $0 $0 $1,979,570 $739,936 


Environmental Mitigation $0 $0 $2,346,769 $877,190 


Total IDC $38,681,025 $13,831,180 $4,710,403 $3,848,418 


Total Investment Cost $285,632,381 $186,615,592 $130,844,045 $159,216,302 


 


The total annual NED costs are shown in Table 5. The NED benefits forgone represent the lost 


recreation benefits at Chatfield Reservoir. Alternative 3 is the least costly plan and is the NED Plan. 


Alternative 2 is the most likely least costly no action plan. 


Table 5.  
Annual NED Costs (FY 2011 Price Levels) 


 Annual Costs 


Annualized Investment Cost $13,582,103 $8,873,756 $6,221,764 $7,570,893 


OMRR&R     


Chatfield Reservoir $0 $0 $1,320,301 $533,074 


Wells $325,633 $875,858 $0 $327,384 


Gravel Pits $662,745 $662,745 $0 $297,463 


Penley Reservoir $506,925 $0 $0 $0 


Recreation Modifications $0 $0 $0 $0 


Environmental Mitigation $0 $0 $524,780 $196,156 


Total Annual Costs $15,077,405 $10,412,359 $8,066,846 $8,924,969 


NED Benefits Foregone $0 $0 $676,800 $574,145 


Total Annual NED Costs $15,077,405 $10,412,359 $8,743,646 $9,499,115 


 


Table 6 summarizes the alternative’s first costs, investment costs and annual cost. Alternative 3 has 


the least amount for each of these costs. 
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Table 6.  
National Economic Development (NED) Costs for Alternatives (Summary Table) 


 Alternative 1 Alternative 2 Alternative 3 Alternative 4 


First Costs $246,951,356 $172,784,412 $126,133,642 $155,367,884 


Investment Cost $285,632,381 $186,615,592 $130,844,045 $159,216,302 


Annual Cost $15,077,405 $10,412,359 $8,743,646 $9,499,115 


 


Table 7 compares the four alternative’s benefits and costs. The benefits are defined as the cost of 


the most likely least costly no federal action alternative. Alternative 3 maximizes net annual NED 


benefits at $1,668,700 per year.  


Table 7.  
NED Comparison (FY 2011 Price Levels) 


 Alternative 1 Alternative 2 Alternative 3 Alternative 4 


Annual Benefits $10,412,359 $10,412,359 $10,412,359 $10,412,359 


Annual Costs $15,077,405 $10,412,359 $8,743,646 $9,499,115 


Net Annual Benefits -$4,665,047 $0 $1,668,713 $913,244 


 


The estimated first cost of Alternative 3 updated to FY 2012 price levels using the 4% interest rate is 


$118.8 million; this is lower than the FY 2011 cost due to decreases in the estimated environmental 


mitigation costs. The investment cost including interest during construction of $4.8 million is $123.7 


million. The total annual costs including lost recreation benefits of $0.7 million/year are $8.5 million. 


1.4 Alternative 3 Cost of Storage 
To determine the financial costs of Alternatives 3 and 4, the cost of storage must be estimated. The 


cost of storage is the non-federal providers’ cost for the reallocated storage. The non-federal cost is 


the greatest of benefits or revenues forgone, the replacement costs, or the updated cost of storage. 


The cost of storage is part of the cost of the 20,600 acre-foot reallocation alternative used in the 


analysis of alternatives. The cost of storage will be determined for the 20,600 acre-foot alternative, 


however, the 7,700 acre-foot reallocation alternative cost of storage will be prorated from the 20,600 


acre-foot alternative amount based on the ratio of their respective reallocated storage. A detailed 


analysis is presented for Alternative 3 for FY 2011 and FY 2012 using rates from Economic 


Guidance Memorandum 12-01. The Federal discount rate for FY 2011 is 4.125% and 4% for 2012. 


The water supply discount rate is 4.25% and 4.125% for 2011 and 2012, respectively. 


Table 8 presents a summary from the four subsections below. The updated cost of storage is the 


greatest cost of the four categories at 2011 and 2012 price levels and thus will be the basis for the 


amount to be repaid by the non-federal providers. The final cost of storage will be determined when 


the Water Supply Agreement is signed and will be repaid over the following 30 years at the water 


supply discount rate in effect at the time of signing. The providers would also be responsible for 


paying normal Chatfield OMRR&R costs and additional OMRR&R costs that would be incurred 


because of the alternative. 
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Table 8.  
Cost of Storage Analysis 


 
Cost In Millions 


(FY 2011$) 


Cost In Millions 


(FY 2012$) 


Benefits Foregone $14.2 $15.0 


Revenue Foregone $0 0 


Replacement Cost $0 0 


Updated Cost of Storage $14.5 $15.3 


 


1.4.1 Benefits Foregone 


The benefits foregone due to the 20,600 acre-foot alternative are the NED benefits forgone. The 


recreation benefits under Alternatives 1 and 2 would remain at the current level because no 


recreation change would occur at Chatfield Reservoir. The estimated benefit with the 20,600 acre-


foot storage reallocation is expected to grow for the first three years and remain constant for the 


remainder of the period of analysis. The lost recreation benefit from the reallocation of storage at 


2011 price levels is $676,800 per year or $14,233,121 present valued using the Federal discount rate 


of 4.125% for Fiscal Year 2011. Comparable figures for 2012 price levels using the Consumer Price 


Index from 2011 to 2012 of 3% and the 2012 Federal discount rate of 4% are $697,100 per year and 


$14,980,000. The hydrology analysis of the downstream flood control showed no significant impacts 


for Alternative 3. The lost recreation benefit for Alternative 4 at 2011 price levels and Federal 


discount rate is $12,074,310 ($574,100 per year) over the 50-year planning period.  


1.4.2 Revenue Foregone 


Revenue foregone is the loss or gain of revenue to the U.S. Treasury due to the storage reallocation. 


Currently the income to the Treasury is $ 0 per year. 


1.4.3 Replacement Cost 


Storage reallocation of flood control storage from U.S. Army Corps of Engineers reservoirs may 


require restoration of lost flood control benefits. The hydrology analysis of the downstream flood 


control showed no significant impacts for Alternative 3 therefore the Replacement Costs would be 


$0. 


1.4.4 Updated Cost of Storage 


The updated cost of storage represents the project construction, OMRR&R costs associated with 


the reallocated storage. The process, referred to as the Use of Facilities Method, identifies joint-use 


cost for each category and a storage ratio related to the reallocated storage. Joint-use costs are 


defined as total project costs less all specific costs. Specific costs are costs of identifiable project 


features serving only one purpose. The storage ratio is the ratio of the reallocated storage to the total 


usable storage. The total usable storage at Chatfield Reservoir is the storage below the spillway 


(233,775 acre-feet) less the inactive/sediment storage pool (28 acre-feet) or 233,747 acre-feet. The 


ratio applied to the construction, OMRR&R joint-use costs is 20,600 acre-feet/233,747 acre-feet. 


The ratio applied to the construction, OMRR&R joint-use costs for Alternative 3 is 20,600 acre-


feet/233,747 acre-feet or 0.0881. The ratio for Alternative 4 is 7,700acre-feet/233,474 acre-feet or 


0.0329. 
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The algorithm for project construction costs is: (total project construction costs less all specific 


construction costs) x storage ratio. Costs for specific purposes such as flood control and recreation 


would need to be removed from the total costs before applying the storage ratio. The algorithms for 


OMRR&R would be similar to the construction algorithm; however, OMRR&R cost are not 


included in determining the updated cost of storage.   


Because construction was completed in the past, construction costs associated with the reallocated 


storage are calculated at the time of construction and then updated from the midpoint of the 


physical construction period to the beginning of the fiscal year in which the contract for the 


reallocated storage is approved. Interest during construction is not considered using this procedure. 


The construction costs are updated to current price levels using the Engineering News Record’s 


Construction Cost Index (CCI) for costs expended prior to 1967 and the U.S. Army Corps of 


Engineers Civil Works Construction Cost Index System (CWCCIS) for costs expended beginning 


with 1967. 


The midpoint of Chatfield reservoir construction is 1973 so only CWCCIS indices are used to 


update costs. The as-built construction costs are updated from 1973 to the first quarter of FY 


2011(the price level of the analysis presented in this report) and to the second quarter of FY 2012 


for a current price level presentation of cost of storage. CWCCIS for FY 2011 and FY 2012 contain 


indices used to update costs from 1973 to 2011 and 2012 price levels. The indices are shown below 


in Table 9. 


Table 9.  
CWCCIS Indices 


  


FY 1973 FY 2011 FY 2012 


01 Lands and damages (acquisition started May 1967) 150.38 705.19 705.19 


02 Relocations 153.85 728.71 764.59 


03 Reservoir 167.43 784.98 819.46 


04 Dams 149.41 718.43 754.33 


08 Roads, rail roads, and bridges 153.85 728.71 764.59 


09 Channels and canals 146.21 732.35 766.31 


11 Levees and floodwalls 149.31 738.21 779.61 


14 Recreation facilities 149.36 725.04 771.72 


15 Structures 150.83 708.39 743.25 


19 Buildings, grounds, and utilities 149.36 725.04 771.72 


20 Permanent operating equipment 149.36 725.04 771.72 


30 Engineering and design 150.38 725.38 767.69 


31 Supervision and administration 150.38 725.38 767.69 


  


The updated joint-use costs for 2011 and 2012 are shown in Table 10. The specific costs for 


Recreation Facilities are removed from the construction costs to yield the joint-use costs for 


Chatfield Reservoir. These joint-use costs are the basis for determining the updated cost of storage 


associated with Alternative 3. 
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Table 10. Updated Joint Use Costs 


Code 
CONSTRUCTION 


COMPONENT/ACTIVITY 
Joint-use 


Cost 


CWCCI 2011 
Joint-use 
Cost 2011 CWCCI 2012 


Joint-use 
Cost 2012 


Factor 1973-
2011 FY11/1Q 


Factor 1973 - 
2012 FY12/2Q 


01 
Lands and damages 
(acquisition started May 1967) 


$15,595,200 4.6893 $73,131,147 5.0703 $79,072,185 


02 Relocations $15,161,300 4.7365 $71,811,446 4.9697 $75,347,276 


03 Reservoir $1,121,300 4.6884 $5,257,111 4.8943 $5,488,028 


04 Dams $31,398,900 4.8084 $150,979,933 5.0487 $158,524,411 


08 Roads, rail roads, and bridges $112,000 4.7365 $530,488 4.9697 $556,608 


09 Channels and canals $6,803,600 5.0089 $34,078,493 5.2412 $35,658,756 


11 Levees and floodwalls $4,300 4.9441 $21,260 5.2214 $22,452 


14 Recreation facilities $11,148,500 4.8543 $54,118,294 5.1668 $57,602,574 


15 Structures $10,500 4.6966 $49,314 4.9277 $51,741 


19 Buildings, grounds, and utilities $1,715,300 4.8543 $8,326,601 5.1668 $8,862,690 


20 Permanent operating equipment $70,700 4.8543 $343,200 5.1668 $365,296 


 


Subtotal  $83,141,600 3.9152 $325,516,139 5.0703 $421,552,016 


30 Engineering and design $7,864,100 4.8236 $37,933,284 5.1050 $40,145,858 


31 Supervision and administration $3,974,900 4.8236 $19,173,333 5.1050 $20,291,676 


 


Total Construction $94,980,600 4.7984 $455,753,903 5.0746 $481,989,551 


 


Less Specific Recreation Facilities $11,148,500 4.8543 $54,118,294 5.1668 $57,602,574 


 


Total Joint-use Storage Construction 
Cost  


$83,832,100 4.7910 $ 401,635,608 5.0623 $ 24,386,977 


 


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 


inactive/sediment storage pool or 233,747 acre-feet. The reallocated storage for Alternative 3 is 


20,600 acre-feet. The storage numbers and ratios for Alternatives 3 and 4 are in Table 11. 


Table 11. Storage Analysis 


 


Alternative 3 Alternative 4 


Total storage AF 233,775 233,775 


Sediment storage AF 28 28 


Usable Storage 233,747 233,747 


Reallocated storage AF 20,600 7,700 


Cost of storage ratio  0.0881 0.033 


Percent of usable storage  8.81 3.29 


 


The COS ratio is calculated from the formula reallocated storage/usable storage or 0.0881=20,600/ 


(233,775-28) where 233,775 – 28 is the usable storage. In terms of percent the ratio is 8.81%. The 


ratio is multiplied by the joint-use costs to obtain the updated COS. The FY2011 updated cost of 


storage is currently estimated to be $35.4 million and an estimated $5.0 million (capitalized value) for 


OMRR&R. The comparable FY2012 estimates are $37.4 million and $5.3 million, respectively. The 


Assistant Secretary of the Army for Civil Works (ASA) granted an exemption of the policy for the 


determination of the updated COS. Based on the high costs for riparian habitat impacts, recreation 


modifications, low dependable water yield, and the updated COS, the cost per acre-foot was shown 
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to be about four times greater than the next highest cost for a Corps reallocation project. The ASA 


exempted Chatfield Reservoir reallocation from the existing policy and established a one-time 


reduction of the estimated updated COS. The COS to be paid by the water providers is 41% of the 


estimated COS. See Table 12. 


Table 12. Updated Cost of Storage 


 


FY 2011 FY 2012 


Updated Cost of Storage Alternative 3 $35,395,935 $37,401,001 


Cost of Storage with exemption Alternative 3 $14,512,333 $15,334,410 


Updated Cost of Storage Alternative 4 $13,230,519 $13,979,986 


Cost of Storage with exemption Alternative 4 $5,424,513 $5,731,794 


  


The exemption reduced the FY 2011 COS to $14.5 million which is closer to the national average 


cost per acre-foot. The FY 2011 annual cost excluding OMRR&R over thirty years at the water 


supply rate of 4.25% is $864,900. The FY2012 COS is estimated to be $15.3 Million. For FY2012 


using the Federal water supply discount rate of 4.125%, the annual cost would be $900,300.  


The annual OMRR&R was estimated from actual figures incurred at Chatfield Reservoir between 


1997 and 2006.The actual amounts were updated to FY2006 price levels and then averaged. This 


average amount was updated to FY 2011 and FY 2012 price levels using CWCCIS factors. 


Additional OMRR&R would be incurred at the reservoir for Alternatives 3 and 4. OMRR&R detail 


is shown below in Table 13. 


Table 13. Updated Chatfield Reservoir OMRR&R 


 


Actual Update factor 
Updated  


(September 30, 06) 


1997 $791,429 1.367 $1,081,601 


1998 $954,737 1.357 $1,295,859 


1999 $794,914 1.324 $1,052,424 


2000 $826,005 1.296 $1,070,796 


2001 $1,305,317 1.282 $1,673,331 


2002 $1,332,604 1.239 $1,651,753 


2003 $1,519,705 1.211 $1,840,932 


2004 $2,717,043 1.090 $2,962,270 


2005 $1,102,830 1.045 $1,152,311 


2006 $1,501,161 1.000 $1,501,161 


Average Annual O&M Sep 06 $   $1,528,244 


Average Annual O&M Dec 2010 $ 


 


1.1506 $1,758,415 


Average Annual O&M Feb 2012 $ 


 


1.2177 $1,860,980 


 


The providers would pay 8.81% of Chatfield OMRR&R plus additional Corps OMRR&R resulting 


from the implementation of Alternative 3. Additional OMRR&R is for dam safety instrumentation 


and monitoring, Master Plan Supplement, review and real estate activities, update area capacity 


tables, water release and calculations, and additional operations. Below in Table 14 is a summary of 


annual OMRR&R for Alternative 3. 
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Table 14. Providers’ Share of Chatfield-Related Annual OMRR&R, Alternative 3 


 


Chatfield  Additional Total 


2011 Price Levels $154,968 $81,484 $236,453 


2012 Price Levels $164,007 $83,383 $247,390 


 


1.4.5 Water Provider Costs Alternative 3 


This section presents the provider’s financial costs for Alternative 3. They would repay the COS 


over a 30-year period and the OMRR&R costs over the 50-year period of analysis. FY 2011 and FY 


2012 price levels are presented using a federal water supply discount rate of 4.25% and 4.125% for 


the respective fiscal years. The cost allocated to the non-federal providers (i.e., the price to be 


charged for the capital investment for the reallocated storage) will normally be established as the 


highest of the benefits or revenues foregone, the replacement cost, or the updated cost of storage in 


the Chatfield project. The updated cost of storage is the highest of these amounts both before and 


after applying the ASA exemption described above using 41% of the COS. The non-federal 


providers shall also be responsible for an appropriate share of the annual costs that include specific 


and joint-use OMRR&R costs.  


The cost of storage is described above in the Cost of Storage section. The cost of storage contains 


estimates for OMRR&R costs as well as the updated cost of storage. The water providers must 


repay the updated cost of storage over 30 years, starting when the water supply agreement is signed, 


at the water supply interest rate in effect at the signing. In FY 2011 the rate was 4.25 percent. The 


actual OMRR&R costs are indeterminate at this time, but will be estimated and paid at the beginning 


of each year. At the end of the year, the actual amount will be reconciled with the payment made at 


the beginning of the year. The OMRR&R would be paid over a longer period than 30 years. 


Estimates of the annual costs for FY 2011 and FY2012 are shown in Table 15. The planning 


horizon of 50 years is broken into the first 30 years when payments are made for COS and 


OMRR&R and the remaining 20 years when only OMRR&R payments are made. 


Table 15. Annual Costs Of Storage 


 


FY 2011 FY 2012 


Annual Cost Of Storage, Years 1–
30, using ASA(CW) Exemption $864,910 $900,300 


Annual Chatfield-related OMRR&R $236,453 $247,390 


Total Annual Chatfield Costs, 
Years 1–30 $1,101,362 $1,147,690 


Annual Chatfield Cost, Years 31–
50 $236,453 $247,390 


 


Additionally, the providers would be responsible for infrastructure, environmental mitigation, and 


recreation modifications. These are itemized in Table 17 at FY 2012 price levels. The total annual 


cost for Alternative 3 is shown in Table 16 at FY 2012 price levels. Despite price level increases, FY 


2012 annualized first costs and total annual costs for Alternative 3 are less than those shown for 


Alternative 3 in FY 2011 (Table 18) due to lower estimated environmental mitigation costs. The 


costs in Table 16 are presented for the period when COS is being repaid (years 1–30) and for the 


remainder of the period of analysis, after COS has been repaid (years 31–50). These are estimates 


since costs will be determined when the Water Supply Agreement is signed and the years following. 
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Table 16. Financial Costs (FY 2012 Price Levels) 


 Years 1–30 Years 31–50 


Annual Cost of Storage (COS)  $900,300 $0 


Annualized First Costs w/o COS  $5,531,733  $5,531,733 


Annual OMRR&R  $2,269,081 $2,269,081 


Total Annual Costs  $8,701,113 $7,800,814 


 


1.4.6 Financial Costs 


The financial costs include the updated cost of storage, environmental mitigation, and recreation 


modification, and infrastructure or specific costs needed to deliver the water. These costs are the 


Participant's responsibility and include OMRR&R costs. The financial costs presented above for 


Alternative 3 are estimates made for repaying the COS to the U.S. Treasury over a maximum of 30 


years. The analysis below presents the financial costs for Alternative 3 to compare with the other 


alternatives over the 50-year planning period for the test for financial feasibility. 


One purpose of this study is to determine the financial feasibility of the alternatives. The financial 


feasibility test compares alternative costs to the least costly no-action alternative (Alternative 2). An 


alternative is financially feasible if its costs are less than Alternative 2. Table 17 shows the 


implementation cost of the alternatives excluding OMRR&R costs.  


Table 17. Financial Costs for Alternatives (FY 2011 Price Levels) 


 Alternative 1 Alternative 2 Alternative 3 Alternative 4 


Initial / Implementation Costs     


Cost of Storage $0 $0 $14,512,333 $5,424,513 


Specific (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 


 


Table 18 presents the implementation costs and the annual OMRR&R costs at FY 2011 price levels. 


It includes the financial feasibility test using annual costs. Alternatives 3 and 4 are financially feasible 


when compared to Alternative 2. Alternative 3 is the cheapest alternative for the providers. 


Table 18. Financial Costs for Alternatives (Summary Table) 


 Alternative 1 Alternative 2 Alternative 3 Alternative 4 


Initial / Implementation Costs $246,951,356 $172,784,412 $140,645,975 $160,792,397 


Annual OMRR&R Costs $1,495,302 $1,538,602 $2,081,534 $2,026,560 


Financial Test     


Annualized Implementation 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 


Net Annual Benefits -$3,483,412 $0 $985,282 $82,275 


 


Table 19 presents the cost per acre-foot (($/yr)/(acre-feet/yr)) for the average year yield of 8,539 


acre-feet for the annual implementation costs, OMRR&R, and the total annual financial costs.  
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Table19. Financial Cost per Acre-Foot of Yield (FY 2011 Price Levels) 


 Alternative 1 Alternative 2 Alternative 3 Alternative 4 


Yield (acre-feet) 8,539 8,539 8,539 8,539 


Annualized Implementation Costs $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 
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Exhibit A 
Water Provider Information 


Water Providers Water Supply and Demands 


This section discusses the existing water supplies, growth and population trends, water demands, 


and the need for water for each water provider. 


Table 1.  
Water Demands 


 Water Demands* (acre-feet) 


Water Provider 2010 2020 2030 2040 2050 


Downstream Providers      


City of Aurora 58,800 69,490 82,120 97,040 114,670 


City of Brighton 14,150 22,000 33,000 *** *** 


Central Colorado WCD 89,000 89,000 89,000 89,000 89,000 


Western Mutual Ditch Company 30,000 30,000 30,000 30,000 30,000 


Colorado State Parks 3,000 3,000 5,000 5,000 5,000 


Denver Botanic Gardens at Chatfield 40 40 40 40 40 


Upstream Providers      


Mount Carbon Metropolitan District 15 800 1000 1021 1036 


Centennial WSD 19,500 22,500 22,500 22,500 22,500 


Town of Castle Rock 8,600 11,900 15,400 15,400 15,400 


Roxborough WSD 1,966 2,024 2,024 2,024 2,024 


Castle Pines North Metropolitan District 2,290 2,518 2,518 2,518 2,518 


Castle Pines Metropolitan District 1,467 1,620 1,620 1,620 1,620 


Perry Park Country Club 166 166 166 166 166 


Center of Colorado WCD 267 267 325 375 425 


Other SMWSA**:      


  Pinery Water and Wastewater District 
  (WWD) 3,833 4,729 4,729 4,729 4,729 


  ACWWA ** 3,680 5,200 7,330 10,500 10,500 


  Cottonwood 1,264 1,996 1,996 1,996 1,996 


  Stonegate 2,644 4,813 4,813 4,813 4,813 


Totals 249,567 284,763 320,581 310,321 332,601 


*  Provided by the water providers in October 2007. 
** SMWSA=South Metro Water Supply Authority; ACWWA=Arapahoe County Water & Wastewater Authority 
*** data not available at present 
 


City of Aurora 


The Town of Fletcher was founded to the southeast of Denver in 1891; platted by Donald Fletcher. 


The town initially encompassed four sections of land and consisted of 14 houses and 36 voters. In 


1907, the town’s name was changed to Aurora. Aurora is currently the third most populous city in 


the State of Colorado and the 59th most populous city in the United States as estimated by the U.S. 


Census Bureau. 
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Water Supply 


Aurora’s raw water system collects water from three major river basins: the Colorado, the Arkansas, 


and the South Platte. Facilities in the Colorado Basin include the Homestake Project, the Busk-


Ivanhoe system, and the Twin Lakes Reservoir and Canal Company’s trans-mountain diversions. In 


the Arkansas Basin, Aurora has interest in Turquoise Reservoir, Twin Lakes, and contract storage in 


Pueblo Reservoir. In addition, Aurora has transferred a portion of irrigation rights from the Rocky 


Ford Ditch, the Colorado Canal and several irrigation rights in the upper Arkansas Basin near 


Leadville. Water from the Colorado and Arkansas River Basins is delivered to the South Platte Basin 


via the Otero Pump Station and Pipeline. Aurora’s South Platte water rights are predominantly 


transferred irrigation rights out of South Park. Other facilities and supplies include Spinney 


Mountain Reservoir, Aurora Reservoir, Strontia Springs Reservoir, Last Chance Ditch Company 


shares, and ground water supplies.  


Aurora depends on renewable surface water for approximately 95 percent of its raw water supply. 


The remainder comes from alluvial and nontributary groundwater. 


Growth and Population Trends 


The City of Aurora’s growth has been steady for the past several years and will most likely continue 


to be steady for years to come. As of 2006, it was estimated that 306,908 people lived in the City of 


Aurora and it is predicted by 2010 there will be close to 330,000 residents. 


Current Water Demand  


The City of Aurora currently operates two 80 million gallon per day (MGD) water treatment plants 


which utilize a direct filtration process.  


Aurora’s current water rights portfolio and infrastructure can serve the City’s current water demands 


under average and wet year conditions. During recent drought conditions Aurora implemented 


drought response programs to 


reduce demands and entered into 


short-term leases of agricultural 


water to supplement reduced 


yields from existing water rights. 


Aurora will need additional 


storage to take advantage of high 


flows during above average water 


years. Storage in Chatfield would 


provide additional redundancies as 


well as aid in the drought 


hardening of Aurora’s raw water 


system. 


Projected Water Demand 


As the City of Aurora continues to grow, its demand for water will also grow. It is estimated that by 


2020 the City of Aurora will need 69,490 acre-feet of water per year and by 2030 will need 82,120 


acre-feet of water per year. 


Comparison of Future Water Demands with 2010 Average Year 
Sustainable Water Supplies- City of Aurora
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City of Brighton 


The City of Brighton is located 20 miles northeast of downtown Denver on the edge of the eastern 


Colorado plains. The City was settled by farmers, rail barons, and retail pioneers, and it has retained 


many remnants of its early farming and railroad heritage. The City was incorporated in 1887 and 


because it was the largest City in Adam’s County at the time, it became the permanent county seat 


for Adams County in 1904. Brighton continues to grow and develop and has attracted many new 


commercial developments through its revitalization of the downtown area. 


Water Supply 


The City of Brighton is the largest city whose water supply comes entirely from tributary 


groundwater. Water is pumped from several alluvial wells throughout the City of Brighton. To 


augment the out-of-priority depletions from these wells, the City utilizes changed irrigation share 


water in the Fulton, Burlington and Wellington Ditch Companies. 


Growth and Population Trend 


The City of Brighton has grown quickly in the past decade with the population more than doubled 


since 1990. There are now over 12,000 households in Brighton and the current population is over 


30,000 and is expected to grow at a steady rate for years to come. It is anticipated the population of 


the City will reach 47,000 residents by 2010.  


Water Demand 


It is estimated that the City of Brighton currently is using 13,000 acre-feet of drinking water and 


augmentation supply per year. 


Projected Water Demand 


As the City of Brighton continues to grow in population, its water demand will also increase. The 


City of Brighton is planning that by 2010 it will need 14,150 acre-feet of water per year to 


accommodate its residents and to augment its out of priority well depletions, and by 2020 it will 


need 22,000 acre-feet of water per year. 


Comparison of Future Water Demands with 2005 Average Year 
Sustainable Water Supplies - City of Brighton
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Central Colorado Water Conservancy District 


The Central Colorado Water Conservancy District (WCD) covers approximately 475,000 acres 


located from Commerce City north along the South Platte River to Greeley and East to Fort 


Morgan. The purpose of Central Colorado WCD is to develop, promote, and implement water 


conservation, augmentation and management strategies to protect water resources for the benefit of 


the citizens, economy and environment of the District. One major objective of Central Colorado 


WCD is to provide surface water supplies to downstream senior water users for the purpose of 


allowing the operation of approximately 1500 out of priority junior irrigation wells in the South 


Platte River Alluvial Aquifer. The principal crops grown in the district are corn, vegetables, alfalfa, 


sugar beets, and wheat. Central’s portion of the proposed 20,600 acre-foot Chatfield reallocation 


would be 2,849 acre-feet of storage with the projected firm annual yield of 968 acre-feet.  


Water Supply 


The firm water sources in Central Colorado WCD include approximately 18,690 acre-feet in junior 


and senior water rights along with numerous water storage and recharge facilities.  


Growth and Population Trends  


Despite large growth estimates in the district boundaries, Central Colorado WCD water demand will 


not be affected. It is a policy of the Board of Directors to not allow any new water allotment 


contracts and the role of Central Colorado WCD is not to be the provider of new water supplies for 


increased growth. That responsibility would belong to local municipal water providers such as water 


and sanitation districts, municipalities, developers, etc.  


Current Water Demand 


The current water demand is 89,000 acre-feet. This number will remain constant in future years. As 


farms are sold for development, these contracts will not decrease as there will still be many non-


potable uses like parks, lawns, golf courses, etc. Since it is against policy to issue new water allotment 


contracts the current water demand will not increase. 


Projected Water Demand 


The water demand of 89,000 acre-feet will not increase as Central Colorado WCD does not allow 


for new allotment contracts. By 2010, Central Colorado WCD will only be able to meet the needs of 


21 percent (18,690 acre-feet) of the district’s total demand of 89,000 acre-feet. 


Chatfield Storage 


The 20,600 acre-foot Chatfield reallocation would result in 2,849 acre-feet of storage with a firm 


annual yield of 968 acre-feet. Central Colorado WCD’s portion of the Chatfield reallocation is a 


small but important piece in the development of water supplies to meet the gap in needed water 


supplies. 


Western Mutual Ditch Company 


The Western Mutual Ditch Company provides surface water supplies to approximately 7,900 


irrigated acres from Platteville to LaSalle. The Western Mutual Ditch Company played a major role 


in the development of the local economy in Weld County as the ditch was dug and first utilized in 
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the mid 1860’s.  The primary crops irrigated by Western Mutual Ditch Company are corn, 


vegetables, alfalfa, sugar beets, and wheat. 


Water Supply 


Currently Western Mutual Ditch Company’s firm water sources are senior surface water rights which 


are diverted from the South Platte River.  


Growth and Population Trends 


While there might be large population increases in the Western Mutual Ditch Company’s 


boundaries, this will not affect the water supply or demand aspects of the Company. As farms are 


sold to development or Western Mutual Ditch Company water rights are sold to other municipal 


interest, the consumptive use portion of the water rights will continue to be utilized.    


Current Water Demand   


The current demand is for 30,000 acre-feet. 


Projected Water Demand  


The current demand of 30,000 acre-feet will not increase as additional shares in Western Mutual 


Ditch Company will not be issued. In 2010 Western Mutual Ditch Company will only have 


sustainable water supplies to meet the needs of 50 percent (15,000 acre-feet) of the total demand of 


30,000 acre-feet. 


Chatfield Storage 


The 20,600 acre-foot Chatfield reallocation would result in 1,425 acre-feet of storage with a firm 


annual yield of 485 acre-feet. Western Mutual Ditch Company’s portion of the Chatfield reallocation 


is a small but important piece in the development of water supplies to meet the gap in needed water 


supplies. 


Colorado State Parks 


Chatfield State Park is located approximately 25 miles southwest of Downtown Denver and is 


located in portions of three counties—Douglas, Jefferson, and Arapahoe. Chatfield is owned and 


operated by the U.S. Army Corps of Engineers. The recreation rights to the reservoir are leased by 


Colorado State Parks. Chatfield State Park is about 5,300 acres in size and currently includes 


approximately 1,500 surface-acre of water. More than 1.5 million visits occur at the park each year 


and the most popular recreation activities are centered around the reservoir, including fishing, 


swimming, boating, and aquatic wildlife viewing. Major water-based recreation facilities include three 


major boat ramps, a swim beach complex, and the Chatfield Marina. Colorado State Parks’ portion 


of the proposed 20,600 acre-foot Chatfield reallocation would be 1,000 acre-foot of storage with the 


projected firm annual yield of 340 acre-feet.  


Water Supply: 


The current firm water sources for Chatfield State Park include approximately 1,200 acre-feet in 


junior surface water rights.  
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Growth and Population Trends:  


Currently, an estimated 1.5 million people visit Chatfield State Park every year. Due to its close 


proximity to the Metro Denver area and increased population growth throughout the entire Front 


Range, it is expected that this park will remain a popular destination for those seeking a water-based 


recreational experience close to home and visitation will increase.   


Current Water Demand:  


The current water demand is approximately 3,000 acre-feet. This number will remain constant in 


future years until 2030. This water is used to maintain a recreational pool in the Chatfield Reservoir 


to support water-based recreation at the Park. 


Projected Water Demand:  


Colorado State Parks’ projected water demands are 3,000 acre-feet per year in 2010 and 5,000 acre-


feet per year by 2030.  


Chatfield Storage 


The 20,600 acre-foot Chatfield reallocation would result in 1,000 acre-feet of storage with a firm 


annual yield of 340 acre-feet. In 2010, Colorado State Parks will only have sustainable water supplies 


to meet approximately 51 percent of the Parks’ total water demand of approximately 3,000 acre-feet. 


Colorado State Parks’ portion of the Chatfield reallocation is a small but important piece in the 


development of water supplies necessary in order to maintain a sufficient recreational pool at 


Chatfield Reservoir.  


Denver Botanic Gardens at Chatfield 


Denver Botanic Gardens at Chatfield is a picturesque nature preserve among the grasslands, ponds 


and cottonwood banks of Deer Creek. The property is a former farm owned by the Hildebrand 


family and still contains mostly restored old farm houses, barns, out-buildings and a one-room 


school house. The mission of the Denver Botanic Gardens at Chatfield is education and 


preservation. Many of the farm facilities have been preserved for historic purposes as working 


museums, while others have been restored for active education and income purposes. In addition, 


future uses include prairie restoration and research, which is an environmental resource that is 


disappearing in the Denver Metropolitan area.  


Water Supply 


The Denver Botanic Gardens at Chatfield’s water supply comes from two sources, one for domestic 


use and another for irrigation. Domestic water supply comes from a 4‖ tap on the Denver Water 


Department’s 54-inch Conduit 12, which runs through the site. Irrigation water is obtained from a 


shallow (less that 30-foot) groundwater well, which is augmented by water from the Last Chance and 


Nevada Ditches and the Fairview Reservoir. 


Current Water Demand 


Denver Botanic Gardens at Chatfield is using approximately 30 acre-feet of irrigation water per year. 
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Future Water Demand 


One of the primary sources of income to support the education mission is the annual ―corn and 


pumpkin‖ festival to celebrate harvest time tradition in the farming community. Another source of 


income is the entrance fees for visitors who come to see how farming was done in the 1800’s and 


early 1900’s, as well as to view the wildlife in the preserved riparian corridor along Deer Creek and 


the prairie area on either side of Deer Creek. To ensure that these income sources prevail, having 


water to grow corn and pumpkins and to establish prairie vegetation growth is a must. 


Without the current water owned by the Denver Botanic Gardens at Chatfield, the farm would lie 


dormant resulting in decay and loss of a historic resource. Therefore, the Denver Botanic Gardens at 


Chatfield has already made a substantial investment to meet water demands, but more water is 


needed. It is estimated that by 2010 the Denver Botanic Gardens at Chatfield will need 40 acre-feet 


of water per year. As of now, Denver Botanic Gardens at Chatfield has an average year sustainable 


water supplies of 28 acre-feet, which is well short of its future demand. However, if Denver Botanic 


Gardens at Chatfield can get an average 14 acre-feet of water per year from the Chatfield 


reallocation its water demands will be met. 


Mount Carbon Metropolitan District 


Mount Carbon Metropolitan District (Mount Carbon) is located primarily within the Town of 


Morrison, with additional portions of the district within the City of Lakewood and unincorporated 


Jefferson County. Mount Carbon is largely undeveloped at this time, but future development is 


expected to be commercial, mixed use, and residential. Commercial development will be focused 


near the C-470 and Morrison Road interchange (an area known as Red Rocks Centre), north and 


east to the proposed McIntyre Street alignment. Residential development will be in the northeast 


portion of Red Rocks Centre (north and east of the proposed McIntyre Street). 


Water Supply 


Mount Carbon currently has an infiltration gallery, pump, and gas chlorination facility adjacent to 


Bear Creek. All of Mount Carbon’s water rights are surface water rights on Bear Creek or the South 


Platte River. The current raw water storage is 21.6 acre-feet in the Soda Lakes Reservoir.  


An evaluation of Mount Carbon’s water rights indicate that to fully utilize their capacity, Mount 


Carbon would need to have an upgraded diversion system, 400-450 acre-feet of raw water storage, a 


new surface water treatment plant, and reuse the return flows to Bear Creek. With these 


improvements, Mount Carbon could have an estimated yield of 1,000 acre-feet per year.  


Growth and Population Trend 


Mount Carbon currently has only one residential customer. The area has been re-zoned and the 


build out populations (in 2036) for employees and residents are estimated to be 6,949 and 2,256, 


respectively. At this time, service to additional areas outside the district is not anticipated.  


Current Water Demand 


The current water demand in Mount Carbon is approximately 15 acre-feet per year. The water use is 


associated with the one residential customer and contracted water agreements for construction 


purposes.  



Compare: Delete�

page

Matching page not found







Appendix O 


Draft Chatfield Reservoir Storage Reallocation FR/EIS 
 O-22  June 2012 


Projected Water Demand 


The projected water demand in Mount Carbon is approximately 1,036 acre-feet per year at build out. 


Renewable Water Supplies 


Mount Carbon will rely solely on surface water diversion for their water supply. In addition, the 


district anticipates the use of return flows to Bear Creek to further extend their water service 


capacity.    


Chatfield Storage 


Mount Carbon seeks to obtain the required raw water storage in Chatfield Reservoir. The 400 acre-


feet of storage would satisfy the requirements of their water rights portfolio and help to meet the 


needs of future development within the district.  


Centennial Water and Sanitation District 


The Centennial Water and Sanitation District (WSD) provides water and wastewater services to the 


Highlands Ranch community in northern Douglas County along C-470 from Santa Fe Drive to 


Quebec Street. The service area includes primarily residential development and associated light 


commercial business use. Highlands Ranch had its first resident in 1981 and since that time has been 


part of the noticeably fast growth occurring in northern Douglas County. 


Water Supply 


Centennial has developed both surface water supplies and the nontributary Denver Basin 


groundwater resources underlying the service area. Raw surface water, with an estimated average 


year yield of 9,500 acre-feet per year, is pumped from diversion facilities along the South Platte River 


to either the McLellan or South Platte Reservoirs. Groundwater resources are developed from 


Denver Basin aquifers underlying the Highlands Ranch service area. Approximately 33 percent of 


Centennial WSD’s existing build-out 


water supply is from nontributary 


Denver Basin aquifers.  


Growth and Population Trends 


The Centennial service area is 


approximately 85 percent built out. 


The remaining residential and 


commercial development to a 


population of 100,000 is anticipated 


to occur between 2010 and 2015. 


Current Water Demands 


In 2005, Centennial provided 15,876 


acre-feet of water to its service area. 


Comparison of Future Water Demands with 2005 Average 
Year Sustainable Water Supplies - Centennial
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Future Water Demands 


Centennial’s projected water demands are 19,500 acre-feet per year in 2010 and 22,500 acre-feet per 


year by 2020. Centennial will continue its policies of aggressive water conservation, reuse and 


injection of surface water into the Denver Basin aquifers. 


Town of Castle Rock 


The Town of Castle Rock is located midway between Denver and Colorado Springs (central part of 


Douglas County) and is home to slightly more than 42,000 people. Castle Rock encompasses 33 


square miles and sits in East Plum Creek Valley at the base of the Rocky Mountains. 


Water Supply  


Currently, almost all of the water needs of the Town of Castle Rock are supplied by groundwater. 


Approximately 98 percent of the Town’s demand is met with deep, non-tributary groundwater wells 


and the remaining supply by other sources such as surface water rights and not nontributary 


groundwater. Castle Rock overlies the Denver Basin, a geologic formation with four principal 


aquifers:  the Arapahoe, Denver, Dawson, and Laramie-Fox Hills. The Town owns surface water 


rights with an average year yield of 1,841 acre-feet per year that can be utilized following the 


development of an alluvial well field. 


Growth and Population Trend  


The Town of Castle Rock has experienced significant growth as the I-25 corridor in central Douglas 


County has developed as both a commuter center to the south metropolitan area and as a service 


center in itself. Around the year 2000 the population was just over 20,000 and as of January 1, 2007, 


the population was recorded at 42,241. For the years to come, it is expected the population will 


continue to rapidly grow eventually reaching 100,000 residents. 


Current Water Demand  


The Town of Castle Rock used 


7,030 acre-feet of water in 2005 


to meet its demands.  


Projected Water Demand 


The Town of Castle Rock will 


continue to grow. It is 


estimated that an additional 


800 (single family equivalents) 


SFEs will be added per year, 


and with a finite source of 


water, it is extremely important 


that the Town of Castle Rock 


pursue other sources of water. 


Estimates show that by 2010 


the Town of Castle Rock water 


demand will be 8,600 acre-feet per year and by 2030 over 18,000 acre-feet of water per year (15,400 


acre-feet with an aggressive conservation program in place).  


Comparison of Future Water Demands w ith 2005 Average 
Year Sustainable Water Supplies - Town of Castle Rock
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Roxborough Water and Sanitation District 


The Roxborough Water and Sanitation District serves Roxborough Park, a primarily residential 


development immediately south and west of Chatfield Reservoir in northwestern Douglas County.  


Water Supply 


Due to Roxborough being located along the outcrops of the Denver Basin aquifer formations at the 


Hogback, there are no reliable groundwater supplies available for municipal water uses. 


Roxborough’s sole source of water supply is a lease of surface water from the City of Aurora. This 


lease is in force through the year 2022, but there is no assurance that it will be renewed. 


Growth and Population Trend 


Over the past ten years, 


Roxborough has seen a 


gradual increase in population 


and currently has a little more 


than 8,600 residents. 


Current Water Demand 


It is estimated that in the year 


2005 Roxborough used 1,411 


acre-feet of water from its 


agreement with the City of 


Aurora. 


Projected Water Demand 


By 2010 Roxborough expects 


that 1,996 acre-feet of water 


will be needed to meet its water demands and by 2020 it will need 2,024 acre-feet of water. 


Castle Pines North Metropolitan District 


The Castle Pines North Metropolitan District is a quasi-municipal government entity that was 


established in 1984. It is located immediately north of Castle Pines and west of I-25. The District 


currently serves the Castle Pines North population of approximately 9,000, and has more than 3,000 


residential and business customers for water and service. The District is currently at 95 percent build 


out. The District also serves commercial, open space, parks, schools, and a golf course.  In recent 


years, residential demands have comprised about 80 percent of the District’s total water use. 


Water Supply 


The District’s water supply currently is 100 percent from nontributary wells with adjudicated rights 


in the Upper and Lower Dawson, Denver, Arapahoe and Laramie-Fox Hills aquifers. Pumping six 


Arapahoe Aquifer wells, two Denver Aquifer wells and two Lower Dawson Aquifer wells currently 


meet all water uses in Castle Pines North. Reclaimed treated wastewater effluent is used to irrigate 


the Ridge Golf Course. Potable water is treated (iron and manganese removal) and disinfected 


before delivery to customers.  


Comparison of Future Water Demands with 2005 
Average Year Sustainable Water Supplies - 


Roxborough
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The District also owns a 1985 water right on East Plum Creek. The average yield of that water right 


is 1030 acre-feet per year. The District also has pending water court applications for additional 


renewable supplies and storage. Renewable water, effluent from renewable and nonrenewable 


sources, lawn irrigation return flows and other leased water from renewable sources would be stored 


in the Chatfield reallocation space by this District. 


Growth and Population Trend 


Castle Pines North experienced rapid growth in population and employment from 1995 through 


2005. The population went from about 1,400 in 1995 to about 9,000 in 2006. However, with build-


out expected in the year 2010 the population will peak at approximately 10,000.  


Current Water Demand 


 In 1996, Castle Pines North used 


561 acre-feet of water. By 2000, 


the annual water demand had 


increased to 1,369 acre-feet and 


reflects significant growth in 


demands that have been met by 


expanding the pumping of the 


Denver Basin aquifers. Extensive 


residential and some commercial 


development have occurred in the 


last 5 years and the District 


currently serves over 3000 SFEs. 


As a result, the current annual 


water demand has increased to 


approximately 1,565 acre-feet per 


year. 


Projected Water Demand 


 It is expected that build-out of the District will occur by the year 2011 with a total of 3,400 SFEs. 


An estimated 2,240 acre-feet per year of water is required to meet build out conditions. If adjacent 


areas elect to be served by Castle Pines North, they would be required to dedicate adequate water 


supplies to meet the projected water demands of the zoned urban densities. 


Castle Pines Metropolitan District 


Castle Pines Metropolitan District established in 1973 for the purpose of providing water, 


wastewater treatment, operation and maintenance of street improvements and storm drainage 


services to Castle Pines Metropolitan District.  The Castle Pines Metropolitan District community is 


located immediately south of Castle Pines North and west of I-25 and extends south to U.S. 


Highway 85. 


Water Supply 


Currently, the water provided to Castle Pines Metropolitan District originates as non-renewable 


ground water in the Denver Basin aquifers. At present, there are nine wells that extract water from 


the aquifers and pump it to the water treatment plants. 


Comparison of Future Water Demands with 2005 Average 
Year Sustainable Water Supplies - CPNMD
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Castle Pines Metropolitan District also owns a 1985 water right on East Plum Creek. The average 


yield of that water right is 1,030 acre-feet per year. Castle Pines Metropolitan District also has 


pending water court applications for additional renewable supplies and storage. Renewable water, 


effluent from renewable and nonrenewable sources, lawn irrigation return flows and other leased 


water from renewable sources would be stored in the Chatfield reallocation space by this District. 


Growth and Population Trend 


The Castle Pines Metropolitan District currently serves 1,518 taps. Of these taps, 1,390 are for 


domestic and commercial use. The remaining 128 taps are dedicated for irrigation and community 


use. This equates to 1,597 equivalent residential units (EQRs). Based on future development plans, it 


is estimated that build out for the District will be 2,100 EQRs. Build out is expected to be achieved 


some time between January 2011 and January 2013. 


Water Demand 


In the water year 2005-2006 CPMD 


used 1,163 acre-feet of water from its 


deep non-tributary wells and 552 acre-


feet as reuse effluent for irrigation. 


Projected Water Demand 


By 2010 it is expected that Castle Pines 


Metropolitan District will need 1,620 


acre-feet of water to meet its water 


demands. Due to the fact that Castle 


Pines Metropolitan District is not 


expected to grow much in the next 10 


years the water demand will not 


increase. 


Perry Park Country Club 


Perry Park Country Club is located 10 miles south of Castle Rock and 6 miles west of I-25 on lands 


that were part of the historic Perry Park Ranch. Perry Park Country Club provides a golf course and 


recreational facilities to its members. 


Water Supply 


Perry Park Country Club secures its water from surface water. 


Growth and Population Trend 


Due to membership limits, Perry Park Country Club should maintain a consistent size in the coming 


years. 


Current Water Demand  


Perry Park needs to provide 166 acre-feet each year to maintain the golf course and other facilities. 


90 acre-feet of that demand consists of sustainable supplies from surface water supplies established 


in the 1800’s. 


Comparison of Future Water Demands with 2005 Average Year 
Sustainable Water Supplies - Castle Pines
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Projected Water Demand 


Because Perry Park Country Club has established boundaries and facilities, the water demand is 


projected to remain the same (166 acre-feet) through 2050. 


Center of Colorado Water Conservancy District 


The Center of Colorado Water Conservancy District (―Center of Colorado‖) is a water conservancy 


district created by vote of the citizens of Park County in 1997. Its boundaries encompass all of Park 


County. Park County sits at the headwaters of the South Platte River and several of its principal 


tributaries. Park County is primarily a rural county with approximately 50 percent of the land being 


held in federal ownership. With a largely decentralized population, much of the water supply is 


derived from individual wells or smaller, central water systems.  


The Center of Colorado’s primary purpose is to preserve and develop the water of Park County to 


meet the present and future needs of Park County and its citizens. The Center of Colorado is not a 


municipal water supplier providing potable water supply to its customers; rather, it provides bulk 


water to customers to augment depletions from individual water users. 


In 2007, the Center of Colorado joined with the Upper South Platte Water Conservancy District to 


form the Headwater Authority of the South Platte (HASP). Through HASP, the Center will make 


augmentation water rights available to its constituents throughout the upper South Platte headwaters 


area. 


Water Supply 


Center of Colorado and HASP have developed 230 acre-feet per year of surface water rights on 


Tarryall Creek and Deer Creek, 37 acre-feet of water rights allocated from the City of Aurora’s water 


rights portfolio in Spinney Mountain Reservoir and approximately 70 acre-feet of storage capacity. 


Growth and Population Trends 


Census data and population projections from the Pikes Peak Area Council of Governments establish 


that Park County has grown substantially in the past 15 years and projections for the future are for 


significant continued growth: 


1980 – 5,333 (census data) 


1990 – 7174 (census data) 


2000 – 14,523 (census data) 


2005 – 17,404 * 


2010 – 25,289 


2015 – 37,129 


2020 – 50,932 


2025 – 67,588 


(*2005-2025 data based upon projections by Pikes Peak Area Council of Governments) 


Current Water Demand 


The Center of Colorado is in the process of adjudicating a county-wide plan for augmentation after 


which completion it anticipates a substantial increase in customer demand. Until completion of that 
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project, there is a relatively small demand compared with projected future demands. Current 


customer demand is approximately 20 acre-feet per year. However, with 267 acre-feet of average 


annual water rights and only 70 acre-feet of present storage capacity, Center of Colorado needs 


additional storage space in order to effectively use and control its water rights.  


Projected Water Demand 


The Center of Colorado Center of Colorado has approximately 267 acre-feet per year of available 


surface water rights but only 70 acre feet of present storage capacity. This 197 acre-feet shortfall 


between available water supplies and storage capacity will limit the ability of the Center of Colorado 


to meet demands for a projected population increase of approximately 260 percent between 2010 


and 2025. 


Pinery Water and Wastewater District 


The Pinery Water and Wastewater District (WWD) serves an area south of Parker along Parker Rd. 


The district currently serves around 4,000 residences and over 75 irrigator or commercial customers. 


Water Supply 


Pinery WWD draws the majority of its water (around 73 percent) from shallow wells diverting 


surface water from Cherry Creek. The Pinery also owns a significant amount of water rights in the 


Denver Basin aquifer. 


Growth and Population Trend 


The service population for Pinery WWD (PWWD) was 8,334 in 2000. By 2010 it is estimated to 


increase to 13,500. The build out population is 17,650 and will be reached by 2020. 


Current Water Demand  


The overall water provided in 


2005 was 2,732 acre-feet.  


Projected Water Demand 


With 2,732 acre-feet being 


provided in 2005, and build out 


being reached by 2020, PWWD 


will experience increased need 


for water over the next 13 


years. 3,833 acre-feet are 


estimated for 2010; 4,729 acre-


feet for 2020 and subsequent 


years. 


 


Arapahoe County Water and Wastewater Authority 


Arapahoe County Water and Wastewater Authority (ACWWA) is a political subdivision formed in 


1988 by an agreement between Arapahoe County, and the Arapahoe Water and Sanitation District 


for the purpose of developing water resources, systems and facilities, and wastewater collection and 


treatment facilities for the ACWWA service area. The Authority serves an area of more than eight 


Comparison of Future Water Demands with 2005 Average Year 
Sustainable Water Supplies - Meridian
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square miles in southeastern metro Denver, and provides contract water service beyond its service 


area.  


Water Supply 


ACWWA meets its water supply needs primarily by pumping nontributary groundwater. ACWWA 


also depends on alluvial water supplies from Cherry Creek consisting of junior and senior water 


rights, and return flow credits under its augmentation plan. In order to more effectively use its 


tributary supplies, ACWWA will start construction later this year on a water treatment plant to treat 


alluvial groundwater; the plant will be completed in 2009. ACWWA is also continuing to develop a 


nonpotable system consisting of both alluvial raw water and reuse water for irrigation of 


commercial, industrial and open space areas to reduce demands on the nontributary groundwater 


resources and potable system.  


Growth and Population Trends 


ACWWA's service area is primarily in Arapahoe County, but includes some property in northern 


Douglas County. The service area consists primarily of office complexes, commercial and light 


industrial areas, and multi-family residential properties. ACWWA also provides water service only to 


mostly single-family residential customers in the Town of Foxfield, a small area of Aurora, and 


subdivisions in unincorporated Arapahoe and Elbert Counties. 


ACWWA’s service area is comprised of an employee population estimated at 25,000 and a 


residential population estimated at 6,000. In addition, ACWWA provides water service to an 


estimated population of 1,800 beyond its service area. The service area is expected to build out with 


high-density uses, primarily commercial and light industrial, by 2040. ACWWA also continues to 


consider requests for contract 


water service to existing and 


proposed development beyond 


its service area.    


Current Water Demand 


 In 2005, ACWWA used 3,100 


acre-feet of water. 1,020 acre-


feet, or 33 percent, was 


nontributary groundwater; 2,060 


acre-feet, or 67 percent was 


alluvial groundwater including 


reuse/recapture of return flow. 


The average day demand was 


approximately 2.76 mgd. 


Projected Water Demand   


ACWWA projects water demands of 3,680 acre-feet in 2010; 5,200 acre-feet in 2020; 7,330 acre-feet 


in 2030; and a build-out demand of 10,500 acre-feet by 2040. 


Comparison of Future Water Demands with 2005 Average Year 
Sustainable Water Supplies - ACWWA
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Renewable Water Supplies 


ACWWA is diversifying its portfolio to reduce dependence on nontributary groundwater. It is 


focusing attention toward a water conservation program, and has an inclining-block rate structure to 


encourage efficiency. ACWWA continues to develop its nonpotable water system to make better use 


of its raw alluvial and reuse supplies, offsetting nontributary groundwater pumping to the extent 


possible. ACWWA is also participating with Cottonwood WSD in development of the Joint Water 


Purification Plant (JWPP) to allow extended use of renewable water supplies from Cherry Creek. 


ACWWA is also working with Cottonwood WSD, Inverness WSD and Pinery WWD to make use 


of a block of tributary and nontributary groundwater rights purchased in upper Cherry Creek. This 


group has formed the Cherry Creek Project Water Authority to develop these supplies. This 


Authority is pursuing development of storage on upper Cherry Creek and the transport of those 


supplies to individual district service areas.  


Chatfield Storage 


With these measures, ACWWA is working toward expanding its renewable supply resources. 


ACWWA’s participation with the South Metro Water Supply Authority in the pursuit of additional 


supplies in the upper South Platte River and storage in Chatfield Reservoir is consistent with that 


strategy. 


Cottonwood Water and Sanitation District  


Cottonwood Water and Sanitation District serves mostly residential developments within or 


northwest of the Town of Parker and is located in Douglas County between the service areas of 


ACWWA and the Parker Water and Sanitation District, although recent development has been 


primarily commercial uses. Future development is expected to be both residential and commercial, 


but current development includes retail uses and a large Family Fitness Center in the Crown Pointe 


development at the intersection of E-470 and Parker Roads. 


Water Supply 


Cottonwood meets its water supply needs today by pumping primarily nontributary ground water. 


Cottonwood has alluvial water supplies on Cherry Creek as well, including senior water rights, junior 


water rights and return flow credits under its augmentation plan. In order for Cottonwood to 


effectively use its tributary supplies, Cottonwood is beginning construction later this year on a water 


treatment plant to treat alluvial groundwater. Once the treatment plant is completed in 2009, 


Cottonwood’s available water supplies will be greatly expanded, particularly its renewable water 


supplies on Cherry Creek which will then amount to an estimated 1,034 acre-feet per year. 


Cottonwood has also been developing, and will continue to develop a non-potable water system to 


deliver water for outdoor uses on commercial, industrial and open space areas as a way to reduce the 


demands on the nontributary groundwater resources.  


Growth and Population Trend 


Cottonwood currently has a population about 7,600. Much of the development is currently 


commercial, although there is still a substantial amount of residentially zoned vacant property within 


the District. Hence, the District expects population to increase by as much as 3,000 more residents, 


and to add as much as 1.8 million square feet of commercial development as well. The District is 
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well situated along E-470 and Parker Road, and build-out is expected to occur within the next 10 


years. 


Current Water Demand 


In 2006 Cottonwood had 2,415 


SFE connections and delivered 876 


acre-feet of water for the year. For 


an average day, Cottonwood used 


800,000 gallons a day of water. The 


total water use per capita for 


residents in Cottonwood is 


approximately 81 gallons per day 


per person. 


Projected Water Demand  


Cottonwood’s population is 


projected to peak at about 10,600 


by about 2015 and the number of 


SFEs is expected to reach 


approximately 4,000. With 


projected growth in the District, 


Cottonwood estimates that it will 


need to deliver approximately 1,996 acre-feet of water per year at build-out.  


Renewable Water Supplies 


Cottonwood is taking action to reduce the dependency on nontributary groundwater sources. 


Cottonwood has had in place a water conservation program that allocates an appropriate amount of 


water to each customer, and when the allocation is exceeded, rates rise dramatically. In addition, 


Cottonwood has required non-potable irrigation in its Crown Pointe development, and will require it 


in the remaining commercial and multi-family areas yet to be developed. This will effectively reuse 


300 acre-feet of water supplies thereby reducing nontributary ground water pumping. 


Cottonwood is also acting with ACWWA in the development of the Joint Water Purification Plant 


(―JWPP‖) which will allow the District to fully utilize its renewable water supplies from Cherry 


Creek, and to fully reuse both these supplies and nontributary ground water supplies. The JWPP 


project is scheduled for construction late in 2007. 


Cottonwood has also participated with ACWWA, the Inverness Water and Sanitation District and 


the Pinery Water and Sanitation District in the purchase of tributary and non-tributary ground water 


rights in upper Cherry Creek. This group has formed the Cherry Creek Project Water Authority to 


develop these supplies. This Authority is currently pursuing the development of storage on upper 


Cherry Creek and the transport of those supplies to individual district service areas.  


Chatfield Storage 


With these measures, Cottonwood is greatly increasing the percentage of its water supplies that will 


come from fully renewable resources. Cottonwood’s participation with the South Metro Water 


Comparison of Future Water Demands with 2009 Average 
Year Sustainable Water Supplies - Cottonwood
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Supply Authority in the pursuit junior water supplies in the upper South Platte River and in storage 


in Chatfield Reservoir is one more effort to increase those renewable resources. 


Stonegate Village Metropolitan District 


Stonegate Village is a planned residential and commercial development in northern Douglas County. 


Stonegate Village Metropolitan District (District) provides water and wastewater service to 


Stonegate Village. The District primarily serves residential areas, but there is a rapid developing 


commercial sector along the E-470 corridor along the District’s northern boundary. The District 


also provides water service to adjacent areas including Lincoln Park Metropolitan District and the E-


470 Business Metropolitan District through a Regional Facilities Agreement.  


Growth & Population Trends 


The District had 2230 SFEs in 2000 and, at build-out, will have 4933 SFEs. Stonegate Village is 


close to ultimate build-out but surrounding areas that are connected to the water system have 


additional growth potential. 


Water Supply 


The majority of water supplies are currently developed from the Arapahoe and Laramie Fox Hills 


aquifers. The District currently has 15 wells into the Denver Basin. Under a decreed augmentation 


plan, the District exchanges against wastewater discharges using an alluvial well system on Cherry 


Creek. The District reuses treated effluent for irrigation within the District. As effluent supplies 


increase with growth, the District will discharge excess wastewater to Cherry Creek.     


Current Water Demand   


In 2005 it is estimated that 


Stonegate used 1,715 acre-feet of 


water of which 300 acre-feet was 


sustainable water supplies. 


Projected Water Demand 


By 2010, the District will need 


2,770 acre-feet of water per year to 


meet its future water demand and 


by 2020 will need 4,270 acre-feet of 


water per year. 


Comparison of Future Water Demands with 2005 
Average Year Sustainable Water Supplies - Stonegate
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Chatfield Reservoir Storage Reallocation Project—Summary of Public and Agency Scoping Comments 
Track Source Date Commenter Affiliation Organization Comment Topic 


1 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 


Colorado DNR - 
CWCB 


Agency The state believes it is feasible to 
reallocate some of the flood control space 
at Chatfield Reservoir to allow for up to 
20,600 acre-feet of additional water 
storage space in the existing operational 
pool. This decision can be made after 
conducting an antecedent flood study that 
will demonstrate that the Corps can 
change its operating criteria so that more 
reservoir space is available for water 
storage. 


Hydrology 


2 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 


Colorado DNR - 
CWCB 


Agency A recent 2003 Colorado State House Joint 
Resolution (03-1017) also supports the 
reallocation of Chatfield reservoir capacity 
for additional water storage use. 


General 


3 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 


Colorado DNR - 
CWCB 


Agency In order to make the 20,600-AF storage 
space available, one of four actions would 
have to be taken: 1) Build a 3.5 ft. high 
wave action/parapet wall around the top of 
the existing structure; 2) Increase outlet 
works releases during severe flood events; 
3) Increase the size of the spillway from 
390 ft. wide to 490 ft wide; or 4) Conduct a 
site-specific antecedent flood study. 


Alternatives 


4 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 


Colorado DNR - 
CWCB 


Agency The State believes that conducting a site-
specific antecedent flood study is the 
preferred alternative the Corps should 
decide to use; and by conducting such a 
study will find that the existing Chatfield 
Reservoir structures are adequate to hold 
the additional 20,600 AF of water. 


Hydrology 


5 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 


Colorado DNR - 
CWCB 


Agency Allowing more water to be stored in 
Chatfield Reservoir is the most cost-
beneficial of any other storage options 
being pursued in the area at this time.  The 
current cost estimates for the additional 
storage space at Chatfield is thousands of 
dollars less per AF than new reservoir 
storage. 


Socioeconomics -
Benefit 
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6 Letter 10/25/2004 Russell George 


and Rod 
Kuharich 


Colorado DNR - 
CWCB 


Agency Expanding the use of this reservoir will 
help water suppliers cope with impacts of 
drought much sooner. 


Socioeconomics 


7 Letter 10/25/2004 Russell George 
and Rod 
Kuharich 


Colorado DNR - 
CWCB 


Agency Expanding the use of Chatfield Reservoir 
will help CWCB meet its planning goals, 
based from a comprehensive study of 
Colorado's current and future water needs. 
Through the Statewide Water Supply 
Initiative (SWSI), CWCB has determined 
that an 89,000-AF gap exists between 
currently available water supply and future 
water needs. 


Socioeconomics 


8 Scoping 
Meeting - 


Verbal 


10/26/2004 Andy Hough Douglas County - 
Planning and 
Community 


Development 


Agency Concern about impacts on Preble's 
Meadow Jumping Mouse. 


Wildlife 


9 Scoping 
Meeting - 


Whiteboard 


10/26/2004 Ann Bonnell Audubon of Denver 
Metro 


Membership 
Organization 


How will water rights affect the relocation 
of and /or access to recreation facilities? 


Recreation 


10 Scoping 
Meeting - 


Verbal 


10/26/2004 Ann Bonnell Audubon of Denver 
Metro 


Membership 
Organization 


Scuba organization should be notified of 
this project. 


Scoping 


11 Scoping 
Meeting - 


Verbal 


10/26/2004 Ann Bonnell Audubon of Denver 
Metro 


Membership 
Organization 


Notice of scoping meetings was not 
adequate. 


Scoping 


12 Scoping 
Meeting - 


Verbal 


10/26/2004 Ann Bonnell Audubon of Denver 
Metro 


Membership 
Organization 


Mailings were not postmarked until 
October 15th, less than 2 weeks before the 
public meeting. 


Scoping 


13 Scoping 
Meeting - 


Verbal 


10/26/2004 Ann Bonnell Audubon of Denver 
Metro 


Membership 
Organization 


Some water rights are junior and water will 
be high only 1 out of 3 years. When the 
recreation facilities are moved farther from 
the average flow water surface, recreation 
facilities will be less functional. 


Recreation 


14 Scoping 
Meeting - 


Verbal 


10/26/2004 Ann Bonnell Audubon of Denver 
Metro 


Membership 
Organization 


Additional storage would have impacts, but 
fewer impacts than constructing a new 
reservoir would. 


General 
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Track Source Date Commenter Affiliation Organization Comment Topic 
15 Scoping 


Meeting - 
Verbal 


10/26/2004 Ann Bonnell Audubon of Denver 
Metro 


Membership 
Organization 


The recreation plan had landscape 
plantings.  I want to know where the water 
supply is for the irrigation of these 
plantings. 


Recreation 


16 Scoping 
Meeting - 


Verbal 


10/26/2004 Brad Buckner - 
Park Manager 


Colorado State Parks 
- Chatfield State Park


Agency The recreation study had certain 
assumptions. USACE policy has changed 
and State Parks does not know what final 
decisions would be made that affect the 
outcome of this project, particularly that 
affect recreation. 


General 


17 Scoping 
Meeting - 


Verbal 


10/26/2004 Russ Clayshulte Chatfield Watershed 
Authority 


Agency Concerned with water quality. CWA has 
adopted TMDL for Phosphate. As water 
retention times change, P levels may 
change, and the standards may not reflect 
this change. 


Water Quality 


18 Scoping 
Meeting - 


Verbal 


10/26/2004 Russ Clayshulte Chatfield Watershed 
Authority 


Agency Hayman wildfire may have resulted in 
sediment in reservoir and may have 
contaminants such as Mercury. 


Water Quality 


19 Scoping 
Meeting - 


Whiteboard 


10/26/2004 Unknown Public Unknown Unknown Current minimum pool is 5423'. Will the 
new minimum pool be 5436' or 5423'? And 
what is the time period? Memorial to Labor 
Day? April through Nov.1? 


Alternatives 


20 Scoping 
Meeting - 


Whiteboard 


10/26/2004 Unknown Public Unknown Unknown How does this (new pool elevation and 
timing of the pool elevation) affect Parking 
Lot and Marina? 


Recreation 


21 Letter 10/29/2004 Cheryl Eckhardt USDI (NPS) Agency The entire 3,768 acre Chatfield State Park 
is under Land and Water Conservation 
Fund 6(f) protection. Impacts to Chatfield 
State Park and its LWCF designation 
should be considered in the EIS. 


Authorizations 


22 Letter 10/29/2004 Cheryl Eckhardt USDI (NPS) Agency Consult with Mr. Joe Maurier, Deputy 
Director at Colorado Division of Parks and 
Outdoor Recreation to determine any 
potential conflicts with section 6(f)(3) of the 
LWCF Act (Public Law 88-578, as 
amended). 


Authorizations 


23 Email 11/1/2004 Jan Justice-
Waddington 


Individual None Chatfield was built to contain periodic flood 
waters, but additional long term storage 
would definitely degrade the design and 
intent of this multiple use facility. 


General 
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24 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency Reservoir operation changes create 


additional management consideration for 
the Colorado State Parks who lease and 
operate the recreation use on the facility. 
Who will deal with the significant impacts 
to the recreational users and park 
operation? 


Recreation 


25 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency Flooding the existing shoreline will 
probably kill most woody vegetation. 
Although the woody vegetation will re-
establish at the new high water line, this 
will create a significant habitat and 
aesthetic impact for several years. 


Vegetation 


26 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency The increased flux in water level will create 
a wider 'beach' area devoid of perennial 
vegetation, which will increase the area for 
weeds and could cause wind blown 
sediment. 


Vegetation 


27 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency A wider beach may also create access 
issues for recreation users. 


Recreation 


28 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency A pond with very good visibility is located 
to the southwest end of the reservoir. This 
pond is used by scuba divers and others. 
The water elevations currently discussed 
would flood the pond and create poorer 
water quality in this area. The probable 
change in overall water quality will likely 
create an impact to the recreational value 
and use. 


Recreation 


29 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency The reservoir site currently provides open 
space in an urbanized area, where open 
water area may be the least important 
habitat type for many of the wildlife 
species. The increase in open water and 
decrease in important habitat types will 
likely cause significant impacts to the 
wildlife species currently using the site. 


Wildlife 


30 Letter 11/4/2004 Frank Riggle USDA (NRCS) Agency The estimate for acres of habitat that 
would be impacted by the various project 
alternatives need to be refined. 


Wildlife 
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31 Letter 11/4/2004 Susan Linner USDI (FWS) Agency Major concern with the proposed project is 


that it could impact a large area of Preble's 
meadow jumping mouse habitat, including 
designated critical habitat. 


Wildlife 


32 Letter 11/4/2004 Susan Linner USDI (FWS) Agency Issues of concern include: Federally-
threatened and endangered plants, the 
threatened bald eagle, and impact to 
threatened and endangered species down 
stream from potential water depletions to 
the South Platte River. The attached table 
included the following species for Jefferson 
and Douglas Counties - Bald Eagle, 
Mexican spotted owl, Piping plover, 
Whooping crane, Canada lynx, Preble's 
meadow jumping mouse, Greenback 
cutthroat trout, Pallid sturgeon, Pawnee 
montane skipper, Colorado butterfly plant, 
Ute's ladies tresses orchid. 


Vegetation and 
wildlife 


33 Letter 11/4/2004 Susan Linner USDI (FWS) Agency Migratory birds, wetlands, and riparian 
habitats are also issues of concern. 


Vegetation and 
wildlife 


34 Letter 11/4/2004 Susan Linner USDI (FWS) Agency There is a potential need for a Planning 
Aid Report and/or Fish and Wildlife 
Coordination Act Report.  The possibility of 
the Service becoming a cooperating 
agency on the EIS should also be 
discussed. 


Threatened and 
Endangered 


Species 


35 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


Find a way to ensure an adequate water 
supply without diminishing the flood 
storage and recreation resources of a state 
park as popular as Chatfield. This could be 
done through conservation, leased water 
rights from agriculture, or a stable 
population. 


Recreation 


36 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


Describe in greater detail how the potential 
reallocated storage would be used. Clarify 
which uses, or what combination of 
different uses, will be pursued. The effects 
of different scenarios need to be clearly 
documented. 


Alternatives 
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37 Email 11/5/2004 David Nickum Colorado Trout 


Unlimited 
Membership 
Organization 


You should examine where uses can serve 
multiple purposes (e.g., some instream 
flow use might be able to be delivered 
downstream to agricultural users). 


Alternatives 


38 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


Support operations that benefit both 
environmental and consumptive uses. 


General 


39 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


Examine impacts on fishery resources 
above, below, and within Chatfield 
Reservoir. 


Aquatic Resources 


40 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


Changes in expected flow conditions both 
above and below the reservoir should be 
analyzed for their significance on aquatic 
life. 


Aquatic Resources 


41 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


Analyze impacts of the proposal on 
facilities and the environment within the 
whole watershed. 


General 


42 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


If transbasin water from the Blue River is 
ultimately proposed for storage in the 
reallocated pool, impacts on the Blue River 
watershed must also be considered. 


Aquatic Resources 


43 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


The Corps should describe options for 
water supply in lieu of additional storage at 
Chatfield, including off-channel storage, 
and conservation and reuse, when 
exploring the no-action alternative. 


Alternatives 


44 Email 11/5/2004 David Nickum Colorado Trout 
Unlimited 


Membership 
Organization 


Support projects that use or enlarge 
existing infrastructure in preference to 
development of new reservoirs. 


General 


45 Letter 11/8/2004 Andy Hough and 
Don Moore 


Douglas County - 
Planning and 
Community 


Development 


Agency Additional water storage would aid South 
Platte Basin and Douglas County water 
providers. 


Socioeconomics 


46 Letter 11/8/2004 Andy Hough and 
Don Moore 


Douglas County - 
Planning and 
Community 


Development 


Agency Chatfield SP recreation quality and public 
availability should be maintained. 


Recreation 
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47 Letter 11/8/2004 Andy Hough and 


Don Moore 
Douglas County - 


Planning and 
Community 


Development 


Agency Colorado Department of Public Health and 
Environment Regulation 73 sets specific 
water quality (WQ) standards for Chatfield 
Reservoir, and these standards are used 
to set WQ requirements for point-source 
wastewater discharge permits and non-
point WQ targets. The added water 
storage would change the concentration 
and retention of nutrients and other 
parameters that affect algae growth and 
the ability to meet basin-wide WQ 
standards. 


Water Quality 


48 Letter 11/8/2004 Andy Hough and 
Don Moore 


Douglas County - 
Planning and 
Community 


Development 


Agency The EIS should consider the potential for 
changes to reservoir WQ and the 
ramifications on wastewater service 
providers. The Corps should also 
coordinate with the Chatfield Watershed 
Authority (CWA), the designated Section 
208 WQ management agency for Chatfield 
Reservoir and associated reaches of the 
South Platte, which represents Douglas 
County and other governmental and 
private interests. POC is CWA manager 
Russ Clayshulte, (303) 751-7144, 
(rclayshulte@earthlink.net). 


Water Quality 
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49 Letter 11/8/2004 Andy Hough and 


Don Moore 
Douglas County - 


Planning and 
Community 


Development 


Agency It is estimated that 200 acres of existing 
wetlands and riparian areas along the 
reservoir, Plum Creek, and the South 
Platte would be lost at the 5444 feet msl 
elevation alternative. Douglas County 
desires to be included in any discussions 
regarding replacement of these areas for 
three reasons. First, replacements could 
limit the amount of phosphorus entering 
the reservoir. Second, this would aid 
Douglas County, which would be 
managing limited development of Preble’s 
meadow jumping mouse habitat in 
accordance with a Habitat Conservation 
Plan being submitted to USFWS. Finally, 
this would ensure good vegetative 
communities so that Chatfield SP can 
remain a habitat conservation area, and 
the South Platte River and Plum Creek can 
remain wildlife corridors, as designated in 
the Douglas County Comprehensive 
Master Plan. 


Mitigation 


50 Letter 11/8/2004 Andy Hough and 
Don Moore 


Douglas County - 
Planning and 
Community 


Development 


Agency As part of the mitigation for impacts to 
riparian habitat and wildlife corridors, 
Douglas County proposes a tree/shrub 
corridor on the south side of Chatfield SP, 
between Plum Creek and the South Platte, 
and has already coordinated this proposal 
with Chatfield SP, Colorado Division of 
Wildlife, the Denver Water Board, 
Lockheed Martin, and Shea Homes. 


Vegetation and 
wildlife 


51 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 


Membership 
Organization 


Concerned about the daily, weekly, and 
monthly fluctuations of the reservoir from 
April through October, not just from 
Memorial Day to Labor Day.  Less 
fluctuation is preferred over "lots of up and 
downs" week to week. 


Recreation 


52 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 


Membership 
Organization 


Mitigation for fluctuation could include a 
website or phone number to call 2-4 weeks 
ahead of time to give warnings about high 
run-off coming into the reservoir and 
drawdowns. 


Mitigation 



Compare: Delete�

page

Matching page not found







Track Source Date Commenter Affiliation Organization Comment Topic 
53 Letter 11/10/2004 Ross John Lowe Colorado Sail and 


Yacht Club 
Membership 
Organization 


How would the inundated cottonwood trees 
along the shoreline be treated if the 
reservoir was raised to 5444? Would they 
become underwater hazards? 


Recreation 


54 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 


Membership 
Organization 


The recreation mitigation study states that 
the marina boat slips can accommodate 
the fluctuating pool elevation. What 
happens to the marina building when a 
flood occurs which raises the water 
elevation above 5444 feet? 


Recreation 


55 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 


Membership 
Organization 


There is a proposal to give greater depth to 
the marina by excavation of material for 
raising the parking lot. Can the excavation 
be done between November and March or 
will boat slips and the parking lot not be 
available while work is underway? 


Mitigation 


56 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 


Membership 
Organization 


Currently the 2 lane boat ramp by the 
marina has limited capacity and has long 
lines of people and trailers waiting more 
that an hour to retrieve their boats. Can 
additional boat ramps be added to the 
mitigation plan? 


Mitigation 


57 Letter 11/10/2004 Ross John Lowe Colorado Sail and 
Yacht Club 


Membership 
Organization 


Who will pay the $30 million to implement 
the facility relocation and other mitigation 
costs? 


Mitigation 


58 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 
Authority 


Agency Authority is concerned that a change in 
reservoir residence time caused by 
increased storage may trigger 
eutrophication problems, resulting in more 
restrictive nutrient criteria for the 
watershed. Authority recommends critical 
consideration in NEPA to include 
predictions from appropriate water quality 
models. Any new model needs to be 
dynamic and predict changes in quality 
under different storage/residence 
allocations. 


Water Quality 
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59 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 


Authority 
Agency Storage model must evaluate a wide-range 


of water quality parameters of concern 
associated with Chatfield. These 
parameters include, but are not limited to, 
selected metals (copper, magnesium, zinc, 
lead, iron, mercury), sediments, and 
nutrients (phosphorus, nitrate, ammonia 
nitrogen). Regulation 73 controls the 
amount of total phosphorus discharged 
from point sources, and the study needs to 
address potential changes to control 
regulation. 


Water Quality 


60 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 
Authority 


Agency The CWA is the water quality management 
agency for the Chatfield Watershed and is 
responsible under the Colorado Chatfield 
Reservoir Control Regulation #73 for water 
quality monitoring and reporting to the 
Colorado Water Quality Control Division 
and Commission, to assure point and 
nonpoint source water quality compliance. 


Water Quality 


61 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 
Authority 


Agency An increase in the Chatfield Reservoir 
storage volume may affect the CWA's 
water quality management program, and a 
raise to above 5437 feet msl would alter 
the current prediction models used to 
determine water quality compliance and 
could alter the approved TMDL for the 
reservoir. 


Water Quality 


62 Letter 11/12/2004 Russ Clayshulte Chatfield Watershed 
Authority 


Agency CWA requests that the Corps and 
contactors work closely with them in the 
water quality portion of the project. 


Water Quality 


63 Letter 11/16/2004 John Scully Denver Botanic 
Gardens (at 
Chatfield) 


Membership 
Organization 


It may be feasible to mitigate 
environmental impacts the project will have 
on DBG at Chatfield. DBG would like to 
work with the Corps to identify mitigation 
areas and activities that compliment the 
existing and future plans for the DBG site, 
and to discuss how DBG might become 
land stewards for the mitigation areas. 


Mitigation 
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64 Agency  


Meeting - 
Verbal 


2/10/2005 David Giger Colorado DNR - 
Parks and Recreation


Agency Denver’s existing storage (5423 –5432 feet 
msl) and fluctuations should be included in 
modeling the proposed 12’ storage zone. 


Hydrology 


65 Agency  
Meeting - 


Verbal 


2/10/2005 David Giger Colorado DNR - 
Parks and Recreation


Agency Impacts of the new pumps (currently in the 
EA on Denver Water Department’s 
proposed “drawdown” pumps) should be 
considered in the reallocation EIS because 
operation of the pumps will affect the 
operating plan. 


Cumulative Effects 


66 Agency  
Meeting - 


Verbal 


2/10/2005 David Giger Colorado DNR - 
Parks and Recreation


Agency The EIS should also emphasize the 
multipurpose authorities stated in the 
enabling legislation; there are multiple 
users (i.e., M&I water supply, recreation, 
and fish and wildlife). 


Authorizations 


67 Agency  
Meeting - 


Verbal 


2/10/2005 Don Anderson USDI (FWS) Agency The reallocation project is allowed to be 
covered by the 3 state plans based on 
historical, current and future depletions 
and sources of water stored in Chatfield. 
CO made assumptions regarding the mix 
of water sources for 13 years. USFWS will 
track actual depletions versus projected 
depletions. If west slope water (Upper 
Colorado River Basin) is transferred, a 
certain amount of depletions could occur 
before a threshold is reached that would 
require Section 7 consultation. 


Statement 


68 Agency  
Meeting - 


Verbal 


2/10/2005 Don Moore Douglas County - 
Planning and 
Community 


Development 


Agency At what point will water quality be 
addressed in the analysis? 


Water Quality 


69 Agency  
Meeting - 


Verbal 


2/10/2005 Don Moore Douglas County - 
Planning and 
Community 


Development 


Agency Water quality data is available for the last 
19 years; CWA takes samples 16 
times/year from various places in the 
reservoir. They are concerned about the 
effect that retention and fluctuation of 
water in the reservoir will have on 
phosphorous standards. 


Water Quality 


70 Agency  
Meeting - 


Verbal 


2/10/2005 Grady  McNeill Colorado DNR - 
CDOW 


Agency EIS needs to look at impacts to fish and 
wildlife resulting from changes in water 
quality. 


Wildlife and Aquatic 
Resources 
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71 Agency  


Meeting - 
Verbal 


2/10/2005 Janet Bell Jefferson County 
Planning and Zoning


Agency Environmental justice impacts should be 
addressed in socio-economic impacts. 
Jefferson County Planning and Zoning 
would like to review the PDEIS. 


Socioeconomics 


72 Agency  
Meeting - 


Verbal 


2/10/2005 Janet Bell Jefferson County 
Planning and Zoning


Agency Do senior versus junior water rights make 
a difference regarding water fluctuations in 
the reservoir? 


Alternatives 


73 Agency  
Meeting - 


Verbal 


2/10/2005 Joni Nuttle CDPHE-WQCD Agency Not sure if water quality has been 
correlated with elevation or eutrophication.


Water Quality 


74 Agency  
Meeting - 


Verbal 


2/10/2005 Jude O'Connor City and County of 
Denver 


Agency Will releases (volume of water) going 
downstream change? 


Alternatives 


75 Agency  
Meeting - 


Verbal 


2/10/2005 Ray Sperger South Suburban 
Parks and Recreation 


District 


Agency How far downstream will fisheries impacts 
be evaluated? 


Aquatic Resources 


76 Agency  
Meeting - 


Verbal 


2/10/2005 Ray Sperger South Suburban 
Parks and Recreation 


District 


Agency Concerned about impacts to the South 
Platte ecosystem and cottonwood 
regeneration; if 60% of releases are in 
summer, this could affect cottonwoods. 


Vegetation 


77 Agency  
Meeting - 


Verbal 


2/10/2005 Russ Clayshulte Chatfield Watershed 
Authority 


Agency CWA has some predictive models that 
provide trophic level changes with changes 
in various parameters including flows and 
retention time.  CWA would need $180,000 
to model the water chemistry of the 
reservoir based on these parameters. 
CWA has been under more pressure 
recently to evaluate TMAL. 


Water Quality 


78 Agency  
Meeting - 


Verbal 


2/10/2005 Russ Clayshulte Chatfield Watershed 
Authority 


Agency CWA agreed to advise the Corps 
hydrologists on evaluation methods. CWA 
data is posted on their website and CWA 
will get Tetra Tech the necessary data. 
One model available is the Jones-
Bachmann model, but it may not have the 
proper assumptions. CWA will allow the 
Corps to use their models in the 
Reallocation analysis. 


Water Quality 


79 Agency  
Meeting - 


Verbal 


2/10/2005 Steve Priest USDA Forest Service Agency Will the reallocation study cause any 
changes/impacts to the operation of 
Strontia Springs lake? 


Alternatives 
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80 Letter 2/15/2005 Russ Clayshulte Chatfield Watershed 


Authority 
Agency Authority water quality data sets for the last 


3 years are posted on the Internet. The 
Authority has used simple mass load 
models and typical limnological models to 
monitor and characterize the reservoir and 
input sources. 


Statement 


81 Letter 2/20/2005 Brian Pesch Jefco Aeromodler's 
Club 


Membership 
Organization 


Our concern is the recreational 
"experience" enjoyed by the 1.5 million 
annual users of Chatfield - even after the 
facilities are replaced. The impact to the 
recreational user will be severe. 


Recreation 


82 Letter 2/20/2005 Brian Pesch Jefco Aeromodler's 
Club 


Membership 
Organization 


A significant drop in water related 
recreation use would occur because of the 
facilities placed at the upper level of the 
pond elevation at flood stage (given the 
Corps current rules governing structures in 
flood zones) and the water level being 
drawn down 21 feet. 


Recreation 


83 Letter 2/20/2005 Brian Pesch Jefco Aeromodler's 
Club 


Membership 
Organization 


A significant drop in water related 
recreation use would cause a drop in 
revenue generated fees and must be taken 
into account. 


Recreation 


84 Letter 2/20/2005 Brian Pesch Jefco Aeromodler's 
Club 


Membership 
Organization 


"Will the Denver Metro area lose one of its 
premier State Park facilities as a direct 
result of this project?" 


Recreation 


85 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


The scoping hearing announcement 
received inadequate publicity. 


Scoping 


86 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Schedule more scoping hearings on the 
Reallocation this spring so that the public 
can adequately participate in this process, 
and include opportunities to comment on 
the Drawdown Draft EA. 


Scoping 


87 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


The March 10, 2005 date for end of 
scoping comments is premature because 
"many aspects of the reallocation and 
draw-downs have not been publicly 
presented." 


Scoping 
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88 Letter 3/5/2005 Ann Bonnell and 


Pauline Reetz 
Audubon Society of 


Greater Denver 
Membership 
Organization 


The Corps must require that the Chatfield 
Storage Reallocation project and the 
Denver Water Pump Station are 
considered in one EIS that has mitigation 
proposals for both projects. 


Cumulative Effects 


89 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Agencies applying for Corps permits 
cannot subdivide their projects into small 
phases to avoid examining cumulative 
impacts. 


Cumulative Effects 


90 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Consider the following alternatives in the 
reallocation:  1) Continue some water 
surcharges all year; 2) continue no-water 
days for the whole watering season (non-
volunteer); 3) Give rebates all-year for 
installing low flush toilets; 4) Have a 
surcharge on bluegrass by the foot to save 
millions of gallons of water; 5) Put high 
surcharge on water used on median grass; 
6) No alternatives mention using outlying 
reservoirs for additional use and not 
placing all the impacts on a reservoir with 
such important wildlife and recreation 
values in the metro area; 7) Promote the 
use of water budgeting systems in the 
metro area. 


Alternatives 


91 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Provide a study addressing the effects of 
siltation on reservoir capacity, due to the 
silt that may have flushed into the reservoir 
from the Hayman fire. 


Water Quality 


92 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Provide a study addressing the impacts on 
downstream farms, bridges and structures 
along the river if a flood event does occur 
upstream of the reservoir. What are the 
maximum flows that can be tolerated 
downstream? 


Hydrology and 
Socioeconomics 


93 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Provide a recreation study addressing the 
pool elevation fluctuation. The 12 foot 
increase would only be there one out of 
three years. 


Recreation 
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94 Letter 3/5/2005 Ann Bonnell and 


Pauline Reetz 
Audubon Society of 


Greater Denver 
Membership 
Organization 


Special plans would have to be made so 
that recreation uses can continue at 
various projected levels of the reservoir. 


Recreation 


95 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Analyze impacts of the proposed Denver 
Water pumping station during "a prolonged 
drought" that could leave a 659 acre-foot 
pool. 


Cumulative Effects 


96 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Cumulative effects of the Denver water 
pumping station and the Chatfield Storage 
Reallocation project will be devastating. 
The influx of 12 feet of water will kill the 
200 acres of riparian forest. The mitigation 
mentioned in the Recreation Mitigation 
study is not sufficient for the impacts. 


Cumulative Effects 


97 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Where are the funds or plans for water 
taps for the water lines to water the 
landscaping proposed in the recreation 
study? 


Mitigation 


98 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Need to scope the effects of the recent 
Kassler water diversions to Conduit 20 and 
the Fox Run water diversions from the 
reservoir and study how they interact with 
the Reallocation EIS and Draw down 
proposals. 


Cumulative Effects 


99 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Scoping must address the actual scenarios 
of how water levels will fluctuate in the 
reservoir with the combined draw-down 
and storage reallocation and how the users 
are going to manage these levels for the 
least amount of impacts under various 
situations. 


Alternatives 


100 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Disruption of the Preble's Mouse habitat 
during construction, draw-down and 
reallocation should be addressed. 


Wildlife 


101 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Constructing new roads and facilities will 
have a big impact on Preble's and loss of 
adjoining meadows to riparian habitat will 
be devastating to the mouse. 


Wildlife 
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102 Letter 3/5/2005 Ann Bonnell and 


Pauline Reetz 
Audubon Society of 


Greater Denver 
Membership 
Organization 


New roads projected in the recreation 
study are just a few feet in elevation above 
the reallocation levels. When floods occur, 
much damage occurs to the road base, as 
has been demonstrated by previous floods 
at the Park. 


Transportation 


103 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Concerned that the recreation mitigation 
study provides only one bike lane on the 
roadways. The bike lane is too narrow for 
safe passage with other traffic. On the 
main roads there should be a wide enough 
bike lane going both directions. Most bike 
lanes are 10'-12' not 6' as indicated in the 
off-road bike trails. 


Recreation 


104 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


On the main roads there should be a wide 
enough bike lane going both directions. 
Most bike lanes are 10'-12' not 6' as 
indicated in the off-road bike trails. The 
existing bike lanes were constructed at 
unsafe widths. 


Recreation 


105 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


Scoping should include the impacts 
mentioned at the scoping meeting by Russ 
Clayshulte on increasing loads of various 
phosphates and nitrates in an already 
endangered water supply with the flooding 
up onto new soil of the reallocation. 


Water Quality 


106 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


What will the phosphate and nutrient loads 
be and how will they vary with varying 
heights of the reservoir? 


Water Quality 


107 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


The water below 5423' was paid for with 
between 2.8 and 3.6 million dollars by 
State Parks. Much of that money was Land 
and Water Conservation Fund money for 
recreational and fishery use. This would be 
a conversion of use of those dollars. What 
are the legal ramifications of this 
Conversion of Use? Does Denver Water 
have the right to remove it? 


Authorizations 
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108 Letter 3/5/2005 Ann Bonnell and 


Pauline Reetz 
Audubon Society of 


Greater Denver 
Membership 
Organization 


Denver Water is not participating in 
wetlands, Preble's, Land and Water 
Conservation Fund conversion of use, or in
rebuilding/relocating recreational facilities 
by doing an EA separate from the 
Reallocation EIS. 


General 


109 Letter 3/5/2005 Ann Bonnell and 
Pauline Reetz 


Audubon Society of 
Greater Denver 


Membership 
Organization 


More detail is needed as to how the water 
users withdrawls or storage plans interact 
in actual practice and the impacts on water 
flows at different times of the year. 


Alternatives 


110 Letter 3/8/2005 Ray Sperger Individual None Concerned about the riparian ecosystem 
on the Platte River. This is a relatively 
small patch with a rich diversity of 
migratory songbirds. A large portion of this 
habitat would be lost due to inundation. 


Wildlife 


111 Letter 3/8/2005 Ray Sperger Individual None 12 feet of additional storage would flood 
approx. 150 acres of quality cottonwood 
riparian forest along Plum Creek and the 
South Platte River. 


Vegetation and 
Wildlife 


112 Letter 3/8/2005 Ray Sperger Individual None If the water floods the trees for a few 
months in each of 2 successive growing 
seasons, the cottonwoods and most 
vegetation would die. If the inundation is 
less frequent, the riparian vegetation may 
be able to persist. 


Vegetation 


113 Letter 3/8/2005 Ray Sperger Individual None The riparian forest could be mitigated, but 
it would be hard to do all the mitigation in 
adjacent areas upstream in the vicinity of 
the loss without significant modification to 
the surrounding uplands. 


Vegetation 


114 Letter 3/8/2005 Ray Sperger Individual None Loss of riparian habitat would have many 
ecological impacts, including a local impact 
on populations of breeding and migratory 
neo tropical songbirds, many of which are 
already in decline. 


Wildlife 
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115 Letter 3/8/2005 Ray Sperger Individual None Concerned that flooding would severely 


reduce the size of the patch of lowland 
riparian habitat that currently exists from 
the mouth of Waterton Canyon to 
Kingfisher bridge. This is a birding hotspot 
and is valued by visitors wanting a more 
secluded nature experience along the 
Platte River. 


Vegetation and 
recreation 


116 Letter 3/8/2005 Ray Sperger Individual None Lowland riparian habitat also supports the 
Preble's Mouse, which is an indicator of 
good quality riparian habitat. 


Wildlife 


117 Letter 3/8/2005 Ray Sperger Individual None The smaller the lowland riparian habitat 
patch, the more isolated it will be, and the 
more likely it will become a population sink 
(i.e., areas that produce offspring 
insufficient to replace adult mortality) for 
wildlife. Population sinks can eventually 
lead to the local extinction of sensitive 
species of wildlife. Reducing area habitat 
has been shown to be a primary factor in 
local extinction of species. Local 
extinctions affect the overall 
metapopulation dynamics of species within 
the riparian community and thus have a 
negative impact on the health of 
surrounding riparian areas. 


Wildlife 


118 Letter 3/8/2005 Ray Sperger Individual None Mitigation measures and conservation of 
tributary streams (Willow Creek) and 
surrounding upland habitat, could be vital 
to the perpetuation of this population of 
Preble's. It could serve as a vital 
connection to other Preble's populations 
and act as a movement and habitat 
corridor for many other species of wildlife 
and plant life. 


Wildlife 
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119 Letter 3/8/2005 Ray Sperger Individual None Flooded areas would most likely need to 


be mitigated by the purchase of additional 
property. Mitigating the loss of this habitat 
could include the conservation of buffer 
properties identified by the Chatfield Basin 
Conservation Network, which has 
conducted a habitat analysis of several 
surrounding areas. CBCN could assist with 
the prioritization of any properties 
purchased for mitigation purposes. 


Mitigation 


120 Letter 3/8/2005 Ray Sperger Individual None The potential for large fluctuations in the 
reservoir is a large concern, because of 
the impacts to recreational opportunities 
provided by the Park and the aesthetics of 
the lake. 


Recreation 


121 Letter 3/8/2005 Ray Sperger Individual None If there is only enough water to increase 
the level to 12 feet once in three years, 
then at low water levels, the recreation 
facilities would be too far from the water to 
fulfill the needs of the swim beach, boat 
ramps and other facilities. 


Recreation 


122 Letter 3/8/2005 Ray Sperger Individual None Relocation of the swim beach or other 
facilities below the reservoir could put 
additional visitor use pressure on 
surrounding lands such as South Platte 
Park. Parking facilities in South Platte Park 
are already overflowing with Chatfield 
users, which limits the use of parking lots 
by the South Platte Park visitors. 


Recreation 


123 Letter 3/8/2005 Ray Sperger Individual None Drawdown areas could be unsightly, 
produce odors and could reduce 
recreational access to the water. 


Water Quality and 
Recreation 


124 Letter 3/8/2005 Ray Sperger Individual None The drawdown, especially during droughts, 
will create a significant amount of area for 
the invasion of noxious weeds below the 
high water line. 


Vegetation 
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125 Letter 3/8/2005 Ray Sperger Individual None Need integrated weed management 


practices, mechanical weed controls, or 
the use of aquatic approved herbicides or 
many of these invasive exotic species will 
spread to offsite locations around the 
reservoir and possibly, downstream. 


Vegetation 


126 Letter 3/8/2005 Ray Sperger Individual None One of the most significant problem weeds 
of concern in the drawdown is the 
establishment of tamarisk. This noxious 
weed could be a management nightmare if 
not controlled quickly. Yearly costs for 
weed control in open spaces range from 
$150 to $400 per acre or more. 


Vegetation 


127 Letter 3/8/2005 Ray Sperger Individual None There could be a positive influence on 
populations of nesting and migrating 
shorebirds, waterfowl, wading birds, other 
desirable bird species (Snowy plover and 
Piping plover) and wildlife, if the drawdown 
is large enough and if the timing is at the 
right time. 


Wildlife 


128 Letter 3/8/2005 Ray Sperger Individual None The mudflats from the draw downs can be 
an attraction to the wildlife watching public. 
According to USFWS, there are nearly 
twice as many people who have 
participated in watching birds in the US as 
there are people who have hunted, and 
over four times as many as people who 
have fished. 


Recreation 


129 Letter 3/8/2005 Ray Sperger Individual None Areas of cottonwoods that are flooded 
could provide additional snag habitat that 
would be beneficial to colonial nesting 
water birds such as Great blue heron, 
Black-crowned night heron and Double-
crested cormorants. 


Vegetation and 
Wildlife 


130 Letter 3/8/2005 Ray Sperger Individual None Flooded trees and shrubs can also 
produce a significant amount of structural 
cover for fish and other aquatic species 
and benefit fishing opportunities. 


Vegetation and 
Aquatic Resources 
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131 Letter 3/8/2005 Ray Sperger Individual None Different operational scenarios could be 


played out to provide a variety of benefits 
to one group of plant and animal species 
that might be detrimental to another group 
of species. It all depends on water 
availability, need and the operational 
scenarios. 


Alternatives 


132 Letter 3/8/2005 Ray Sperger Individual None Riparian habitat mitigation could occur 
downstream of Chatfield Dam, both in the 
reach between the dam and C-470 in the 
State Park, and in South Platte Park. This 
would improve the habitat downstream of 
the Reservoir and offset some of the 
negative impacts above the dam. 


Mitigation 


133 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 
flow would improve the water quality and 
health of the stream by diluting releases 
from Centennial Water and Sanitation 
District's Sewage treatment plant on Marcy 
Gulch. 


Water Quality 


134 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 
flow would improve the health of trout and 
trout populations, and create better 
recreation fishing opportunities. 


Aquatic Resources 


135 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 
flow would improve the health of aquatic 
benthic macroinvertebrate communities, 
which would benefit fish because it is their 
primary food source. 


Aquatic Resources 


136 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 
flow would support South Platte Park's 
educational programs that focus on aquatic 
life in the river, because of the improved 
river health. 


Statement 
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137 Letter 3/8/2005 Ray Sperger Individual None Additional water in the downstream river 


flow, if timed properly, could improve the 
boatability of the river, including many of 
the grade control structures that serve to 
stabilize the stream, create fish habitat and 
create recreational interest in float trips 
down the South Platte. 


Recreation 


138 Letter 3/8/2005 Ray Sperger Individual None Mitigation measures necessary to offset 
the loss of upland, riparian, and wetland 
ecosystems and to offset recreational 
impacts (as well as the operation plans) 
will be critically important to the success of 
this reallocation project. 


Mitigation 


139 Letter 3/8/2005 Ray Sperger Individual None Continuing to plan and involve a 
stakeholder process will be the back bone 
to gain community and agency support. 


Public Participation


140 Letter 3/8/2005 Ray Sperger Individual None Ecologically informed design including the 
spatial and temporal context of the 
mitigation and operational plan are vital to 
success or failure. 


Alternatives and 
Mitigation 


141 Letter 3/8/2005 Ray Sperger Individual None Without a better understanding of how the 
reservoir might be operated and what will 
be the mitigation end products, it is difficult 
to further comment on the short and long-
term benefits and impacts of reallocation. 


Alternatives 


142 Letter 3/9/2005 Rick Cables, 
Regional 
Forester 


USDA Forest Service 
- Rocky Mountain 


Region 


Agency Forest Service involvement is not 
warranted at this time. 


General 


143 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Protests to lack of proper notice for the 
November scoping hearing. They did 
receive notice of a February meeting. 


Scoping 


144 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Feel the March 10, 2005 date for end of 
scoping comments is premature because 
"many aspects of the reallocation and 
draw-downs have not been publicly 
presented." 


Scoping 
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145 Letter 3/11/2005 Ann Bonnell and 


Kirk 
Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


There should be a joint scoping process for 
the Chatfield Storage Reallocation project 
and the Denver Water Pump Station with 
one EIS that has mitigation proposals for 
both projects. 


Scoping 


146 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Developers applying for Corps permits 
cannot subdivide their projects into small 
phases to avoid examining cumulative 
impacts. 


Cumulative Effects 


147 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Consider the following alternatives in the 
reallocation:  1) Continue some water 
surcharges all year; 2) continue no-water 
days for the whole watering season (non-
volunteer); 3) Give rebates all-year for 
installing low flush toilets; 4) Have a 
surcharge on bluegrass by the foot to save 
millions of gallons of water; 5) Put high 
surcharge on water used on median grass; 
6) No alternatives mention using outlying 
reservoirs for additional use and not 
placing all the impacts on a reservoir with 
such important wildlife and recreation 
values in the metro area; 7) Promote the 
use of water budgeting systems in the 
metro area. 


Alternatives 


148 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Provide a study addressing the effects of 
siltation on reservoir capacity, due to the 
silt that may have flushed into the reservoir 
from the Hayman fire. 


Water Quality 


149 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Provide a study addressing the impacts on 
downstream farms, bridges and structures 
along the river if a flood event does occur 
upstream of the reservoir. What are the 
maximum flows that can be tolerated 
downstream? 


Hydrology and 
Socioeconomics 


150 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Provide a recreation study addressing the 
pool elevation fluctuation. The 12 foot 
increase would only be there one out of 
three years. 


Recreation 
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151 Letter 3/11/2005 Ann Bonnell and 


Kirk 
Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Special plans would have to be made so 
that recreation uses can continue at 
various projected levels of the reservoir. 


Recreation 


152 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Cumulative effects of the Denver water 
pumping station and the Chatfield Storage 
Reallocation project will be devastating. 
The influx of 12 feet of water will kill the 
200 acres of riparian forest. The mitigation 
mentioned in the Recreation Mitigation 
study is not sufficient for the impacts. 


Cumulative Effects 


153 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Where are the funds or plans for water 
taps for the water lines to water the 
landscaping proposed in the recreation 
study? 


Mitigation 


154 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Need to scope the effects of the recent 
Kassler water diversions to Conduit 20 and 
the Fox Run water diversions from the 
reservoir and study how they interact with 
the Reallocation EIS and Draw down 
proposals. 


Cumulative Effects 


155 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Scoping must address the actual scenarios 
of how water levels will fluctuate in the 
reservoir with the combined draw-down 
and storage reallocation and how the users 
are going to manage these levels for the 
least amount of impacts under various 
situations. 


Alternatives 


156 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Disruption of the Preble's Mouse habitat 
during construction, draw-down and 
reallocation should be addressed. 


Wildlife 


157 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Constructing new roads and facilities will 
have a big impact on Preble's and loss of 
adjoining meadows to riparian habitat will 
be devastating to the mouse. 


Wildlife 


158 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


New roads projected in the recreation 
study are just a few feet in elevation above 
the reallocation levels.  When floods occur, 
much damage occurs to the road base, as 
has been demonstrated by previous floods 
at the Park. 


Transportation 
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159 Letter 3/11/2005 Ann Bonnell and 


Kirk 
Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Concerned that the recreation mitigation 
study provides only one bike lane on the 
roadways. The bike lane is too narrow for 
safe passage with other traffic. On the 
main roads there should be a wide enough 
bike lane going both directions.   Most bike 
lanes are 10'-12' not 6' as indicated in the 
off-road bike trails. 


Recreation 


160 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Scoping should include the impacts 
mentioned at the scoping meeting by Russ 
Clayshulte on increasing loads of various 
phosphates and nitrates in an already 
endangered water supply with the flooding 
up onto new soil of the reallocation. 


Water Quality 


161 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


The water below 5423' was paid for with 
between 2.8 and 3.6 million dollars by 
State Parks. Much of that money was Land 
and Water Conservation Fund money for 
recreational and fishery use. This would be 
a conversion of use of those dollars. 


Authorizations 


162 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


More detail is needed as to how the water 
users withdrawals or storage plans interact 
in actual practice and the impacts on water 
flows at different times of the year. 


Alternatives 


163 Letter 3/11/2005 Ann Bonnell and 
Kirk 


Cunningham 


South Platte Group of 
Sierra Club 


Membership 
Organization 


Denver Water is not participating in 
wetlands, Preble's, Land and Water 
Conservation Fund conversion of use, or in 
rebuilding/relocating recreational facilities 
by doing an EA separate from the 
Reallocation EIS. 


General 


164 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency It is critical to understand what the 
operation plan will be (i.e., timing and rates 
of fill/drain) to determine the environmental 
and associated wildlife impacts that this 
project may cause. 


Alternatives 
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165 Letter 3/14/2005 Russell George Colorado DNR - 


CDOW 
Agency It is important to note that proposed 


pumping operations are related to the 
proposed project. Any modeling and 
analysis of a proposed operations plan for 
the reallocated space must incorporate the 
operation of the reservoir below the 
elevation of the reallocated space. 


Cumulative Effects 


166 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency Consider both water quality and water 
quantity issue impacts to both upstream 
and downstream users and to the 
reservoir. 


Water Quality and 
Hydrology 


167 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency Increased storage in the reservoir will 
result in inundation of river habitat 
upstream of the reservoir. 


Aquatic Resources 


168 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency The EIS needs to address impacts of loss 
of river habitat and other associated 
structures (i.e., handicap access fishing 
sites). 


Wildlife and 
Recreation 


169 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency In addition to wetland mitigation, other 
types of vegetative plantings, including 
trees, shrubs, grasses and forbs should be 
considered. Contact CDOW for technical 
guidance on this. 


Vegetation 


170 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency Noxious weed management needs to be 
addressed - with rapidly rising and falling 
water levels, there may be a high risk of 
invasion of non-native, noxious plant 
species. 


Vegetation 


171 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency Address impacts to reservoir fish 
populations. Chatfield reservoir provides 
valuable sport fisheries for walleye, trout, 
and small mouth bass. The reservoir is one 
of three reservoirs, that through artificial 
spawning operations, supply all the 
walleye eggs for the entire state hatchery 
system. 


Aquatic Resources 
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172 Letter 3/14/2005 Russell George Colorado DNR - 


CDOW 
Agency Smallmouth bass and walleyes are spring 


spawners (March -May) that move into 
shallower rocky areas to spawn. Although 
walleye natural reproduction is limited, 
their movement into these shallow areas 
allows fisheries biologists to capture them 
for the artificial spawning operations.  
Severe water level fluctuations during this 
time period could disrupt this movement to 
shallow water, impact egg incubation, and 
ultimately negatively impact spawning 
success. 


Aquatic Resources 


173 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency Gizzard shad are another important fish 
species in Chatfield. Although not a sport 
fish, they are the primary forage for 
predatory species such as walleye and 
smallmouth bass. Similar to these species, 
they may also be negatively impacted by 
severe spring fluctuations. 


Aquatic Resources 


174 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency Address the Bald eagle, Heron (rookery), 
Common shiner, Iowa darter, Johnny 
darter, Western burrowing owl, White 
pelicans, Ferruginous hawk, Northern 
leopard frog, deer, and Black-tailed prairie 
dog. 


Wildlife 


175 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency Address impacts to river fish populations 
downstream of Chatfield.  In this case, 
increased flows may be beneficial, 
providing increased habitat and flushing 
sediments. 


Aquatic Resources 


176 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency Trees and other vegetation (grasses and 
ground vegetation) flooded in the 
increased water levels should be 
preserved to provide important habitat for 
reservoir fish, specifically largemouth bass 
and bluegill. 


Vegetation and 
Aquatic Resources 


177 Letter 3/14/2005 Russell George Colorado DNR - 
CDOW 


Agency If the existing buildings and picnic 
structures are to be destroyed for the new 
structures, place the rubble in the reservoir 
to serve as fish habitat (artificial reefs). 


Aquatic Resources 
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178 Letter 3/14/2005 Russell George Colorado DNR - 


CDOW 
Agency Mark areas with flooded vegetation or 


artificial reefs with buoys, to ensure 
navigational safety. 


Recreation 


179 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Operation plans should be reviewed to 
address impacts caused by a potential lack 
of sufficient water supplies to fill the 
reservoir's newly allocated space 6 out of 
10 years. 


Alternatives 


180 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Operation plans should be reviewed to 
address impacts caused by monthly and 
annual water fluctuations. 


Alternatives 


181 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Operation plans should be reviewed to 
address impacts caused by annual rapid fill 
of the reservoir in April, May and June. 


Alternatives 


182 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Operation plans should be reviewed to 
address impacts caused by effects of 
prolonged drought periods. 


Alternatives 


183 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Once an acceptable operations plan is 
developed meeting recreational, 
environmental, and aesthetic standards, an 
analysis of water quality impacts needs to 
be performed based on the operations 
plan.  Consider inflow, outflow, residence 
time, water temperature, dissolved oxygen, 
nutrient loading, and the potential for algal 
bloom. 


Water Quality 


184 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency The plan needs to be adaptive in order to 
resolve water quality problems. 


Water Quality 


185 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Address economic impacts to direct 
revenues to Colorado State Parks and to 
the park's concession operations. Areas of 
analysis should include: cost of relocating 
facilities, increased operation and 
maintenance costs, loss of recreation 
opportunities during drought conditions, 
and use impacts of facilities after relocation 
(e.g. revenue projections from the swim 
beach pre and post relocation of the 
facility) 


Socioeconomics 
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186 Letter 3/14/2005 Russell George Colorado DNR - 


Parks and Recreation
Agency Mitigation should be proposed for any 


negative impacts. 
Statement 


187 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Chatfield State Park operates under 
Section 6(f) of the Department of 
Transportation Act of 1966 (49 USC 303 
(1988). A review of Section 6 should be 
included in the study to prevent violations. 
Multiple land and water conservation fund 
projects are in the park. Maintenance of 
the permanent pool for recreation needs 
could be regulated by Section 6, too. 


Authorizations 


188 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Review all Federal and State documents 
relating to the authorization of Chatfield 
Reservoir for uses other than flood control 
and recreation. 


Authorizations 


189 Letter 3/14/2005 Russell George Colorado DNR - 
Parks and Recreation


Agency Incorporate the operation of Denver 
Water's proposed pump station at 
Chatfield into the analysis of reallocated 
space. 


Cumulative Effects 


190 Letter 3/14/2005 Russell George Colorado DNR – 
CWCB 


Agency During flood events, inundation of river 
habitat upstream of the reservoir will 
naturally occur. In 1980 and 1995, the 
reservoir reached elevation 5,444 msl. 
Historical record must be reviewed. 


Hydrology 


191 Letter 3/14/2005 Russell George Colorado DNR – 
CWCB 


Agency Any analysis of potential wetlands loss 
should evaluate the environment and soils 
to determine if the wetland will simply 
move to the new elevation. 


Vegetation 


192 Letter 3/14/2005 Russell George Colorado DNR – 
CWCB 


Agency The reallocation project must provide an 
opportunity to construct a better park using 
flood proofing measures. In the 1995 flood 
event, the existing park plan experienced 
flood loss in the amount of $1.5 million. 
Reconstruction was funded by the State to 
re-establish the plan. 


Recreation 


193 Letter 3/14/2005 Russell George Colorado DNR – 
CWCB 


Agency The Colorado DNR and its divisions must 
be an active participant in the design of the 
pumping operation plan that will 
reconstruct the lake experience for the 
period of record 1980-2004. 


Hydrology 
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194 Letter 3/16/2005 Donald Kennedy Denver Water Agency Denver Water has led an effort to use a 


portion of the reallocated storage capacity 
for environmental enhancement for the 
urban reach of the South Platte River 
downstream, and to provide water for 
recreation, municipal and agricultural uses. 
The environmental benefits to the South 
Platte urban corridor should be included in 
the scope of this EIS. 


General 


195 Letter 3/16/2005 Donald Kennedy Denver Water Agency The Reallocation and Pump Station 
projects should be analyzed separately 
under NEPA, because they are 
unconnected actions and have 
independent utility. 


Cumulative Effects 


196 Letter 3/16/2005 Donald Kennedy Denver Water Agency Denver Water supports the Storage 
Reallocation project as long as the project 
does not interfere with DW's Chatfield 
water operations and the construction and 
operation of the proposed pump station 
project. 


Cumulative Effects 


197 Letter 3/16/2005 Donald Kennedy Denver Water Agency Under the 1979 contract, DW uses the 
27,428 acre-foot conservation pool. DW's 
operation of this pool should be the 
baseline for any reservoir operation 
analysis conducted for the Reallocation 
project 


Alternatives 


198 Letter 3/30/2005 Donald Kennedy Denver Water Agency Project proponents would need to 
reimburse Denver Water for the expense 
of redesign and relocation of the Chatfield 
Reservoir Inlet Pump Station. 


General 


199 Letter 11/21/2005 Fred Nahwoosky Comanche Tribe Tribe If human remains or archaeological items 
are discovered during the project, 
immediately cease project work and notify 
Tribe to discuss appropriate disposition 
with USACE and other Tribal Nations that 
might be affected by such discoveries. 


Cultural 


200 Letter 12/2/2005 Jennifer Morin Individual None Concerned for freshwater ecosystems at 
the park and how they will be negatively 
impacted as a result of the proposed 
reallocation. 


Statement 
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201 Letter 12/2/2005 Jennifer Morin Individual None Keenly aware of the problems the park 


managers and contractors will encounter 
as a result of the reallocation, and wish to 
see that proper mitigation to their facilities 
takes place. 


Mitigation 


202 Letter 12/2/2005 Jennifer Morin Individual None Storage increase has the potential to 
change water providers release of water. 
As a result, many water providers may 
want to simultaneously release water from 
storage, resulting in daily, weekly, and 
monthly fluctuations of water levels, posing 
risks to riparian/wetland areas and park 
facilities. 


Wetlands/Riparian 
Areas/Recreation 


Facilities 


203 Letter 12/2/2005 Jennifer Morin Individual None The proposed Chatfield Reservoir 
reallocation project will negatively impact 
wetland areas at the park. 


Statement 


204 Letter 12/2/2005 Jennifer Morin Individual None Wetlands are an important natural 
resource that should be safeguarded at all 
costs. 


Statement 


205 Letter 12/2/2005 Jennifer Morin Individual None The U.S. government and the state of 
Colorado have recognized the importance 
of wetlands and instituted many laws, 
regulations, and policies to protect them. 


Statement 


206 Letter 12/2/2005 Jennifer Morin Individual None The Chatfield reallocation project should 
avoid damage to wetlands at all costs. If 
that is not possible, the EIS should include 
a comprehensive plan to mitigate damage 
to wetlands caused by the project. 


Mitigation 


207 Letter 12/2/2005 Jennifer Morin Individual None The Chatfield reallocation project does 
have the potential to be beneficial to 
citizens in the Denver metro area, if the 
negative impacts to wetlands are 
minimized. 


Statement 
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208 Letter 12/19/2005 Georgianna 


Contiguglia 
Colorado Historical 


Society, SHPO 
Agency At this time, SHPO agrees with APE 


boundaries. Recommend continued study 
of APE while screening and choosing 
alternatives. SHPO requests involvement 
during the process with local governments 
and other consulting parties. Reevaluation 
of eligibility and APE may be needed if 
local governments/consulting parties 
request additional information. 


Statement 
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Avian Point Count Data   
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Chatfield Reservoir Storage Reallocation Study
Avian Point Counts - Conducted June 20 and June 27, 2006


Sampling Stations:
Site: CHATB01   Habitat: Wetland
Site: CHATB02   Habitat: Wetland
Site: CHATB03   Habitat: Shrub
Site: CHATB04   Habitat: Tree 
Site: CHATB05   Habitat: Tree
Site: CHATB06   Habitat: Shrub
Site: CHATB07   Habitat: Tree
Site: CHATB08   Habitat: Tree
Site: CHATB09   Habitat: Shrub 
Site: CHATB10   Habitat: Shrub
Site: CHATB11   Habitat: Wetland
Site: CHATB12   Habitat: Wetland
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List of Bird Species Observed During June 2006 Surveys at Chatfield


Common Name (1) Scientific Name (1)


American Crow Corvus brachyrhynchos
American Goldfinch Carduelis tristis


American Robin Turdus migratorius
American White Pelican Pelecanus erythrorhynchos


Barn Swallow Hirundo rustica
Black-billed Magpie Pica hudsonia


Black-capped Chickadee Poecile atricapillus
Belted Kingfisher Megaceryle alcyon


Brown-headed Cowbird Molothrus ater
Blue-gray Gnatcatcher Polioptila caerulea


Brewer's Blackbird Euphagus cyanocephalus
Broad-tailed Hummingbird Selasphorus platycercus


Bullock's Oriole Icterus bullockii
Canada Goose Branta canadensis
Cliff Swallow Petrochelidon pyrrhonota


Common Grackle Quiscalus quiscula
Common Snipe Gallinago gallinago


Common Yellowthroat Geothlypis trichas
Double-crested Cormorant Phalacrocorax auritus


Downy Woodpecker Picoides pubescens
European Starling Sturnus vulgaris
Great Blue Heron Ardea herodias
Great Horned Owl Bubo virginianus


Gray Catbird Dumetella carolinensis
House Wren Troglodytes aedon


Killdeer Charadrius vociferus
Least Flycatcher Empidonax minimus


Mallard Anas platyrhynchos
Mourning Dove Zenaida macroura
Northern Flicker Colaptes auratus
Red-eyed Vireo Vireo olivaceus


Red-winged Blackbird Agelaius phoeniceus
Say's Phoebe Sayornis saya
Song Sparrow Melospiza melodia


Spotted Sandpiper Actitis macularius
Spotted Towhee Pipilo maculatus


Tree Swallow Tachycineta bicolor
Warbling Vireo Vireo gilvus


White-breasted Nuthatch Sitta carolinensis
Willow Flycatcher Empidonax traillii


Western Wood-Pewee Contopus sordidulus
Yellow-breasted Chat Icteria virens


Yellow Warbler Dendroica petechia


(1) Names based on American Ornithologist's Union Check-list of North American Birds, 7th Edition.
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Number of Birds Observed at Each Station During Point Counts Conducted June 20, 2006.


Species CHATB01 CHATB02 CHATB03 CHATB04 CHATB05 CHATB06 CHATB07 CHATB08 CHATB09 CHATB10 CHATB11 CHATB12


American Crow 0 1 0 0 0 0 0 0 0 0 0 0
American Goldfinch 0 0 1 1 0 1 0 0 0 1 0 1


American Robin 1 0 0 0 0 3 0 0 2 2 0 1
American White Pelican 0 0 0 0 0 0 0 0 0 0 0 0


Barn Swallow 0 0 0 0 0 0 0 0 0 0 0 1
Black-billed Magpie 0 3 0 0 0 1 0 0 0 0 0 0


Black-capped Chickadee 0 0 0 0 1 0 0 0 1 0 0 0
Belted Kingfisher 1 0 0 0 0 0 0 0 0 0 0 0


Brown-headed Cowbird 0 0 1 0 0 0 0 0 0 0 0 0
Blue-gray Gnatcatcher 0 0 0 0 0 0 0 0 0 0 0 1


Brewer's Blackbird 0 0 0 0 0 0 0 0 1 0 1 0
Broad-tailed Hummingbird 0 0 2 1 2 3 0 1 0 0 0 1


Bullock's Oriole 0 0 0 0 2 0 0 0 0 0 0 0
Canada Goose 0 0 0 0 0 0 0 0 0 0 0 0
Cliff Swallow 0 0 0 0 0 0 0 0 0 0 0 0


Common Grackle 0 0 0 0 0 0 0 0 0 0 0 0
Common Snipe 0 0 0 0 0 0 0 0 0 0 0 0


Common Yellowthroat 0 0 0 0 0 0 0 0 0 0 0 1
Double-crested Cormorant 0 0 0 0 0 0 0 0 0 0 0 0


Downy Woodpecker 0 0 0 0 0 0 1 0 0 0 0 0
European Starling 0 0 0 0 0 0 0 0 0 0 0 0
Great Blue Heron 0 0 0 0 0 0 0 0 1 0 0 0
Great Horned Owl 0 0 0 0 0 0 0 0 0 0 0 0


Gray Catbird 0 0 0 0 0 0 1 0 0 0 1 2
House Wren 1 0 2 2 8 0 0 1 2 2 0 1


Killdeer 1 2 0 0 0 0 0 0 0 0 0 0
Least Flycatcher 0 0 0 1 0 1 0 0 0 0 0 0


Mallard 0 0 0 0 0 0 0 0 0 0 0 0
Mourning Dove 0 0 0 1 0 1 0 2 1 0 0 0
Northern Flicker 1 2 1 1 2 2 0 0 1 0 0 0
Red-eyed Vireo 0 0 0 1 0 0 0 0 0 0 0 0


Red-winged Blackbird 1 6 0 0 0 0 0 0 0 0 0 0
Say's Phoebe 0 0 0 0 0 0 0 0 0 0 0 1
Song Sparrow 0 0 0 0 0 0 1 1 0 0 0 0


Spotted Sandpiper 0 1 0 0 0 0 0 0 0 0 0 0
Spotted Towhee 0 0 0 0 0 1 0 0 0 0 0 1


Tree Swallow 0 1 0 0 0 0 0 0 0 0 0 0
Unknown Flycatcher 0 0 0 0 0 0 0 0 0 0 1 0
Unknown Sparrow 0 0 0 0 0 0 0 0 0 0 0 0


Warbling Vireo 0 0 0 0 0 0 0 0 0 0 0 0
White-breasted Nuthatch 0 0 0 0 0 2 0 0 0 0 0 0


Willow Flycatcher 1 0 0 0 0 0 0 0 0 0 0 0
Wester Wood-Pewee 0 0 0 1 1 0 0 0 0 0 1 0
Yellow-breasted Chat 1 0 1 2 1 1 1 0 1 0 1 2


Yellow Warbler 1 2 3 1 1 2 3 3 3 3 3 3
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Number of Birds Observed at Each Station During Point Counts Conducted June 27, 2006.


Species CHATB01 CHATB02 CHATB03 CHATB04 CHATB05 CHATB06 CHATB07 CHATB08 CHATB09 CHATB10 CHATB11 CHATB12


American Crow 0 0 0 0 0 0 0 0 0 0 0 0
American Goldfinch 1 0 1 1 0 1 1 1 0 4 0 0


American Robin 0 0 0 1 1 1 0 0 1 1 2 1
American White Pelican 1 0 0 0 0 0 0 0 0 0 0 0


Barn Swallow 0 0 0 0 0 0 0 0 0 0 0 0
Black-billed Magpie 0 0 0 0 0 0 0 0 0 0 0 0


Black-Capped Chickadee 0 0 0 0 0 0 0 0 0 0 0 0
Belted Kingfisher 0 0 0 0 0 0 0 0 0 0 0 0


Brown-Headed Cowbird 0 2 0 0 0 0 0 0 10 1 2 0
Blue-gray Gnatcatcher 0 0 0 1 0 0 0 0 0 0 0 0


Brewer's Blackbird 0 0 0 0 0 0 0 0 0 0 0 0
Broad-tailed Hummingbird 0 0 1 0 0 0 0 2 0 0 0 2


Bullock's Oriole 0 0 0 0 0 0 0 0 0 0 0 0
Canada Goose 0 0 0 0 0 0 1 2 0 0 0 0


Cliff Swallow 0 2 0 0 0 0 0 0 0 0 0 0
Common Grackle 0 0 0 0 0 0 0 0 0 1 0 0
Common Snipe 0 0 0 0 0 0 0 0 0 0 0 0


Common Yellowthroat 0 0 0 0 0 0 0 0 0 0 0 2
Double-crested Cormorant 0 0 0 0 0 0 0 0 0 0 0 0


Downy Woodpecker 0 0 0 0 0 0 0 0 0 0 0 0
European Starling 0 0 0 0 0 0 0 0 0 0 1 0
Great Blue Heron 1 0 0 0 0 0 0 0 0 0 0 0
Great Horned Owl 0 0 0 0 1 0 0 0 0 0 0 0


Gray Catbird 0 0 0 0 0 1 0 0 0 0 1 2
House Wren 0 0 5 4 6 4 0 2 1 2 0 0


Killdeer 0 6 0 0 0 0 0 0 0 0 0 0
Least Flycatcher 0 0 0 0 0 0 0 0 0 0 0 0


Mallard 0 0 0 0 0 0 0 1 0 0 0 0
Mourning Dove 0 0 2 2 1 0 0 0 0 1 1 0
Northern Flicker 0 0 1 0 0 0 0 0 0 1 0 0
Red-eyed Vireo 0 0 0 0 0 0 0 0 0 0 0 0


Red-winged Blackbird 0 2 0 0 0 0 1 0 0 0 0 0
Say's Phoebe 0 0 0 0 0 0 0 0 0 0 0 0
Song Sparrow 0 1 0 0 0 0 0 0 1 1 0 0


Spotted Sandpiper 0 2 0 0 0 0 0 0 0 0 0 0
Spotted Towhee 0 0 0 0 0 0 1 0 0 0 0 0


Tree Swallow 0 0 0 0 0 0 0 0 0 0 0 0
Unknown Flycatcher 0 0 0 0 0 0 0 0 0 0 0 0
Unknown Sparrow 0 0 0 0 0 2 0 0 0 0 0 0


Warbling Vireo 0 0 0 1 0 0 0 0 0 0 0 0
White-breasted Nuthatch 0 0 2 0 0 0 0 0 0 0 0 0


Willow Flycatcher 0 0 0 0 0 0 0 0 0 0 0 0
Wester Wood Pewee 0 0 1 0 0 1 0 0 0 2 0 0
Yellow-breasted Chat 0 1 1 2 0 1 2 1 1 0 2 0


Yellow Warbler 0 0 4 4 4 6 1 2 0 2 1 2
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Appendix Q 


Release  Chatfield Reservoir Storage Reallocation FR/EIS 
  June 2012 
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Appendix R 
Antecedent Flood Study   
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DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 


WASHINGTON, D.C. 20314-1000 


REPLY TO 
ATTENTION OF: 


CECW-NWD 


MEMORANDUM FOR Commander, Northwestern Division (CENWD-RBT) 


SUBJECT: Request for a Waiver of Antecedent Flood Criteria - Chatfield Dam and Lake, 
Denver. Colorado 


1. Reference the CENWO-ED-H memorandum dated 2 December 2005, subject as above, 
enclosed in the CENWD-RBT undated memo, same subject. 


2. Based on our review of the "Chatfield Antecedent Flood Study, December 2005" and 
information contained in the referenced memo, the requested waiver of the minimum antecedent 
flood criteria as presented in ER 11 10-8-2 is granted. 


FOR THE COMMANDER: 


Directorate of Civil Works 
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—————————————————————————————————————— 
 


 


 
 
 
 
 
 


 


————————————————————— 
 
CHATFIELD DAM & LAKE 
DENVER, COLORADO 
 
 
 
 
 
 


ANTECEDENT FLOOD STUDY 
FINAL REPORT 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
TRI-LAKES REALLOCATION FEASIBILITY STUDY  
DECEMBER 2005 
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Chatfield Antecedent Flood Study 
December 2005 


 
 
INTRODUCTION 
 


The purpose of this study was to evaluate the criteria for the antecedent flood to 
be used in the Inflow Design Flood (IDF) routing for Chatfield Reservoir near Denver, 
Colorado.  As documented in ER1110-8-2 (FR), Corps of Engineers regulations for 
routing the Inflow Design Flood requires consideration of an antecedent flood of a 
magnitude of 50 percent of the IDF assumed to occur 5 days prior to the occurrence of 
the IDF.  For Chatfield Dam, which is considered a high hazard dam, the IDF is based 
on the Probable Maximum Precipitation occurring over the upstream watershed.  
Specifically, this study evaluated the 50 percent criteria to see if it was appropriate or if 
some other value would be more appropriate for use in the Chatfield IDF routings.  
Statistical analysis of streamflow and meteorological data were used to evaluate the 
appropriate criteria for the antecedent flood.   
 
 This study was conducted by Hydrologic Engineering Branch of the Omaha 
District, US Army Corps of Engineers and was cost shared with the Colorado Water 
Conservation Board as part of the Tri-Lakes Reallocation Feasibility Study.   Results of 
this study were reviewed by the Corps Hydrology Committee in July 2005.  An 
Independent Technical Review (ITR) of this study was performed by the US Bureau of 
Reclamation in November 2005.  Comments and responses from the ITR are contained 
in the Appendix to this report. 
 
 
BACKGROUND INFORMATION 
 
 Chatfield Dam is located on the South Platte River at the southern edge of 
Denver, Colorado immediately downstream from the Plum Creek confluence.  Chatfield 
Dam and Lake and downstream channel improvements were authorized by the Flood 
Control Act of 1950, substantially in accordance with the recommendation of the Chief 
of Engineers in House Document No. 669, 80th Congress, 2nd Session.  The authorized 
purposes of the project were flood control and recreation.    
 


  The Chatfield Dam and Lake Project was funded for construction following the 
historic flood of record which occurred in June 1965.  The Omaha District recommended 
and received approval to construct that portion of the authorized project between 
Chatfield Dam and Denver as a part of the Chatfield Project.  The State of Colorado 
provided assurances of local cooperation required the authorizing legislation for that 
portion of the project downstream of the dam. 
 
 The proposed downstream portion of the project included flood and erosion 
protection between the Federal acquisition line for the Chatfield Dam and the south 
edge of Denver (Hampden Avenue).  A plan for the channel capacity improvement was 
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approved in May 1968.  That plan provided protection for flows having a 1 percent 
chance of annual exceedence with a minimum channel sized to carry the maximum 
operational release from Chatfield Lake. 
 


Chatfield Dam is a rolled earth fill structure, which has a crest length of 13,136 
feet at elevation 5527 feet mean sea level (msl).  Part of the upstream face is protected 
by riprap to prevent erosion from wave action.  The downstream face and upper portion 
of the upstream face are grassed with adapted native species to prevent erosion from 
wind and precipitation. 


 
A concrete lined ungated chute spillway was constructed in the left abutment of 


the dam.  It has an ogee crest with a length is 500 feet at elevation 5500 feet msl.  From 
the crest, the spillway transitions into a rectangular chute with a bottom width 390 feet.  
At maximum pool elevation of 5521.6, the design capacity of the spillway is 188,000 cfs.   


 
The outlet works consists of an intake tower with two gated 11 x 16 feet oval 


conduits with a length of 1,280 feet.  Design discharge capacity of the outlet works is 
8,400 cfs with the pool at top of the flood control pool (elevation 5500 feet msl) and 
5,350 cfs with the pool at elevation at the bottom of the flood control pool (elevation 
5432 feet msl).  


 
Table 1 


 Chatfield Pool Elevations and Capacities 
Original Design (1972 Survey) Current (1998 Survey) 


Pool Elevation 
(ft msl) 


Capacity  
(acre-feet) 


Elevation 
(ft msl) 


Capacity 
(acre-feet) 


Maximum  5521.6 354,900 5521.6 351,400 
Flood Control 5500 235,000 5500 234,200 
Multi-Purpose 5430 23,800 5432  27,400 
Sediment 5426 18,900 5426 19,600 


Note: Multi-Purpose pool raised in 1979 
 
 
Originally, in the feasibility study published in 1965, the planning of the Chatfield 


Dam and Lake Project did not provide for water supply storage and included a multi-
purpose storage pool at elevation 5426 to accommodate 100-year sediment inflow of 
about 20,000 acre-feet.  In 1967, the State of Colorado requested permission to store 
water up to elevation 5,430 feet msl.  The request was granted and the State of 
Colorado agreed to furnish necessary water to fill the minimum pool and to replace 
annual evaporation losses. 


 
In 1979, as part of litigation settlement between the Denver Water Board and 


Department of the Interior, regarding the permits for construction of the Strontia Springs 
Dam and Foothills Treatment plant (referred to as the Foothills Agreement), The Denver 
Water Board was granted 10,785 acre-feet of storage in Chatfield Reservoir.   This 
amount of storage (between elevations 5423 and 5432) was provided to allow Denver to 
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recover a portion of instream flows released from Strontia Springs Dam for stream and 
fishery habitat purposes which were mandated as part of the Foothills Agreement.   


 
In March 1979, following the Foothills Agreement, the Corps of Engineers 


entered into a new contract with the State of Colorado, that raised the Multi-purpose 
pool to elevation 5432 feet msl.  It also specified that the State of Colorado would 
provide the water to fill the pool to elevation 5432 and thereafter maintain the pool 
elevation between elevation 5423 and 5432 feet msl except during extreme periods of 
protracted drought when the pool would be allowed to fall below elevation 5423 feet 
msl.  The existing storage zones at Chatfield Reservoir are illustrated on Figure 1. 


 
 


 


Existing Water Supply 5432 


5500 Spillway Crest 


Max Pool 5521.6 


Dam Crest    5527  


27 KAF 


Existing Flood 
Control Storage 


207 KAF 


Not to Scale 


Chatfield Dam Existing Storage Zones 


Figure 1 Chatfield Dam Existing Storage Zones 
 
 


Because of growing demands for municipal water supplies in the Denver Metro 
area, in 1997, the Colorado Water Conservation Board requested the Corps undertake 
a study of Chatfield Reservoir to reallocate a portion of the flood control storage for 
municipal water supply.  After several scoping meetings with State and Local officials, 
the Tri-Lakes feasibility study was initiated in 1998 to evaluate the impacts of 
reallocating up to 20,600 acre-feet of flood control storage for water supply purposes.  
Reallocating 20,600 acre-feet of flood control storage to water supply would raise the 
existing multi-purpose pool at Chatfield by 12 feet, from elevation 5432 feet msl to 5444 
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feet msl and decrease total flood control storage by about 10 percent.  Reallocating 
20,600 acre-feet of storage to water supply would result in the storage allocation zones 
as shown on Figure 2. 


 
 


 


Existing Water Supply 


Proposed Water Supply 


5432 


5444 


5500 Spillway Crest 


Max Pool 5521.6 


Dam Crest    5527  


27 KAF 


Flood Control 
Storage 
186 KAF 


Not to Scale 


21 KAF 


Chatfield Dam Proposed Storage Zones 


Figure 2 Chatfield Dam Proposed Storage Zones 
 
 As part of the Tri-Lakes Reallocation Study, the impacts of raising the multiple 
purpose pool on Dam Safety was evaluated.  Corps of Engineers regulations require 
Chatfield Dam to safely pass the Inflow Design Flood (IDF) as specified in ER 1110-8-2 
(FR) “Inflow Design Floods for Dams and Reservoirs” dated 1 March 1991.  According 
to ER 1110-8-2, the IDF for Chatfield Dam is based on Probable Maximum Precipitation 
(PMP) occurring over the upstream watershed.   The PMP for Chatfield Dam is based 
on a site specific study completed by the National Weather Service and published in 
1969 as HMR44.  Application of the PMP results in a Probable Maximum Flood (PMF) 
for Chatfield with a peak discharge of 548,000 cfs and a volume of 317,000 acre-feet.   
ER 1110-8-2 (FR), paragraph 8f also requires that an antecedent flood be assumed to 
occur 5 days prior to the PMF.  Paragraph 8f of ER 1110-8-2 (FR) is as follows:   
 


“An antecedent flood will be assumed to occur prior to the IDF and will be developed 
using sound hydrologic engineering principles. Reallocations of flood control storage to some 
other use in the future that may result in higher pool levels at the beginning of the IDF should be 
considered. Experience has demonstrated that an unusual sequence of floods can result in 
filling all or a major portion of the flood control storage in a reservoir immediately before the 
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beginning of the IDF. In view of the uncertainties involved in estimating reservoir levels that 
might reasonably be expected to prevail at the beginning of the IDF, the minimum starting 
elevation for routing the IDF will be assumed as the full flood control pool level or the elevation 
prevailing five days after the last significant rainfall of a storm that produces one-half the IDF, 
whichever is most appropriate. If the IDF estimate is associated with a particular season, the 
determination of initial pool level will consider flood conditions during comparable times of the 
year. A comparison of surcharge elevations computed under alternative starting elevation 
assumptions is required to the sensitivity of the maximum pool to the starting elevation.” 


 
In the absence of better data, the antecedent flood is assumed to result from a 


storm that produces 50 percent of the PMF hydrograph.   When applying the criteria in 
ER 1110-8-2 to Chatfield the Antecedent Pool elevation resulting from routing 50 
percent of the PMF hydrograph is 5476 feet msl.  This assumes maximum releases of 
5,000 cfs during the five day draw down period.   The starting pool for routing the 
Antecedent flood is the bottom of flood control pool or top of multi-purpose pool, 
elevation 5432 feet msl.  If the multi-purpose pool is raised to elevation 5444 feet msl, 
the resulting antecedent pool increases to elevation 5481.7 feet msl as shown on Figure 
3.   


 
For the IDF routing, the antecedent pool is used as the starting pool elevation for 


routing the PMF hydrograph.  Based on this analysis the maximum pool elevation 
reached during the IDF routing would increase by 2 feet, from elevation 5521.6 feet msl 
to 5523.6 feet msl.  Since Chatfield Dam requires 5 feet of freeboard above the 
Maximum Pool elevation, the freeboard requirement would no longer be met if the multi-
purpose pool is raised to elevation 5444 feet msl for water supply purposes as there 
would only be 3.4 feet of freeboard based on the criteria in ER 1110-8-2.  Results of this 
analysis are illustrated on Figure 3. 


 
A preliminary evaluation of alternatives to mitigate the loss of freeboard included 


increasing spillway capacity and raising the dam.   Results of these analyses indicated 
that the spillway would have to be widened by 100 feet to increase capacity and provide 
5 feet of freeboard.  The cost to widen the spillway by 100 feet is estimated to be about 
$18 million.   Another alternative was evaluated to raise the dam crest by constructing a 
3-feet high parapet wall along the existing dam crest to increase the freeboard.  The 
cost to construct the parapet wall was estimated to exceed $2 million.  Because of the 
high cost required for structural modifications to mitigate 2 feet of freeboard, it was 
decided to do a detailed study of antecedent flood conditions to determine if the 
assumption of using 50 percent of the PMF was appropriate.   


 
In order to evaluate the antecedent flood criteria, analyses were made of historic 


precipitation records along the Front Range and historic streamflows above Chatfield.  
These studies are described in the following sections. 
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New Water Supply 
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Chatfield Dam Maximum Pool Impact 


Existing Antecedent Pool 
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New Antecedent Pool 5481.7 


5523.6 New Max Pool 


Figure 3 Chatfield Dam Maximum Pool Impact 
 


 
PRECIPITATION 
 
 Historical precipitation data from 114 National Weather Service (NWS) gages 
located along the Front Range were used to evaluate antecedent precipitation.  
Locations of the precipitation gages used are shown on Figure 4.  An analysis was 
made to evaluate amount of precipitation occurring 5 and 10 consecutive days prior to 
all precipitation events exceeding 1 inch in 24 hours for all NWS stations.   Next, the 
ratios of total antecedent precipitation to main event precipitation were computed.  
Graphs were prepared to plot the ratios against the main event values.   In addition to 
the data recorded at NWS stations, precipitation records from 18 extreme storms that 
have occurred along the Front Range listed in Table 2 were obtained from the Colorado 
Extreme Storms database and were added to graphs.  Antecedent precipitation for the 
extreme storms was based on NWS gages in proximity to the center of storm as listed 
in Table 2.   Results of this analysis indicated that the 10 day antecedent ratios were 
slightly larger than the 5 day values.  Therefore, the results of the 10-day antecedent 
values were adopted for use in this study.  As shown on figure 5, there is a definite 
trend for ratios to decrease as the precipitation amounts increase.  An envelope curve 
was used to define the upper limit of antecedent ratios for each main event precipitation 
amount.  Based on the envelope curve, the maximum 10-day antecedent precipitation 
ratio for a 24 hour PMP event of 17 inches would be 0.3 or 30 percent.  The 24-hour 
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PMP value of 17 inches was the largest amount that would occur over the watershed 
upstream from Chatfield based on the pattern ‘B’ PMP storm developed in HMR44.   
 


 
Figure 4 Location Map of NWS Precipitation Gages 
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Table 2  
Historic Storms from Colorado Extreme Storms Database 


Antecedent 5 Day Antecedent 10 Day 
Date Storm Location 


Antecedent 
Precipitation 


Gage 


Precip 
(in) (in) Ratio (in) Ratio 


May 20, 1908 Boulder CO Boulder 8 0 0.000 0.12 0.015 


Jun 31, 1921 Penrose (Pueblo) CO Pueblo 15 1.94 0.129 1.94 0.129 


Sep 27, 1923 Savageton WY Gillette 17 0.92 0.054 1.28 0.075 


May 30, 1935 Cherry Creek CO Denver 24 1.27 0.053 1.66 0.069 


May 30, 1935 Hale CO Cope 24 0.55 0.023 1.04 0.043 


Sep 1, 1938 Masonvile CO Estes Park 10 1.04 0.104 2.02 0.202 


May 18, 1955 Rye CO Rye 13 0 0.000 1.12 0.086 


Jun 6, 1964 Gibson Dam MT Gibson Dam 16 0 0.000 3.29 0.206 


Jun 16, 1965 Plum Creek CO Parker 9 E 14 0.68 0.049 0.68 0.049 


Jun 17, 1965 Falcon CO Colorado Springs 16 3.15 0.197 4.89 0.306 


Jun 17, 1965 Holly CO Holly 15.2 1.05 0.069 1.44 0.095 


May 4, 1969 Big Elk Meadow CO Boulder 16 0.07 0.004 0.07 0.004 


Jun 9, 1972 Rapid City SD Rapid City 12 0.16 0.013 0.34 0.029 


Jul 31, 1976 Big Thompson CO Estes Park 14.5 0.95 0.066 2.00 0.138 


Jul 3, 1981 Frijole Creek CO Trinidad FAA AP 14 0.25 0.018 1.52 0.109 


Aug 1, 1985 Cheyenne WY Cheyenne Wsfo 8 0 0.000 0.02 0.003 


Jul 27, 1997 Ft. Collins CO Fort Collins 4 E 14.5 0.09 0.006 0.12 0.008 


Jul 28, 1997 Pawnee Creek CO Sterling 15.1 0 0.000 0.14 0.009 
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Figure 5 Antecedent Precipitation Ratios 


 
COMPARISON WITH OTHER STUDIES 
 


Based on the analysis of historical precipitation, it appears that the ratio to be 
used for the antecedent flood at Chatfield should be much less than 50 percent with the 
maximum value of about 30 percent of the PMP preceding the PMF event.  This value 
compares favorably to previous studies by the National Weather Service.  A regional 
study of Kansas, Oklahoma and Eastern Colorado was prepared by the NWS in 1995 
and published in HYDRO-45.  That study recommended a value of 10 to 20 percent be 
used for precipitation antecedent to PMP events in that region.   In 1996, the NWS 
completed a study for the Cherry Creek project and recommended a value of 32 percent 
be used for precipitation antecedent to the PMF.    A comparison of these studies is 
presented in Table 3. 


 
Table 3 


Comparison of Results of Antecedent Studies 


Study Year Antecedent Precip 
(% of PMP) 


Historic Envelope 2005 30 
NWS (Cherry Creek) 1997 32 


NWS (Chatfield) 1997 36 
NWS (Hydro 45) 1995 10 - 20 
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SNOWMELT 
 


Since Chatfield antecedent pools could also be high due to snowmelt runoff and 
combinations of snowmelt and precipitation runoff, another analysis was made to look at 
historical streamflow records.   Volume probability curves were derived for historical 
Chatfield inflows for the 60 year period 1942-2002.  Chatfield inflows were based on 
flows recorded at the USGS streamgage at Littleton for the period prior to closure of 
Chatfield Dam.  Annual maximum values for the 1-Day through 90-Day events were 
plotted on logarithmic-normal probability grids using the Weibull plotting position 
formula.  Eye-fit curves were drawn through the plotted points to estimate the 
preliminary flow frequency relationships for all durations.  Log Pearson type III 
distribution statistics including the mean logarithm, standard deviation, and skew 
coefficient were computed from the eye-fit curves.  These statistics were smoothed by 
plotting the mean versus standard deviation and mean versus skew for all durations 
according to the guidance in EM 1110-2-1415.  Final flow frequency relationships were 
computed from the smoothed statistics and are shown on Figure 6 along with the 
annual maximum events for durations of 1 through 90 days. 
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Figure 6 Chatfield Inflow Volume Probability Relationships 
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From the volume probability relationships, volume duration curves were 
developed for the 2-year through 500-year events.  Results of this analysis are shown in 
table 4.   


 
Table 4 


Chatfield Volume Duration Frequency Relationships 
Discharge in CFS for Given Duration in Days Exceedence 


Probability 
Return 
Period 
(years) 1 3 7 15 30 


0.5 2 938 764 671 557 472 
0.2 5 2880 2504 2063 1841 1536 
0.1 10 4587 4034 3240 2877 2388 
0.05 20 6362 5593 4415 3842 3177 
0.02 50 8684 7567 5878 4937 4070 
0.01 100 10361 8939 6883 5617 4624 


0.002 500 13845 11627 8828 6763 5554 
 
 
Next, a range of Chatfield releases were subtracted from the volume duration 


relationships to determine the flood control storage required for the 50-, 100-, and 500-
year events.  For the maximum required storage to control each event, it was assumed 
that there would be no release for 5 days followed by gradually increasing the releases 
by 500 cfs per day until the release reached a maximum of 5,000 cfs.  This is consistent 
with the operating criteria used in developing the Reservoir Design Flood for Chatfield.  
To determine the minimum storage required for each event, it was assumed that a 
constant release of 5,000 cfs would occur.  Results of this analysis are shown in Table 
5.   


 
Table 5 


Chatfield Flood Storage Required 
 


Flood Storage Required to Control 
Specified Event (Acre-Feet) Exceedence 


Probability 
Return Period 


(years) Release 0 – 5,000 Release 5,000 cfs 
0.02 50 92,330 15,273 
0.01 100 112,584 26,138 


0.002 500 146,662 53,143 
  
 
 
 As shown in Table 5, the amount of storage required to control the specific flood 


events varies substantially depending on the release criteria utilized.  These two release 
conditions analyzed provide the upper and lower bounds of actual storage amounts 
needed to control each flood event as the actual value would likely fall in between these 
two conditions.   In order to determine the maximum pool level resulting from these 
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flood events, the amount of storage in the multipurpose pool was added to the required 
storage for each event and converted to elevation using the elevation capacity curve for 
Chatfield.  For existing conditions, the amount of storage added to flood storage was 
27,400 acre-feet while for the new Water Supply conditions a total of 48,000 acre-feet 
was added to reflect the additional 20,600 acre-feet of storage reallocation.  The 
resulting peak elevations were plotted graphically to obtain the peak pool probability 
relationship for Chatfield as shown on Figure 7.  Also shown on Figure 7 for comparison 
purposes are the 3 highest pool elevations recorded at Chatfield during the period of 
operation 1974-2005 and the six highest pool elevations simulated with the HEC5 
model of the Tri-Lakes system over the study period of record 1942-2002. 
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Figure 7 Chatfield Reservoir Pool Probability 


 
Results of the pool probability analysis, as shown in Table 6, indicate that the 


annual frequency of Chatfield pool levels exceeding the antecedent pool elevation of 
5476 feet msl are quite remote, especially if the maximum flood control release of 5,000 
cfs can be maintained.  Under the most conservation operating criteria the frequency of 
Chatfield pool levels exceeding the antecedent flood pool would increase from once in 
100 years to once in 50 years due to raising the multipurpose pool by 12 feet.  This 
assumes that the water supply pool would remain full each year and not fluctuate, which 
is also a conservative assumption.  In either case, it would be quite rare for the Chatfield 
pool to exceed the antecedent flood pool prior to the IDF occurring.  Additionally, the 
effects of raising the water supply pool by 12 feet could be offset by changing the 
criteria for the shut down period from 5 days to 3 days.   
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Table 6 


Frequency of Exceeding Antecedent Pool Elevation 5476 


Condition Release 
Annual 


Exceedence 
Probability 


Return Period 
(years) 


Existing 0 – 5,000 cfs 0.01 100 


With Reallocated 
Storage 21 KAF 0 – 5,000 cfs 0.02 50 


Existing 5,000 cfs .0005 2,000 


With Reallocated 
Storage 21 KAF 5,000 cfs .001 1,000 


 
 


CONCLUSIONS AND RECOMMENDATIONS 
 
 Based on the analysis of historical precipitation, it appears that the ratio to be 
used for the antecedent flood at Chatfield should be much less than 50 percent with the 
maximum value of 30 percent of the PMP preceding the PMF event.  This value 
compares favorably to previous studies by the National Weather Service in the vicinity 
of Chatfield which recommend using values in the range from 10 - 36 percent.   
 


In order to provide some conservatism and account for the fact that the historical 
record may not include all possible extreme sequences of antecedent events, it is 
recommended that a value of 40 percent of the PMF be used to define the antecedent 
flood for Chatfield Dam and Lake.  Using 40 percent of the PMF for the antecedent flood 
with the multi-purpose pool raised 12 feet for water supply would result in a starting pool 
for the IDF routing of elevation 5476 feet msl and a maximum pool elevation during the 
IDF routing of 5521.6 feet msl.  This would provide adequate freeboard without any 
structural modifications.   


 
To offset the impacts of increasing the frequency in which Chatfield pool levels 


would exceed the antecedent flood pool elevation of 5476 feet msl, it is recommended 
that if 20,600 acre-feet of flood storage is reallocated to water supply, the operation 
criteria be changed to shut down no more than 3 days following a significant rain storm 
event instead of the current 5 days.  The effects of this change in operation should be 
tested on historical flood events using the HEC5 Tri-Lakes system model that is 
currently being used for impact analysis as part of the Tri-Lakes Reallocation Study.   
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APPENDIX 
 
 


Independent Technical Review  
Comments and Responses 
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(Note: The ITR comments and responses included here are reproduced 
from an electronic copy of the letter from the USBR to the COE sent in an 
email from Bob Swain to Doug Clemetson on 11/21/2005.   COE 
Responses to the review comments are annotated in this copy using an 
Arial Font) 
 
 
 
Douglas J. Clemetson 
Chief, Hydrology Section 
U.S. Army Corps of Engineers 
106 S. 15th Street 
Omaha, NE  68102 
 
Subject:  Review of “Chatfield Dam and Lake, Denver, Colorado, Antecedent Flood Study, Draft 
Report, Tri-Lakes Reallocation Feasibility Study, September, 2005” prepared by the US Army 
Corps of Engineers (COE), Omaha District 
 
 
Reclamation has reviewed the subject report in order to fulfill the requirements set forth in the 
Military Interdepartmental Purchase Request No. W59XQGS2987856, dated October 28, 2005.  
The purpose of the review is comment on the approaches used to determine the magnitude of the 
antecedent storm precipitation that would occur ahead of the Probable Maximum Precipitation 
(PMP) for the watershed located above Chatfield Dam, Colorado.  The COE draft report 
indicates that the goal is not necessarily to derive an absolute value of the antecedent storm event 
but to provide enough evidence that the relationship between the of the antecedent precipitation 
event to the PMP would form a ratio of < 40 percent.   
  
The report was reviewed by Lou Schreiner, Flood Hydrology Group Manager, and Bob Swain, 
Flood Hydrology Technical Specialist.  The review will discuss three possible approaches to 
solving the problem, and then provide minor specific comments to portions of the draft report. 
 
Background 
 
The National Weather Service (NWS) has made site-specific antecedent storm calculations for 
several locations across the United States over the last 40-50 years.  A summary of the 
techniques applied to these areas is found in Hydrometeorological Report No. 56 (HMR56).  
However, during the last several years, a number of individuals have criticized parts of the 
general approach taken by the NWS.  This review will concentrate on presenting three 
methodologies that could be developed by the COE in hope that all three would lead to the 
conclusion that the ratio of the magnitude of the antecedent precipitation to the PMP would be < 
40 percent. For this review, the three approaches are labeled: (1) National Weather Service 
Approach, (2) Precipitation Frequency Approach, and (3) Independent Antecedent Storm 
Approach. 
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Approaches 
 
(1) National Weather Service Approach: 
The approach initiated by the COE using historical precipitation data with tentative results 
shown in table 2 and displayed on figure 5 of the draft report basically follows the initial 
standard methodology used in all reports that are developed by the NWS in the determination of 
the magnitude of the antecedent precipitation in relation to the PMP. However, there are several 
questions that need to be addressed to ensure the completeness/accuracy of the final results. 
These are: 
 
a.  The 114 precipitation stations used in the basic analysis do not include gage data from many 
of the precipitation stations found along the Colorado Rockies located immediately east of the 
Continental Divide at elevations greater than Chatfield Dam.  Some of these gages are located in 
the Chatfield Dam watershed.  These stations should not only be analyzed in combination with 
your described data set but should be analyzed separately from those stations located on the 
plains (figure 4) to see if there is any significant difference in the antecedent to main storm 
precipitation ratio due to orographic/elevation effects. 
 
RESPONSE: There are eleven additional NWS precipitation stations located in the 
watershed upstream from Chatfield Dam.   Records from those stations were not 
included in the original analysis since they are located in the mountainous region.  PMP 
amounts are greater in the foothills and plains areas of Colorado so the original analysis 
focused on precipitation stations in those areas.  An analysis was made of the 10-day 
precipitation antecedent to the maximum 24-hour values recorded at the eleven stations 
located in the mountainous region above Chatfield.  Results of this analysis indicate that 
the antecedent ratios would all plot well below the envelope curve shown on Figure 5.  It 
should also be noted that the maximum 24-hour value recorded at the mountain 
precipitation stations was 2.85 inches at the Bailey station on May 7, 1969.  Therefore, 
even if the ratios for these stations exceeded those from the plains stations, the 
envelope curve would not be impacted for large precipitation events in the magnitude of 
PMP. 
 
b.  The relationship described on figure 5 is basically derived using point precipitation data.  The 
drainage area above Chatfield Dam is 3018 square miles.  Studies that involve drainage sizes 
larger than 100 square miles should evaluate the effect of large area storms.  This is 
accomplished by studying clusters of precipitation stations, both antecedent and during the main 
precipitation event for storm area sizes similar to that of the drainage area size of interest.  Major 
storms of record, as found in “Storm Rainfall of the United States,” are useful to describe 
average precipitation depths for area sizes of interest in the main storm event. Typically, there is 
not an observed change in the ratio of the antecedent storm magnitude to the main storm for 
small area sizes (< 100 sq. mi.) but as storm area size increases the ratio usually increases 
somewhat. 
  
RESPONSE:   Concur that a cluster analysis would likely result in the main event values 
being smaller than those from a single station value since more than 1 station values 
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would be averaged.  Consequently, this type of analysis would likely result in higher 
ratios since the main event values would be smaller.  It would however depend on if and 
how much the antecedent values decreased.   Evaluation of the Depth-Area-Duration 
relationships for the four Colorado storms in “Storm Rainfall of the United States” 
indicates that the ratio of storm total precipitation to maximum 24-hour precipitation 
increased in 2 of the events as the storm area increased from 100 to 1000 square miles 
and decreased in 3 of the events as the storm area increased from 1000 to 3000 square 
miles.  Based on these storms, it is inconclusive that a larger ratio should be used for 
drainage areas greater than 100 square miles.  It should also be noted that the 
maximum increase in ratios for these storms is 6 percent based on the 1938 storm. 
 


Storm Area (sq.mi.) 24-Hr Precip (in) Total Precip (in) Ratio 
May 29-31, 1894 100 5.2 7.5 1.44 


 1000 4.6 6.5 1.41 
 3000 4.2 5.9 1.40 
     


May 1-3, 1904 100 3.9 6.1 1.56 
 1000 3.4 5.0 1.47 
 3000 2.9 4.3 1.48 
     


Apr 14-16, 1921 100 6.9 7.2 1.04 
 1000 4.8 5.2 1.08 
 3000 4.1 4.3 1.05 
     


Aug30-Sep4, 1938 100 5.2 9.4 1.81 
 1000 3.1 5.8 1.87 
 3000 2.5 4.6 1.84 


.   
 
c.  The draft study presently derives ratios of 5-day or 10-day antecedent precipitation to a 1-day 
main storm or PMP type event.  The magnitude of the PMP is based on that calculated by use of 
Hydrometeorological Report No. 44 (HMR44) – pattern “B.”  Since the study references PMP 
values from HMR 44 being used for guidance to set the magnitude of the main storm event, it 
appears reasonable to use the entire 4-day PMP as determined from that report for setting the 
magnitude of the main event.  If the COE standard is a 5-day dry period between the end of the 
antecedent event and the beginning of the PMP, then one should look at an antecedent event 
magnitude taken over a 9-day period prior to the beginning of the main event (4-day antecedent 
precipitation plus 5-day dry period).  This 9-day antecedent precipitation total would be divided 
by the PMP (4-day total) to form the antecedent to main storm ratio.  Whatever the result using 
this recommendation, the antecedent to main storm ratio should be considered conservative due 
to the inclusion of precipitation occurring over the 5-day dry interval.  This analysis would 
probably produce lower ratios than obtained from the COE draft report because looking at the 5 
and 10 day periods prior to the daily maximum probably contains rainfall from the same storm as 
that of the main event. 
 
RESPONSE: Comment noted, no changes required. 
 
d.  Since the PMP is derived from use of the procedures in HMR 44 (pattern “B” with the storm 
centered in sub-basin 6), it is interesting to note that based on the 24-hour total PMP of 16.6 
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inches for this pattern and storm centering in sub-basin 6, that the 2-day two day adjacent PMP 
totals 5.3 inches (no dry-day period) already provides a ratio of 32 percent.  Additionally, 
making the same type of calculation for the total area size (3018 sq. mi.) of the Chatfield 
drainage, the 2-day adjacent PMP to the 24-hour PMP is 3.3 inches and dividing this amount by 
8.2 inches produces a ratio of 40 percent. This increase in the ratio (32 to 40 percent) is expected 
in evaluating the impact of increasing storm area sizes as addressed in item b. above.   
 
RESPONSE: Comment noted, no changes required. 
 
e.  In table 2 of the draft report, the June17, 1965, Holly, Colorado precipitation is shown as 26 
inches.  We are not aware of a 24-hour precipitation amount of that magnitude occurring at that 
location on that date.  McKee and Doesken (“Colorado Extreme Storm Precipitation Data 
Study”, May1997) reported only 15.17 inches in 48-hours at Holly on that date.                            
 
RESPONSE: Concur with comment. Holly precipitation revised in table 2 and on Figure 
5. 
 
f.  In table 2 of the draft report, the ratio for the June 17, 1965, Falcon, Colorado storm is given 
as 0.306.  This data does not appear to be plotted on figure 5.  Doing so would raise the ratio 
value stated at the bottom of page 7 to near 30 percent and change the “Historic Envelope - 
Antecedent Precipitation” value shown in table 3 to near 30 percent. 
 
RESPONSE: Concur with comment; value plotted on Figure 5 was based on 
antecedent precipitation at the Ayers Ranch gage.  This was later changed to Colorado 
Springs which was slightly higher.  This has been revised and the envelope curve has 
been modified. 
 
g.  In table 3 of the draft report, the “Antecedent Precipitation” ratio from “NWS (Cherry Creek) 
– 1996” is provided as 32 percent of PMP.  Not being aware of that study but of a study done in 
1997 by the NWS, specifically addressing the antecedent storm issue for Chatfield, that provided 
an antecedent ratio of 36 percent.  The 1997 NWS antecedent study also provided ratios for both 
Cherry Creek and Bear Creek drainages in Colorado of 32 percent. 
 
RESPONSE: Concur with comment, date of report revised and Chatfield ratio added to 
table 3. 
 
(2) Precipitation Frequency Approach:   
Technical Paper No. 49 (TP49) “Two- to 10- Day Precipitation for Return Periods of 2 to 100 
Years in the Contiguous United States” provides the opportunity to quickly examine 
precipitation ratios formed between durations of intense precipitation (main event) and 
remaining precipitation (antecedent) derived from a precipitation frequency analysis.  In this 
case, one can quickly find the average 4-day, 100-year precipitation and a similar value for a 10-
day, 100-year amount for the Chatfield drainage.  For example, in the Chatfield drainage (eye-
ball estimate) the 4-day, 100-year precipitation equals 4.9 inches, whereas the 10-day, 100-year 
precipitation equals 5.9 inches.  The difference between these values is 1.0 inch, resulting in a 
ratio of 0.20 (1.0/4.9).  Using a 2-day, 100-year value (4.5 inches) with the10-day, 100year value 
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(5.9 inches) yields a ratio of 0.31 (1.4/4.5).  Various other ratios can be formed through 
interpolation/extrapolation to test extremes using this information.  Justifications/reasoning 
would have to be employed to evaluate results.  Ideally, one would like to have such 
precipitation frequency analysis carried out to additional days and longer return periods similar 
to what is available for the Southwestern States and the Ohio River Region (NOAA Atlas 14).  
One needs to evaluate the limitations of forming ratios in this manner.  Is the evaluation of 100-
year precipitation applicable to events at the level of PMP?  It is unlikely that the many main 
events (2- or 4-days) are part of the 10-day event.  Also these ratios are from point precipitation 
(station) analysis and do not include storm area analysis [guidance on adjustments for spatial 
considerations could be applied from results from methodologies (1) and (3) noted in this 
review].  The reasonableness of the selected durations of main and antecedent storm lengths 
needs to be evaluated.  The purpose of the draft study is not necessarily to derive an absolute 
value of the antecedent storm event but to provide enough evidence that the relationship between 
the antecedent precipitation event and the PMP would form a ratio of < 40 percent.  If reasonable 
combinations cannot exceed a ratio greater than 40 percent, then the COE goal criteria have been 
satisfied. 
 
RESPONSE:  As suggested in this comment, an additional analysis was performed 
using 24-hour precipitation frequency obtained from NOAA Atlas 2 – Volume III 
Colorado and 10-day precipitation from Technical Paper No. 49.  The largest point 
precipitation values in the vicinity of Chatfield Dam were used in this analysis.   
Precipitation values for 500-year frequency events were extrapolated using a normal-
probability distribution.  Ratios were computed by subtracting the 24-hour precipitation 
from the 10-Day precipitation and then dividing by the 24-hour precipitation.  This 
represents a statistically based analysis with the 24-hour value as the main event and 
the difference between the 10-Day and 24-hour value as the antecedent precipitation.  
Results of this analysis indicated that the Ratio is always less than 40 percent 
throughout the entire range of frequencies as shown in the following table: 
 
Frequency (years) 24-hr Precip (in) 10-Day Precip (in) Ratio 


2 2.0 2.7 .35 
5 2.9 3.8 .31 


10 3.3 4.4 .33 
25 3.9 5.1 .31 
50 4.2 5.5 .31 
100 4.5 5.9 .31 
500 5.4 6.9 .28 


 
 
(3) Independent Antecedent Storm Approach:   
In this approach (communication – M. Schaefer), the antecedent to main storm data sets are 
examined from a cause and effect relationship.  The various data sets established using the NWS 
methodology in item (1) above should be examined statistically to determine the correlation 
between the antecedent and main storm precipitation amounts.  If a minimal correlation exists 
between the antecedent and main storms, then the antecedent storm and main storm are 
independent events.  In this case, if “x” represents the precipitation in the main storm event and 
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“y” represents precipitation for the antecedent portion of the total analyzed event, then a simple 
plot of y vs. x or a statistical correlation can be established to both visualize and/or compute the 
relationship.  If the data is viewed as being independent, then plotting the data as (y/x vs. x), as 
the COE has indicated in figure 5 of the draft report, could lead to spurious conclusions as to the 
relationship of antecedent to main event precipitation.  
 
If independence of the antecedent to main event precipitation is verified, antecedent precipitation 
values should be examined separately.  The mean value of the antecedent precipitation data set 
would represent antecedent conditions typical of large storms which could center over the 
Chatfield watershed.  In keeping with the concept of developing a storm sequence that is 
reasonably possible for developing the Probable Maximum Flood, one could select an antecedent 
precipitation magnitude from the upper end of the antecedent data set (i.e. 90th percentile) to be 
representative of the magnitude of the antecedent precipitation to be placed ahead of the PMP 
event.  A ratio of this antecedent precipitation to PMP can than be calculated and evaluated.  If 
the ratio is less than 40 percent, the COE draft study requirements have been verified. 
 
RESPONSE: Statistical analysis of all the precipitation data indicates that there is 
essentially no correlation between 10-day antecedent precipitation and main event 24-
hour precipitation with coefficient of determination (R-squared) values ranging from 
0.0024 - .0031 depending on the distribution used to fit the data.  Therefore, the events 
can be considered to be independent.  The mean value of the 10-day antecedent 
precipitation values of 0.83 inches, while the 90th percentile value is 2.06 inches and the 
99th percentile is 4.50 inches.  Therefore, even if the 99th percentile value is used for the 
antecedent precipitation, the ratio of antecedent precipitation to PMP would be 26 
percent.  If a simple linear regression curve is used, as shown in the following figure, the 
antecedent precipitation would be 1.75 inches and the ratio would be 10 percent.  
Adding 2 standard errors would increase the antecedent precipitation to 3.73 inches or 
a ratio of 22 percent.   Developing an envelope curve to define the upper limit would 
result in an antecedent precipitation of 5 inches and a ratio of 29 percent. 
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Specific Minor Comments 
 


1. Page 2, last full paragraph, second sentence.  Capitalize the “P” in “Chatfield project.” 
 


RESPONSE: Concur. Change made. 
 


2. Page 6, second paragraph.  Information is presented about the Antecedent Pool elevation 
that results from routing the antecedent flood through the reservoir.  Based on the criteria 
in ER 1110-8-2, this elevation occurs “five days after the last significant rainfall of a 
storm that produces one-half the IDF.”  Two reservoir operating rules are presented later 
in the report.  Indicate which operating rule was used to determine the Antecedent Pool 
elevations presented in this paragraph.  It appears that the elevation was determined using 
the rule that assumes no releases for five days after the rainfall event. 


 
RESPONSE: The Antecedent Pool Elevations were determined by adding one-
half of the PMF volume to the Multi-purpose Pool volume and subtracting 
maximum releases of 5,000 cfs  during the five day draw down period.    
Clarification was added to the referenced paragraph. 
 


3. Page 7, second sentence.  The phrase “precipitations gages” should read “precipitation 
gages.” 


 
RESPONSE: Concur, Change made. 
 


4. Page 13, first paragraph, seventh line.  The phrase “…reflect the additional 21,600 acre-
feet of storage…” should read “…reflect the additional 20,600 acre-feet of storage….”  


 
RESPONSE: Concur. Change made. 
 


5. Page 13, first paragraph and Figure 7.  The text indicates that the six highest pool 
elevations simulated with the HEC5 model of the Tri-Lakes system are shown on Figure 
7.  What operating rules were used to determine the highest pool elevations?  It is not 
stated in the text, but I assume that the pool elevations were determined by using zero 
releases for five days, followed by increases of 500 cfs a day up to a maximum of 5000 
cfs. 


 
RESPONSE:  The HEC5 model study utilized operating criteria from the Water 
Control Manual which included a target flow at Denver of 5,000 cfs and a 
maximum increase in release of 500 cfs per day.  It also included balancing 
storage at Bear Creek and Cherry Creek reservoirs. Therefore, the operating 
criteria in the HEC5 model would generally follow the zero to 5,000 cfs release 
schedule used for developing the pool probability relationships.  These values 
were used for comparison to validate the pool probability relationship based on 
simulation of historical flows.   
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6. Page 13, last paragraph, last full sentence.  Place a comma after the word “fluctuate.” 


 
RESPONSE: Concur, Change made. 
 


7. Page 14, last paragraph, first sentence.  The word “increase” should be replaced with 
“increasing.” 


 
RESPONSE: Concur. Change made. 


 
Conclusions 
 
It is recommended that all three methodologies indicated above be pursued to varying degrees 
and results and compared to the requirements set forth by the COE in their draft report.  If none 
of the methodologies (reasonably evaluated) reveal an antecedent to PMP ratio > 40 percent, 
than there is very good evidence that a refinement to the standard COE antecedent flood policy 
could be established for the case of Chatfield Dam.   
 
As a point of comparison between Reclamation and COE approaches, in the absence of an 
antecedent flood study, Reclamation has adopted criteria for developing an antecedent flood by 
either converting 100-year precipitation to a flood hydrograph or using a balanced 100-year 
flood hydrograph using statistical analysis of streamflow data.  When 100-year precipitation data 
are used, three dry days are used between the end of antecedent rainfall and the beginning of the 
probable maximum storm.  When the balanced 100-year flood hydrograph is used, a time 
interval of three days is used between the peak of the antecedent flood hydrograph and the 
beginning of the probable maximum storm. 
 
Thank you for the opportunity to review this report.  It was written in a very clear and concise 
manner which made the review go very smoothly.  A list of references is attached to this letter. If 
you have any questions about the review, please contact either Lou Schreiner (303-445-2546 
email: lschrein@do.usbr.gov) or Bob Swain (303-445-2547 email: rswain@do.usbr.gov).  
 
 
Sincerely, 
 
 
Robert E. Swain, P.E     Louis C. Schreiner 
Flood Hydrology Technical Specialist  Flood Hydrology Group Manager 
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Chatfield Dam and Lake 
Denver, Colorado 


Antecedent Flood Study, December 2005 
Supplement, May 2011 


 
BACKROUND: 
The December 2005 Chatfield Antecedent Flood Study indicated the dam would not have adequate 
freeboard when an antecedent flood of 50% of the Probable Maximum Flood (PMF) was used and the 
full PMF was routed through the reservoir 5 days following the antecedent flood.  The study assumed an 
initial pool elevation of 5444 ft, msl and that a joint-use zone, including water supply, from 5432 – 5444 
ft, msl had been approved and reallocated.  USACE Head Quarters approved an antecedent flood of 40% 
of the PMF to safely pass the full PMF following the antecedent flood assuming an initial pool of 5444 ft, 
msl. 
 
ANALYSIS: 
In February of 2011, the antecedent flood study was analyzed in response to questions concerning the 
Draft Chatfield Water Control Plan for the Chatfield Reallocation Study.  It was determined, by the 
following procedure, that the antecedent flood used in this study was actually 43.5% of the PMF and not 
the approved 40% of the PMF. 
 


Chatfield Antecedent Flood Study, December 2005: 
• Initial pool of 5444 ft, msl 
• Antecedent pool after 5-day draw down of 5481.7 ft, msl (156,583 AF), see Figure 1 
• Initial pool of 5432 ft, msl 
• Antecedent pool after 5-day draw down of 5476.0 ft, msl (135,909 AF), see Figure 1 
• Storage difference with different initial pools 20,674 AF 
• 50% PMF storage is 158,000 AF 
• Storage difference between 158,000 AF and 20,600 AF is 137,900 AF 
• PMF storage is 317,000 AF 
• Percent of PMF used in study is 137,900 AF divided by 317,000 AF, which is 43.5% 


 
Chatfield Antecedent Flood of 40% of the PMF: 


The HEC-1 model was used to route the 40% PMF antecedent flood (approved by HQ) to obtain 
a new antecedent pool and was then used to route the PMF with the new antecedent pool. 
• Initial pool of 5444 ft, msl 
• Antecedent pool (40% PMF) after 5-day draw down of 5472.9 ft, msl, see Figure 1 
• PMF routed after antecedent flood with a peak elevation of 5520.9 ft, msl, see Figure 2 


 
A comparison between the antecedent flood routings can be seen in Figure 1.  The antecedent flood 
routings included are (1) the initial pool of 5432 ft, msl with an antecedent flood of 50% PMF, (2) the 
initial pool of 5444 ft, msl with an antecedent flood of 50% of the PMF, and (3) the initial pool of 5444 ft, 
msl with an antecedent flood of 40% of the PMF.  A comparison between the PMF routings can be seen 
in Figure 2.  The PMF Routings included assume the same parameters as those in the antecedent flood 
routings.  Figure 3 illustrates the results of the February 2011 routing.  Assuming an initial pool of 5444 
ft, msl and an antecedent pool of 5472.9 ft, msl the HEC-1 model produced a maximum pool during the 
PMF routing of 5520.9 ft, msl. 
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Figure 1: Antecedent Flood Routing 


 
Figure 2: Probable Maximum Flood (PMF) Routing 
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Figure 3: Spillway Design Flood Routing 
 
CONCLUSION: 
The Antecedent Flood Study recommended the use of 40% of the PMF for the antecedent flood if 12 
feet of storage space is reallocated for water supply.  In the study, this resulted in an antecedent pool of 
5476.0 ft, msl and a max pool of 5521.6 after the full PMF was routed through the reservoir.  It was 
determined in February 2011 that the antecedent flood used in this study was actually 43.5% of the 
PMF.  The antecedent flood of 40% of the PMF was routed through Chatfield Reservoir using the 
Chatfield HEC-1 model.  An antecedent pool of 5472.9 ft, msl and a max pool of 5520.9 ft, msl was 
computed.  Since less volume was used in the antecedent flood, a lower antecedent pool and max pool 
were produced. 
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1. COMPLIANCE WITH ENVIRONMENTAL STATUTES 


The Proposed Action/project has been determined to be in compliance with the following federal 
laws, executive orders, and memorandums. 


American Indian Religious Freedom Act (AIRFA) of 1978 
Public Law 95-341; 42 United States Code (U.S.C.) §§ 1996 and 1996a 
In compliance 
This Act protects “and preserves for American Indians their inherent right of freedom to believe, 
express, and exercise the traditional religions of the American Indian, Eskimo, Aleut, and Native 
Hawaiians, including but not limited to access to sites, use and possession of sacred objects, and the 
freedom to worship through ceremonials and traditional rites.” The proposed project would not 
adversely affect the protections offered by AIRFA. Access to sacred sites by Tribal members would 
not be affected. 


Bald and Golden Eagle Protection Act (BGEPA) of 1940, as amended 
16 U.S.C. §§ 668, 668 note, 668a-668d 
In compliance 
This Act prohibits any form of possession or taking of both bald and golden eagles. The statute 
imposes criminal and civil sanctions as well as an enhanced penalty provision for subsequent 
offenses. Further, the BGEPA provides for the forfeiture of anything used to acquire eagles in 
violation of the statute. The statute excepts from its prohibitions on possession the use of eagles or 
eagle parts for exhibition, scientific, and Indian religious uses. The Corps has, and will continue to, 
coordinate with the U.S. Fish and Wildlife Service (USFWS) and the Colorado Division of Wildlife 
(CDOW) to avoid taking the species during construction activities, and will follow the USFWS and 
State guidelines regarding eagle nests as appropriate. 


Clean Air Act of 1972, as amended 
Public Law Chapter 360; 69 Statute 322; 42 U.S.C. § 7401, et seq. 
In compliance 
The purpose of this Act is to protect public health and welfare by the control of air pollution at its 
source, and to set forth primary and secondary National Ambient Air Quality Standards to establish 
criteria for States to attain, or maintain. Section 118 of the Act requires all federal facilities to comply 
with existing federal, state, and local air pollution control laws and regulations. Land development 
activities release fugitive dust, a pollutant regulated by the Air Pollution Control Division of the 
Colorado Department of Public Health and Environment (CDPHE). Under Colorado air quality 
regulations, land development refers to all land clearing activities, including excavating or grading. 
Land development projects that are greater or equal to 25 continuous acres or 6 months in duration 
typically require the submission of an Air Pollutant Emission Notice (APEN) and an air permit. In 
some cases APENs and air permits are not required due to estimated air emissions below reporting 
thresholds. The APEN form is used to record general project information including the project 
description, location, size, and duration of the land development project. It includes detailed 
information on the Fugitive Dust Control Plan (FDCP), which addresses how dust will be 
minimized at the project site. Temporary land development permits are typically issued for a period 
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of up to five years. Based on the information provided on the APEN, the permit may cover a single 
land development activity or a series of activities (or project phases) over a defined period of time. 


The Corps will work in conjunction with CDPHE to ensure that all construction activities meet 
these requirements. Some temporary emission releases may occur during construction activities; 
however, air quality is not expected to be impacted to any measurable degree.  Air quality is 
evaluated in Section 4.12 of the FR/EIS. 


Clean Water Act of 1977, as amended (Federal Water Pollution Control Act) 
Public Law 845, June 30, 1948; 62 Statute 1155; 33 U.S.C. § 1251, et seq. 
In compliance 
This Act provides for the restoration and maintenance of the physical, chemical, and biological 
integrity of the nation’s waters. Section 404 of the act prohibits the discharge of fill material into 
waters of the United States, including wetlands, except as permitted under separate regulations by 
the Corps and the Environmental Protection Agency (EPA). The Section 404(b)(1) Guidelines (40 
Code of Federal Regulations 230) are the substantive criteria used in evaluating discharges of 
dredged or fill materials in waters of the United States under Section 404 of the Clean Water Act.  
Fundamental to these Guidelines is the precept that dredged or fill materials should not be 
discharged into an aquatic ecosystem unless it can be demonstrated that such discharges would not 
have unacceptable adverse impacts either individually or in combination with known or probable 
impacts of other activities affecting the ecosystem of concern. In addition, according to the federal 
Clean Water Act, anyone who wishes to obtain a federal permit for any activity that may result in a 
discharge to waters of the United States must first obtain a state Section 401 water quality 
certification to ensure the project will comply with state water quality standards. The increase in the 
pool elevation of Chatfield Reservoir will not discharge fill into any jurisdictional waters of the 
United States and; therefore, a 404 permit and a 401 certification are not required for this aspect of 
the Proposed Action.  The Proposed Action would involve relocation of recreation facilities (e.g., 
boat ramps, bike paths), and road and bridge construction, actions incidental to this alternative that 
would result in discharge of dredged or fill material into waters of the United States.  The 
environmental impacts of and alternatives to the recreation facilities-related discharges are described 
in Appendix W. 


Correspondence between the EPA and the Corps related to Clean Water Act compliance is included 
as Attachment 1. 


Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 
1980, as amended 
Public Law 97-98; 42 U.S.C. § 9601, et seq. 
In compliance 
CERCLA, commonly known as Superfund, created a tax on the chemical and petroleum industries 
and provided broad federal authority to respond directly to releases or threatened releases of 
hazardous substances that may endanger public health or the environment. This Act (1) established 
prohibitions and requirements concerning closed and abandoned hazardous waste sites; (2) provided 
for liability of persons responsible for releases of hazardous waste at these sites; and (3) established a 
trust fund to provide for cleanup when no responsible party could be identified. Typically CERCLA 
is triggered by (1) the release or substantial threat of a release of a hazardous substance into the 
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environment; or (2) the release or substantial threat of a release of any pollutant or contaminant into 
the environment which presents an imminent threat to the public health and welfare. To the extent 
such knowledge is available, 40 C.F.R. Part 373 requires notification of CERCLA hazardous 
substances in a land transfer. No spills, reported releases, or underground tanks have been identified 
in the affected area. Pipeline construction activities would be monitored to avoid spills of potentially 
hazardous materials (e.g., fuel, hydraulic fluid). This project will not involve any real estate 
transactions. 


Endangered Species Act of 1973, as amended 
Public Law 93-205; 87 Statute 884; 16 U.S.C. § 1531, et seq. 
In compliance 
This Act protects threatened and endangered species, as listed by USFWS, from unauthorized take, 
and directs federal agencies to ensure that their actions do not jeopardize the continued existence of 
such species. Section 7 (16 U.S.C. § 1536) of the act defines federal agency responsibilities for 
consultation with USFWS and requires preparation of a Biological Assessment after an alternative is 
selected through the public NEPA process.  The Biological Assessment (Appendix V) identifies any 
threatened or endangered species that are likely to be affected by the Proposed Action. The Corps is 
informally consulting with USFWS, a cooperating agency, regarding potential project effects to 
federally listed species. The Corps has determined that habitat loss could result for some threatened 
and endangered plant and wildlife species.  USFWS will present the results of consultation in a 
Biological Opinion.   


Farmland Protection Policy Act (FPPA) of 1981 (Subtitle I of Title XV of the Agriculture and 
Food Act of 1981), of 1984 
7 U.S.C. § 4201, et seq. 
In compliance 
This Act is intended to minimize the impact federal programs have on the unnecessary and 
irreversible conversion of farmland to nonagricultural uses. It assures that—to the extent possible—
federal programs are administered to be compatible with state, local units of government, and 
private programs and policies to protect farmland. Federal agencies are required to develop and 
review their policies and procedures to implement the FPPA every 2 years. For the purpose of 
FPPA, farmland includes prime farmland, unique farmland, and land of statewide or local 
importance. Farmland subject to FPPA requirements does not have to be currently used for 
cropland. It can be forest land, pastureland, cropland, or other land, but not water or urban built-up 
land. This Act instructs the Department of Agriculture, in cooperation with other departments, 
agencies, independent commissions and other units of the federal government, to develop criteria 
for identifying the effects of federal programs on the conversion of farmland to nonagricultural uses. 
Information on soils within the study area was obtained from the U.S. Department of Agriculture 
Natural Resource Conservation Service published soil maps for the five-county study area. 
Construction of the proposed project would not significantly impact prime or unique farmland soils. 


Federal Water Project Recreation Act of 1965, as amended 
Public Law 89-72, July 9, 1965; 79 Statute 213; 16 U.S.C. §§ 460(L)(12)-460(L)(21) 
In compliance 
The Act establishes the policy that consideration be given to the opportunities for outdoor 
recreation and fish and wildlife enhancement in the investigating and planning of any federal 
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navigation, flood control, reclamation, hydroelectric or multi-purpose water resource project, 
whenever any such project can reasonably serve either or both purposes consistently. This project 
relocates all necessary recreational opportunities, and this recreational development will not 
negatively impact fish and wildlife habitat in the reservoir or the downstream channel. 


Fish and Wildlife Coordination Act (FWCA) of 1958, as amended 
16 U.S.C. §§ 661-667e 
In compliance 
This Act, as amended, proposes to assure that fish and wildlife resources receive equal consideration 
with other values during the planning of water resources development projects. FWCA was passed 
because the goals of water-related projects (e.g., flood control, irrigation, navigation, hydroelectric 
power) may conflict with the goal of conserving fish and wildlife resources. The Corps is working 
closely with the USFWS and CDOW to show how the project is incompliance with the FWCA.  
The USFWS is a cooperating agency and is responsible for consultation with the Corps under the 
Endangered Species Act and the Fish and Wildlife Coordination Act. The USFWS will consult 
regarding potential impacts to federally listed threatened or endangered species and their designated 
critical habitat based on the Biological Assessment (Appendix V), prepared by the Corps, that 
addresses impacts from a selected alternative.  The USFWS’s FWCA Report is included in Appendix 
X.   


Land and Water Conservation Fund Act (LWCFA) of 1964, as amended 
16 U.S.C. §§ 4601-4 through 4601-11 
In compliance 
Planning for recreation development at Corps projects is coordinated with the appropriate states so 
that the plans are consistent with public needs. The Corps must coordinate with the National Park 
Service (NPS) to insure that no property acquired or developed with assistance from this Act will be 
converted to other than outdoor recreation uses. If conversion is necessary, approval of NPS is 
required, and plans are developed to relocate or re-create affected recreational opportunities. Some 
lands involved in the project were acquired or developed with LWCFA funds. The proposed project 
will not result in removal of any facilities acquired with LWCFA funding or in any areas being 
converted to non-recreational uses. If removed, these facilities will be replaced.  The National Park 
Service has issued a letter to Colorado State Parks indicating that the Chatfield Reservoir Storage 
Reallocation Project does not constitute a section 6(f)(3) conversion under the LWCF program (see 
Attachment 3). 


Migratory Bird Conservation Act of 1929, as amended 
16 U.S.C. §§ 715-715r 
Not applicable 
This Act establishes a Migratory Bird Conservation Commission to approve areas of land or water 
recommended by the Secretary of the Interior for acquisition as reservations for migratory birds. 
Consultation with state and local government is required prior to acquisition. This is not applicable 
to the project. 


Migratory Bird Treaty Act (MBTA) of 1918, as amended 
40 Statute 755; 16 U.S.C. §§ 703-712 
In compliance 
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This Act regulates or prohibits taking, killing, possession of, or harm to migratory bird species listed 
in Title 50 C.F.R. Section 10.13. The MBTA is an international treaty for the conservation and 
management of bird species that may migrate through more than one country and is enforced in the 
United States by USFWS. Hunting of specific migratory game birds is permitted under the 
regulations listed in Title 50 C.F.R. 20. The Act was amended in 1972 to include protection for 
migratory birds of prey (raptors). Executive Order 13186 (see below) directs executive agencies to 
take certain actions to implement the Act. The Corps will avoid impacts to migratory birds, and their 
nests, to the extent possible. Any vegetation management (especially tree removal) will be planned to 
avoid the nesting season to comply with this law.  Removal of trees under “The Tree Management 
Plan” will be in compliance with the MBTA as noted in Appendix Z.  


National Environmental Policy Act (NEPA) of 1969, as amended 
Public Law 91-190; 83 Statute 852; 42 U.S.C. § 4341, et seq. 
In compliance 
The NEPA process is intended to assist public officials to make decisions that are based on an 
understanding of environmental consequences and take actions that protect, restore, and enhance 
the environment. Regulations implementing NEPA are set forth by the CEQ. This EIS was 
prepared to comply with NEPA. 


National Historic Preservation Act (NHPA) of 1966, as amended 
Public Law 89-665; 80 Statute 915; 16 U.S.C. § 470, et seq. 
In compliance 
NHPA requires agencies to take into account the effects of their actions on properties listed in or 
eligible for listing in the National Register of Historic Places. The Advisory Council on Historic 
Preservation has developed implementing regulations (36 C.F.R. 800) that allow agencies to develop 
agreements for consideration of these historic properties. The Corps has complied with Section 106 
by making appropriate efforts to identify cultural resources that might be present within the project 
area by conducting surveys and archival research. The Corps has also complied with the consultation 
provisions by contacting the Native American Heritage Commission and directly contacting 14 
Indian tribes (this process is currently ongoing) (Attachment 4). In addition, the Corps has reported 
findings, and is consulting with SHPO for concurrence on the results of their investigations 
(Attachment 2). 


Native American Graves Protection and Repatriation Act (NAGPRA) of 1990 
Public Law 101-601; 104 Statute 3048; 25 U.S.C. § 3001, et seq. 
In compliance 
This Act describes the rights of Native American lineal descendants, Indian tribes, and Native 
Hawaiian organizations with respect to the treatment, repatriation, and disposition of Native 
American human remains, funerary objects, sacred objects, and objects of cultural patrimony, 
referred to collectively in the statute as cultural items, with which they can show a relationship of 
lineal descent or cultural affiliation. One major purpose of this statute (Section 3) is to provide 
greater protection for Native American burial sites and more careful control over the removal of 
Native American human remains, funerary objects, sacred objects, and items of cultural patrimony 
on federal and tribal lands. NAGPRA requires that Indian tribes or Native Hawaiian organizations 
be consulted whenever archeological investigations encounter, or are expected to encounter, Native 
American cultural items or when such items are unexpectedly discovered on federal or tribal lands. 
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Excavation or removal of any such items also must be done under procedures required by the 
ARPA. If any Native American cultural items covered by this Act are uncovered during relocation 
of the proposed recreational facilities or water levels, any claims to such items will be reviewed in 
accordance with the provisions of the Act, and the procedures to repatriate within the Act will be 
followed. 


Noise Control Act of 1972 
42 U.S.C. §§ 4901 to 4918 
In compliance 
This Act establishes a national policy to promote an environment for all Americans free from noise 
that jeopardizes their health and welfare. Federal agencies are required to limit noise emissions to 
within compliance levels. To accomplish this, the Act establishes a means for the coordination of 
federal research and activities in noise control, authorizes the establishment of federal noise 
emissions standards for products distributed in commerce, and provides information to the public 
respecting the noise emission and noise reduction characteristics of such products (42 U.S.C. § 
4901). The Act authorizes and directs that federal agencies, to the fullest extent consistent with their 
authority under federal laws administered by them, carry out the programs within their control in 
such a manner as to further the policy declared in 42 U.S.C. § 4901. Each department, agency, or 
instrumentality of the executive, legislative, and judicial branches of the federal government having 
jurisdiction over any property or facility or engaged in any activity resulting, or which may result in, 
the emission of noise shall comply with federal, state, interstate, and local requirements respecting 
control and abatement of environmental noise. Each federal agency shall, upon request, furnish 
information to the EPA regarding the nature, scope, and results of the noise research and noise-
control programs of that agency, and shall consult with EPA, as required, in prescribing standards or 
regulations respecting noise. Certified low-noise-emission products shall be acquired for use by the 
federal government in lieu of other products if the Administrator of General Services determines 
that reasonably priced, reliable substitutes exist (42 U.S.C. § 4914). The Act includes provision for 
citizen suits (42 U.S.C. § 4911(a)) whereby any person may commence civil action against the United 
States or any governmental instrumentality or agency who is alleged to be in violation of any noise 
control requirement. Noise emission levels at the project site will increase above current levels 
temporarily due to construction; however, appropriate measures will be taken to keep the noise level 
within the compliance levels.  Noise is evaluated in Section 4.13 of the FR/EIS. 


North American Wetlands Conservation Act (NAWCC) of 1989 
16 U.S.C. § 4401, et seq. 
In compliance 
This Act provides matching grants to organizations and individuals who have developed 
partnerships to carry out wetlands conservation projects in the United States, Canada, and Mexico 
for the benefit of wetlands-associated migratory birds and other wildlife. NAWCC establishes the 
North American Wetlands Conservation Council (16 U.S.C. § 4403) to recommend wetlands 
conservation projects to the Migratory Bird Conservation Commission. Section 9 of the Act (16 
U.S.C. § 4408) addresses the restoration, management, and protection of wetlands and habitat for 
migratory birds on federal lands. Federal agencies acquiring, managing, or disposing of federal lands 
and waters are to cooperate with the USFWS to restore, protect, and enhance wetland ecosystems 
and other habitats for migratory birds, fish, and wildlife on their lands, to the extent consistent with 
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their missions and statutory authorities. The Corps is coordinating with the USFWS to mitigate the 
impacts to migratory bird habitats, including those that would occur in wetland habitats. 


Resource Conservation and Recovery Act (RCRA) of 1976, as amended 
42 U.S.C. § 6901, et seq. 
In compliance 
RCRA gives EPA the authority to control hazardous waste from the “cradle-to-grave.” This includes 
the generation, transportation, treatment, storage, and disposal of hazardous waste. This Act also 
sets forth a framework for the management of non-hazardous solid wastes. The 1986 amendments 
to RCRA enabled EPA to address environmental problems that could result from underground 
tanks storing petroleum and other hazardous substances. Any potentially hazardous materials used 
during construction activities would be handled in compliance with RCRA. Hazardous, toxic, and 
radiological wastes are discussed in Section 4.11 of the FR/EIS. 


Rivers and Harbors Act of 1899 
30 Statute 1151; 33 U.S.C. § 403 
Not applicable 
This law prohibits the unauthorized obstruction or alteration of any navigable water of the United 
States. This section provides that the construction of any structure in or over any navigable water of 
the United States, or the accomplishment of any other work affecting the course, location, 
condition, or physical capacity of such waters is unlawful unless the work has been recommended by 
the Chief of Engineers and authorized by the Secretary of the Army. The Secretary’s approval 
authority has since been delegated to the Chief of Engineers. No Section 10 permit is required for 
this project. 


Toxic Substances Control Act (TSCA) of 1976 
15 U.S.C. § 2601, et seq. 
In compliance 
This Act was enacted by Congress in 1976 to give EPA the ability to track the 75,000 industrial 
chemicals currently produced or imported into the United States. EPA repeatedly screens these 
chemicals and can require reporting or testing of those that may pose an environmental or human-
health hazard. EPA can ban the manufacture and import of those chemicals that pose an 
unreasonable risk. Also, EPA has mechanisms in place to track the thousands of new chemicals that 
industry develops each year with either unknown or dangerous characteristics. EPA then can control 
these chemicals as necessary to protect human health and the environment. TSCA supplements 
other federal statutes, including the Clean Air Act and the Toxic Release Inventory under 
Emergency Planning Community Right to Know Act (EPCRA). The relocation transformers would 
be conducted in compliance with TSCA. Hazardous, toxic, and radiological wastes are discussed in 
Section 4.11 of the FR/EIS. 


Watershed Protection and Flood Prevention Act of 1954, as amended 
Public Law 83-566; 16 U.S.C. § 1101, et seq. 
Not applicable 
Under this Act, the Natural Resources Conservation Service at the Department of Agriculture 
provides planning assistance and construction funding for projects constructed by local sponsors, 
often in the form of flood control districts. This Act authorizes the Secretary of Agriculture to 
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cooperate with states and other public agencies in works for flood prevention and soil conservation, 
as well as the conservation, development, utilization, and disposal of water. This act imposes no 
requirements on Corps Civil Works projects. 


Wild and Scenic Rivers Act of 1968, as amended 
16 U.S.C. §§ 1271-1287 
Not applicable 
This Act establishes a National Wild and Scenic Rivers System for the protection of rivers with 
important scenic, recreational, fish and wildlife, and other values. Rivers are classified as wild, scenic, 
or recreational. The Act designates specific rivers for inclusion in the System and prescribes the 
methods and standards by which additional rivers may be added. The Act contains procedures and 
limitations for control of lands in federally administered components of the System and for 
disposition of lands and minerals under federal ownership. Hunting and fishing are permitted in 
components of the System under applicable federal and state laws. The area in which the proposed 
activity would occur is not designated as a wild or scenic river, nor is it on the National Inventory of 
Rivers potentially eligible for inclusion. 


Executive Order No. 11988 of May 24, 1977: Floodplain Management 
In compliance 
Section 1 requires each agency to “provide leadership and…take action to reduce the risk of flood 
loss, to minimize the impact of floods on human safety, health and welfare, and to restore and 
preserve the natural and beneficial values served by floodplains in carrying out its responsibilities for 
(1) acquiring, managing, and disposing of Federal lands and facilities; (2) providing Federally 
undertaken, financed, or assisted construction and improvements; and (3) conducting Federal 
activities and programs affecting land use, including but not limited to water and related land 
resources planning, regulating, and licensing activities.” This project will not adversely affect the 
flood holding capacity or flood surface profiles of any stream. 


Executive Order No. 11990 of May 24, 1977: Protection of Wetlands 
In compliance 
This Executive Order requires federal agencies to “take action to minimize the destruction, loss, or 
degradation of wetlands, and to preserve and enhance the natural and beneficial values of wetlands 
in carrying out the agency’s responsibilities for (1) acquiring, managing, and disposing of Federal 
lands and facilities; and (2) providing Federally undertaken, financed, or assisted construction and 
improvements; and (3) conducting Federal activities and programs affecting land use, including but 
not limited to water and related land resources planning, regulating, and licensing activities…Each 
agency, to the extent permitted by law, shall avoid undertaking or providing assistance for new 
construction located in wetlands unless the head of the agency finds (1) that there is no practicable 
alternative to such construction, and (2) that the proposed action includes all practicable measures to 
minimize harm to wetlands, which may result from such use. In making this finding the head of the 
agency may take into account economic, environmental and other pertinent factors.  Each agency 
shall also provide opportunity for early public review of any plans or proposals for new construction 
in wetlands.” The Corps is cooperating with the USFWS to mitigate the wetland functions and 
values likely to be impacted by project development. 
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Executive Order No. 12692 of June 9, 1995: Recreational Fisheries 
In compliance 
This Executive Order mandates that federal agencies, “to the extent permitted by law and where 
practicable, and in cooperation with States and Tribes, improve the quantity, function, sustainable 
productivity, and distribution of U.S. aquatic resources for increased recreational fishing 
opportunities by: (a) developing and encouraging partnerships between governments and the private 
sector to advance aquatic resource conservation and enhance recreational fishing opportunities; (b) 
identifying recreational fishing opportunities that are limited by water quality and habitat degradation 
and promoting restoration to support viable, healthy, and, where feasible, self-sustaining recreational 
fisheries; (c) fostering sound aquatic conservation and restoration endeavors to benefit recreational 
fisheries; (d) providing access to and promoting awareness of opportunities for public participation 
and enjoyment of U.S. recreational fishery resources; 


(e) supporting outreach programs designed to stimulate angler participation in the conservation and 
restoration of aquatic systems; (f) implementing laws under their purview in a manner that will 
conserve, restore, and enhance aquatic systems that support recreational fisheries; (g) establishing 
cost-share programs, under existing authorities, that match or exceed Federal funds with nonfederal 
contributions; (h) evaluating the effects of Federally funded, permitted, or authorized actions on 
aquatic systems and recreational fisheries and document those effects relative to the purpose of this 
order; and (i) assisting private landowners to conserve and enhance aquatic resources on their 
lands.” The reservoir is stocked with sport fish and forage fish by CDOW to enable a quality fishery 
to be maintained. The proposed project is not anticipated to impact recreational fisheries within the 
reservoir. 


Executive Order No. 12898 of February 11, 1994: Federal Actions to Address Environmental 
Justice in Minority Populations and Low-Income Populations 
In compliance 
This Executive Order directs federal agencies to “make…achieving environmental justice part of its 
mission” and to identify and address “…disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority and low-income 
populations.” The project does not disproportionately impact minority or low-income populations. 


Executive Order No. 13045 of April 23, 1997: Protection of Children from Environmental 
Health Risks and Safety Risks 
In compliance 
This Executive Order states that “to the extent permitted by law and appropriate, and consistent 
with the agency’s mission, each Federal agency: (a) shall make it a high priority to identify and assess 
environmental health risks and safety risks that may disproportionately affect children; and (b) shall 
ensure that its policies, programs, activities, and standards address disproportionate risks to children 
that result from environmental health risks or safety risks.” The proposed recreational facilities 
development will be designed, operated, and maintained in a manner that meets all applicable safety 
requirements and ensures the safety of all visitors, including children. Supervision by lifeguards in 
the swim beach area will be provided during daylight hours. 


Executive Order No. 13112 of February 3, 1999: Invasive Species 
In compliance 
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This Executive Order prevents “the introduction of invasive species and provide for their control 
and to minimize the economic, ecological, and human health impacts that invasive species cause.” 
This Executive Order directs federal agencies to not authorize, fund, or carry out actions that are 
likely to cause or promote the introduction or spread of invasive species. The project actions include 
measures to prevent the introduction and spread of invasive species. 


Executive Order No. 13186 of January 10, 2001: Responsibilities of Federal Agencies to 
Protect Migratory Birds 
In compliance 
This Executive Order “directs executive departments and agencies to take certain actions to further 
implement the [Migratory Bird Treaty] Act…Each Federal agency taking actions that have, or are 
likely to have, a measurable negative effect on migratory bird populations is directed to develop and 
implement, within 2 years, a Memorandum of Understanding (MOU) with the Fish and Wildlife 
Service (Service) that shall promote the conservation of migratory bird populations.” The Corps is 
coordinating with the USFWS to mitigate the impacts to migratory bird habitats and restore 
ecological values and avian functions to the extent possible within the Corps project proximity. 


Executive Order No. 13195 of January 18, 2001: Trails for America in the 21st Century 
In compliance 
This Executive Order requires Federal agencies, “to the extent permitted by law and where 
practicable—and in cooperation with Tribes, States, local governments, and interested citizen 
groups—protect, connect, promote, and assist trails of all types throughout the United States.” 
Paved and unpaved hiking and bicycle trails are sited throughout the Chatfield project and the total 
trail length will not be decreased by the proposed new recreational facilities. 


Executive Order No. 13352 of August 26, 2004: Facilitation of Cooperative Conservation 
In compliance 
This Executive Order requires that the secretaries of the Interior, Agriculture, Commerce, and 
Defense and the Administrator of the EPA shall “carry out the programs, projects, and activities of 
the agency that they respectively head that implement laws relating to the environment and natural 
resources in a manner that: (a) facilitates cooperative conservation; (b) takes appropriate account of 
and respects the interests of persons with ownership or other legally recognized interests in land and 
other natural resources; (c) properly accommodates local participation in Federal decision making; 
and (d) provides that the programs, projects, and activities are consistent with protecting public 
health and safety.” The project is in accordance with this Executive Order because its design, 
operation, and siting incorporates conservation aspects and safety requirements and has considered 
the needs of neighboring landowners and input from public involvement. 


Executive Order No. 13443 of August 20, 2007: Facilitation of Hunting Heritage and 
Wildlife Conservation 
In compliance 
This Executive Order requires federal agencies, consistent with each agency’s mission,  to “(a) 
evaluate the effect of agency actions on trends in hunting participation and, where appropriate to 
address declining trends, implement actions that expand and enhance hunting opportunities for the 
public; (b) Consider the economic and recreational values of hunting in agency actions, as 
appropriate; (c) Manage wildlife and wildlife habitats on public lands in a manner that expands and 
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enhances hunting opportunities, including through the use of hunting in wildlife management 
planning; (d) Work collaboratively with State governments to manage and conserve game species 
and their habitats in a manner that respects private property rights and State management authority 
over wildlife resources; (e) Establish short and long term goals, in cooperation with State and tribal 
governments, and consistent with agency missions, to foster healthy and productive populations of 
game species and appropriate opportunities for the public to hunt those species; (f) Ensure that 
agency plans and actions consider programs and recommendations of comprehensive planning 
efforts such as State Wildlife Action Plans, the North American Waterfowl Management Plan, and 
other range-wide management plans for big game and upland game birds; (g) Seek the advice of 
State and tribal fish and wildlife agencies, and, as appropriate, consult with the Sporting 
Conservation Council and other organizations, with respect to the foregoing Federal activities.” 
Although hunting is prohibited on project lands, the proposed activity does not adversely impact 
conservation measures to enhance habitat for game species such as waterfowl. 


Council on Environmental Quality (CEQ) Memorandum, August 10, 1980, Interagency 
Consultation to Avoid or Mitigate Adverse Effects on Rivers in the Nationwide Inventory 
Not applicable 
This memorandum states that each federal agency shall take care to avoid or mitigate adverse effects 
on rivers identified in the Nationwide Inventory. No portion of this project is listed on the 
Nationwide Rivers Inventory.
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ATTACHMENTS 


Attachment 1 Correspondence between EPA and Corps 


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


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


Attachment 4 Letters from the Corps to Native American tribes  
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 June 30, 2005 
 TTDN-CHAT2/GEN-05-031(X) 
 
 
 
Ms. Lovella Kennedy 
Office of Archaeology and Historic Preservation 
1300 Broadway 
Denver, CO 80203 
 
Subject:  Chatfield Reservoir Storage Reallocation Project―Request for Data Search 
 
Dear Ms. Kennedy: 
 
I spoke with you on the phone earlier this morning regarding Tetra Tech’s request for archaeological, 
cultural, and all other prehistoric and historic data (e.g., surveys, inventory, etc.), along the South Platte 
River (300 feet from the edge of the river during normal flow periods on each side), from the Denver 
Gaging Station to the Adams/Weld county line. As requested, listed below are the townships, ranges, and 
sections heading from south to north.  A map is also attached. 
 


T3S, R68W, Sections 28 (start at the Denver Gaging Station), 27, 23, 22, 14, 12, 1 
 
T2S, R68W, Sections 36, 25 
 
T2S, R67W, Sections 30, 20, 19, 17, 16, 9, 8, 4, 3 
 
T1S, R67W, 35, 34, 26, 23, 14, 12, 11, 1 
 
T1S, R66W, 6 (stop at the Adams and Weld county lines) 


 
If you have any questions concerning this request, please contact me at (303) 980-3526 or via email 
(Shaun.Brooks@tteci.com).  Please send the information to my attention at the letterhead address.  Thank 
you for your assistance with this request. 
  
 Sincerely, 
 Tetra Tech EC, Inc. 
 
 
 


Shaun Brooks 
Environmental Planner 


 
 


 
SB:bl 
Enclosure 
cc: G. Drendel 
 Project File 
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METHODOLOGY AND RESULTS OF THE RECREATION BENEFIT ANALYSIS 


USING THE CORPS’ UNIT DAY VALUE METHODOLOGY TO DETERMINE 


THE EFFECT OF REALLOCATION OF STORAGE AT CHATFIELD RESERVOIR 


ON NED RECREATION BENEFITS AT CHATFIELD STATE PARK – FEB 2012 


 


Background.  The Chatfield Storage Reallocation Feasibility Report/EIS (FR/EIS) is 


assessing the feasibility of two storage reallocation alternatives at Chatfield Reservoir.  


Alternative 3, the Preferred Alternative, would reallocate 20,600 acre-feet of storage 


between the elevations of 5432 feet above mean sea level (msl) and 5444 ft msl, resulting 


in a 12-foot rise in pool elevation.  Alternative 4 would reallocate 7,700 acre-feet of 


storage between the elevations of 5432 feet msl and 5437 feet msl, resulting in a 5-foot 


rise in pool elevation.  Both these alternatives would result in water inundating recreation 


facilities at Chatfield State Park (SP).  Recreation modifications in-kind, with the same 


number/size of facilities that would be inundated, are needed to avoid a Section 6(f) 


conversion from outdoor recreation use.  Plans for these in-kind recreation modifications 


for Alternatives 3 and 4 were prepared at the conceptual (master plan) level by EDAW 


under contract with Colorado State Parks.  These recreation modification plans are 


included in the FR/EIS as Appendix M and Appendix 5 of Appendix M, respectively.  


Visitation at Chatfield SP for Fiscal Years (FY) 2005 through 2008 is shown in Table 1. 


 


Table 1.  Chatfield State Park Visitation Data, Fiscal Years 2005 through 2008 


 


Time Period Chatfield State Park Visits
1
 Chatfield SP Visitor Hours


2
 


FY 2005 (FY05) 1,643,436 7,834,232 (4.8 hrs/visit) 


FY 2006 (FY06) 1,402,887 6,663,814 (4.8 hrs/visit) 


FY 2007 (FY07) 1,655,972 7,926,991 (4.8 hrs/visit) 


FY 2008 (FY08) 1,671,378 8,921,403 (5.3 hrs/visit) 


Mean, FY 2005 – FY 2008 1,593,418 7,836,610 (4.9 hrs/visit) 


FY07 % Compared to Mean 104 % 101 % 


Calendar Year 2007 (CY07) 1,664,148  


CY07% Compared to Mean 104 %  
1
 Source: Chatfield State Park monthly visitation data. 


2
 Source: Corps of Engineers visitation data; = annual visitor hours for Chatfield Project 


minus the sum of annual visitor hours for the Arboretum and South Platte Visitor Center. 


 


Comparisons of calendar year 2007 visitation, which was used in this recreation benefit 


analysis, with the 4-year mean values show that calendar year 2007 (like FY 2007) was 


typical of the 4-year period. 


 


Rationale for Using the Unit Day Value (UDV) Method.  The conceptual plans prepared 


by EDAW do not address impacts to recreational enjoyment, which need to be disclosed 


in the FR/EIS.  Colorado State Parks desired that impacts on recreation enjoyment be 


quantified in dollars.  This can be done using the UDV method, which is detailed in 


Engineer Regulation (ER) 1105-2-100.  UDV analyses are ordinarily prepared for entire 


projects or recreation areas within a project, with a maximum of 750,000 annual visits.  


Although the annual visitation at Chatfield SP as a whole exceeds 750,000 (Table 1), use 
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of either individual primary activities or individual recreation sites within Chatfield SP as 


the unit of analysis for assigning UDV point values would meet the criterion of a 


maximum of 750,000 annual visits.  Because Chatfield SP visitor counts are activity-


based, and because the effects of reallocation would be expected to differ among 


recreational activities, use of UDVs for individual activities (instead of recreation sites) 


was approved by the vertical team.  Vertical team approval of these modifications for the 


Chatfield UDV study, compared to the typical UDV methodology in ER 1105-2-100, 


involved discussions among Corps staff from the Omaha District, Northwestern Division 


(Portland, Oregon), Institute for Water Resources (Alexandria, Virginia), and 


Headquarters (HQUSACE; Washington, DC) for their input and concurrence.  


Headquarters determined that use of UDV was a suitable method for quantifying National 


Economic (NED) benefits/ losses for project recreation in the June 22, 2009 Alternative 


Formulation Briefing Project Guidance Memorandum, Item 20.c. 


 


Chatfield State Park Market Area.  Based on Design Memorandum PC-46, Master Plan, 


Chatfield Lake, Colorado, Updated January 2002, the Chatfield SP “market area” consists 


of Adams, Arapahoe, Denver, Douglas, and Jefferson counties, within which 92 percent 


of Chatfield visitors reside.  This market area includes two other Corps reservoirs (Bear 


Creek Lake in Lakewood, CO; and Cherry Creek Lake in Aurora, CO).  According to 


Colorado State Parks, the recreation demand meets or exceeds the supply of recreation 


facilities at Chatfield and Cherry Creek State Parks, especially on summer weekends. 


 


Chatfield State Park Primary Recreation Activities.  For each activity and month, the 


number of visits in 2007 that were spent participating primarily in that activity was 


estimated during 2008 by Chatfield SP staff, Corps Tri-Lakes staff, and Linda Perry, co-


owner of the Chatfield Marina.  The estimates of visitors participating in primary 


activities other than sightseeing were based on data such as trail user counts, vehicle and 


boat/trailer counts, average number of persons per vehicle, and average number of 


participants in scheduled group activities.  For each trail, Chatfield SP staff provided 


preliminary estimates of percent use by different types of users.  Table 2 displays the 


estimated primary trail visits.  Table 3 provides the visitors per month for each activity 


and trail at Chatfield SP.  These visitor estimates are subject to revision.  The totals and 


the sum of visitation entries may differ slightly due to rounding. 


 


Table 2.  Estimated Visits for Different Types of Primary Activities Using Trails 


 


Trail Hike, Jog 


or Walk 


Bicycling Horse 


Riding 


Dog Exer-


cise Area 


Total 


Visitors 


Deer/Plum Creek Entrances 705 13,403 0 0 14,108 


C-470 East Trail 11,143 66,857 2,229 31,200 111,428 


C-470 West Trail 18,587 44,608 0 11,152 74,346 


Greenway (trail) 11,571 57,855 0 46,284 115,710 


Trailmark 33,212 14,234 0 0 47,445 


Water Board Road (trail) 8,003 6,860 8,003 0 22,867 


Other trail use not in counts 370 555 2,775 0 3,700 


Total  83,591 204,372 13,007 88,636 389,604 
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The most popular primary recreational activity at Chatfield SP is trail bicycling, with 


204,372 primary participants in 2007.  Chatfield SP also had up to 721,102 sightseers 


(who do not participate in any other activities) in 2007; this is also less than the 


maximum 750,000 visitors allowed for UDV analyses as stipulated in ER 1105-2-100. 


 


Recreation Assessment Workshops for Assigning UDV Points.  Approximately 69 


members of the recreating public, in addition to two marina owners, four horse stable 


operators/wranglers, and the campground hosts were contacted to invite them to 


participate in one of the workshops at which information regarding the proposed 


recreation modifications would be presented, after which they would complete UDV 


assessments of recreation at Chatfield SP.  Only a few declined the invitation.  Invitees 


were contacted primarily because of their participation in one particular activity, but 


many volunteered to assign UDV points for additional activities that they participate in at 


Chatfield.  The goal was to obtain at least four or five UDV ratings for each activity, to 


achieve a robust statistical analysis.  To meet this goal for certain activities that would 


otherwise have had relatively low sample sizes, Chatfield SP and Corps’ Tri-Lakes staff 


knowledgeable about these activities volunteered to assign UDV points. 


 


Two recreation assessment workshops were held at the Corps’ Tri-Lakes Visitor Center 


at Chatfield on April 16, 2009, at 10:00 am and 2:00 pm.  These April 16 workshops 


were attended by the following persons assigning UDV points: 43 Chatfield SP 


recreationists, two marina owners, seven Chatfield SP staff, and two Corps’ Tri-Lakes 


staff.  Scott Sinn of EDAW presented slides showing the existing recreation areas at 


Chatfield that would be inundated by the two reallocation alternatives, and the concept 


plans for the recreation modifications that would be constructed for those areas under the 


two alternatives.  Adam Orens, the lead preparer of a study BBC Research & Consulting 


(BBC) conducted under a contract with Colorado State Parks, presented a few slides.  


This BBC study, “Chatfield Reservoir Reallocation Project Regional Economic 


Development and Other Social Effects Analyses,” analyzes impacts of reallocation on 


visitation to Chatfield SP and on the income of Colorado State Parks, Chatfield SP 


concessionaires, and local businesses and is included as Appendix U to the FR/EIS.  


Adam Orens also requested information from recreationists at the workshops that would 


provide input for the BBC study.  Elizabeth Peake, the Corps’ NEPA Coordinator, 


biologist, and recreation economist for the FR/EIS, presented six slides on Corps NED 


recreation benefits and the role of UDV points in the calculations of these benefits and 


losses.  She also provided instructions for assigning UDV points, defined various terms, 


identified various items the raters needed to consider in assigning UDV points, and 


helped attendees who needed clarifications or other assistance while they were assigning 


UDV points.  Attendees were able to refer to color printouts of the EDAW slides while 


they were assigning UDV points.  Assumptions used in assigning point values to the five 


criteria (accessibility, carrying capacity, environmental, recreation experience, and 


availability of opportunity) for the three alternatives and two time periods were based on: 


general instructions received from the Corps; the EDAW slides; responses by EDAW and 


Colorado State Parks staff to the attendees’ questions; and individual perspectives of the 


raters.  Because the concept plans were pre-decisional and needed to remain confidential, 
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attendees were asked to hand in the slide show printout with the UDV forms when they 


left the workshop.  The forms provided for assessing General Recreation and Special 


Recreation are provided as Exhibits A and B, respectively. 


 


An additional presentation by Corps Tri-Lakes and Chatfield SP staff was made to 10 


Chatfield recreationists on April 23, 2009.  The attendees viewed the EDAW slides of the 


conceptual plans for recreation modifications, and Chatfield State Park Manager Keith 


Kahler provided additional information in response to their questions.  These individuals 


were emailed the UDV forms and instructions regarding items to consider when 


assigning UDV points, and nine of them provided their UDV points by email, facsimile, 


or over the phone to Elizabeth Peake.  A list of all persons who assigned UDV points and 


their organizational affiliations is provided as Exhibit C. 


 


Recreation Comments from the General Public.  Comments provided to the Corps that 


are relevant to existing recreation activities at Chatfield SP and potential effects of 


reallocation on these activities are compiled in Exhibit D.  They include comments made 


via: telephone during invitational calls and while providing UDV points by phone; email; 


facsimile; and written comments on the UDV forms during the April 16 workshop. 


 


Estimated Reductions in Visits to Chatfield State Park with Reallocation.  The Corps 


recreation benefit analysis uses data from the BBC study (Appendix U) regarding 


recreation participation at Chatfield SP and at substitute recreational sites in the region.  


The BBC study provided percentages of Chatfield SP visitors for different activities (or 


groups of activities) who would continue recreating at Chatfield SP, for the two 


reallocation alternatives, and for three time periods (the 2-year construction period, and 


1-5 years and 6-50 years post-construction).  For each activity, the BBC study estimated 


the percentage of those not continuing to recreate at Chatfield SP who would recreate at 


substitute sites instead.  Because the availability and desirability of substitute sites 


differed only by activity, the percentage of Chatfield SP visitor reductions using 


substitute sites varied by activity but not by alternative or time period.  The percentages 


provided in the BBC study are based on information gathered from recreationists at the 


April 16 workshop and professional judgment of BBC and Colorado State Parks staff, 


including their knowledge of the capacity, by activity, of nearby substitute sites to 


accommodate visitors who expected to use substitute sites instead of Chatfield SP. 


 


Tables 4 and 5 display the estimated visitation losses for the 5-foot and 12-foot 


reallocation alternatives, respectively.  For each recreational activity, Tables 4 and 5 


include: a) the 2007 annual visitation assumed for without-reallocation conditions; and b) 


with reallocation, the percentage of that visitation and number of visitors remaining at 


Chatfield SP and the percentage of the visitation reduction and number of visitors 


transferring to substitute sites during three time periods.  These time periods consist of: 1) 


during construction prior to reallocation; 2) during 1-5 years after implementation of 


reallocation; and 3) during 6-50 years after implementation of reallocation.  If Chatfield 


SP has 0 percent reduction in visits, no substitute sites need to be used. 
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Tables 4 and 5 indicate that most of the post-construction impacts on Chatfield SP 


visitation would be expected to occur during the first 5 years after reallocation.  During 


this period, nearly half of the primary activities are expected to have the same number of 


participants at Chatfield SP as occurred pre-reallocation, and only six primary activities 


would be expected to have participation less than 85 percent of what occurred pre-


reallocation.  Training dogs for tracking and for search and rescue are projected to lose 


100 percent of visitation to Chatfield SP during construction (due to safety concerns) and 


after reallocation, based on a worst-case scenario (because Colorado State Parks is 


uncertain whether Chatfield SP open areas available after reallocation would meet users’ 


criteria for these specialized purposes).  Swimming and swim beach use are projected to 


lose 25 percent of visitation to Chatfield SP during years 1-5 after reallocation, but all 


these “lost” visitors would be accommodated at substitute sites in the region, and 100 


percent would be expected to return to Chatfield SP during years 6-50.  Visitation for 


group picnicking, non-group picnicking, and wildlife viewing/photography are projected 


to decline by over 42 percent at Chatfield SP during 1-5 years after reallocation, but at 


least half of the reduction in visitors for these three activities would be expected to use 


substitute sites.  Based on comments of recreationists in Exhibit D, these activities all 


involve riparian trees along the lakeshore, which provide shade for picnickers and habitat 


for wildlife that is viewed and photographed.  Most trees within the reallocated pool 


would be expected to die from inundation, and saplings that are planted (at a higher 


elevation) to take their place, as part of recreation modifications or the environmental 


mitigation plan, would require a number of years to mature.  During the period extending 


6 to 50 years after reallocation, visitation would be expected to rebound to 90 percent of 


pre-reallocation visitation for the two picnicking activities and increase somewhat to over 


63 percent of pre-reallocation visitation for wildlife viewing/photography, and over half 


the “lost” Chatfield SP visitors for these activities would be expected to use substitute 


sites. 


 


Sightseeing.  Sightseeing was not included as an activity for which UDV points were 


assigned because participants in this activity are anonymous.  Sightseers participate in no 


other recreational activities at Chatfield SP.  The number of primary sightseers in 2007 


was determined by subtracting the number of visitors in 2007 engaging in primary 


activities other than sightseeing (estimated by the process explained previously) from the 


total Chatfield SP visitors in 2007.  Chatfield SP staff estimated that approximately 4.5 


percent of the primary sightseeing visitation may consist of nearby residents with annual 


Colorado State Parks passes who commute to and from work through the SP so they can 


enjoy scenic views from their cars while driving through the SP, including views of the 


Front Range mountains unobstructed by buildings.  Enjoying aesthetic views while 


traveling by vehicle is a common, recognized form of outdoor recreation.  The reduction 


in sightseers was assumed to be the same as the average reduction in Chatfield SP visits 


for activities other than sightseeing.  Tables 4 and 5 display sightseeing visitation for the 


5-foot and 12-foot reallocation alternatives, respectively, for Chatfield SP and substitute 


sites during the different time periods.  Compared to visits in 2007, annual visits to 


Chatfield SP for sightseeing and for other activities are estimated to decrease by 14.1 to 


17.6 percent for the 5-foot and 12-foot alternatives, respectively, during construction; 8.0 
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to 9.4 percent during the first 5 years after reallocation; and 3.3 to 4.1 percent during 


years 6-50 after reallocation. 


 


NED Recreation Benefit Calculation Methodology.  Changes in recreation benefits under 


reallocation for any given primary activity result from two components: 1) changes in the 


number of annual visits to Chatfield SP, discussed earlier in regard to picnicking and 


wildlife viewing/photography; and 2) changes in the UDV for that activity.  A worksheet 


was compiled for each of the 29 recreational activities (other than sightseeing) at 


Chatfield to calculate the annual recreation benefits for the following 10 scenarios: a) 


with no reallocation – years 1-10 and years 11-50; b) with 5-foot reallocation – during 


construction of recreation modifications and during years 1-5, 6-10, and 11-50 after 


reallocation; and c) with 12-foot reallocation – during construction and during years 1-5, 


6-10, and 11-50 after reallocation.  The UDV points assigned to each of the five criteria 


were added, and this sum was converted to FY 2011 dollars per day for that activity in 


accordance with Economic Guidance Memorandum (EGM) 11-03, Unit Day Values for 


Recreation, Fiscal Year 2011, dated November 5, 2010.  In EGM 11-03, which is 


included as Exhibit E, the UDVs for General Recreation ranged from $3.58 for 0 points 


to $10.75 for 100 points, and the UDVs for Special Recreation ranged from $14.56 for 0 


points to $42.57 for 100 points.  For each activity, the Excel Analysis ToolPak was used 


to calculate summary descriptive statistics for all the UDV dollar values of the three 


alternatives for years 1-10 and years 11-50.  Table 6 shows the UDV mean and standard 


deviation for each activity and scenario.  The UDV mean was used as the willingness to 


pay for the portion of the 2007 primary activity days for that activity remaining at 


Chatfield during years 1-10 and 11-50.  The UDV dollar value for 0 UDV points, $3.58 


(EGM 11-03), was assumed as the sightseers’ willingness to pay for all scenarios. 


 


Willingness to pay of visitors transferring to substitute sites was assumed to be equal to 


the mean UDV minus half a standard deviation; this lower value is equivalent to the 


30.85
th


 percentile.  This lower value is appropriate due to the visitor having to settle for a 


“second choice” site and perhaps having to pay additional travel costs, yet not so low that 


they would forego recreating.  During construction, however, it was assumed that almost 


all visitors who remained at Chatfield SP had the same willingness to pay as those whose 


visitation was transferred.  This lower value during construction (equal to the mean minus 


half a standard deviation of the UDV during years 1-10 without reallocation) is 


appropriate due to the noise, dust, views of heavy equipment, potential difficulty of 


access, and potential for having to use a less-preferred area/facility, yet it is high enough 


to be consistent with the relatively high percentage of visitors expected to continue to 


recreate at Chatfield SP during construction.  The two exceptions were visitors at Spring 


Gulch and the no-leash dog exercise/dog training area, both of which would be relatively 


isolated from these inconveniences during construction around Chatfield Reservoir. 


 


Table 6 displays the mean UDVs and (except during construction) the standard deviations 


for each activity, alternative, and time period.  For each primary activity, UDVs for the 5-


foot reallocation were generally intermediate between the without-reallocation and 12-


foot reallocation alternatives.  Activities in which UDVs for the 12-foot reallocation 


decreased more than $1.00 during years 1-10 and 11-50 compared to without reallocation 
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are: interpretation and environmental education, down 28 and 25 percent, respectively; 


wildlife viewing/photography, down 34 and 30 percent, respectively; and horseback 


riding on social trails in riparian woodlands, down 22 and 20 percent, respectively.  


Based on comments in Exhibit D, a major factor for these decreases in UDVs may be loss 


of much of the mature riparian woody vegetation along the shores of Chatfield Lake and 


along the banks of the South Platte River and Plum Creek that flow into Chatfield Lake.  


Activities with UDVs decreasing more than $1.00 with the 12-foot reallocation only in 


years 1-10 are: shore fishing in the reservoir, down 12 percent; and search and rescue dog 


training, down 16 percent.  In both these activities, recreationists would need to make 


adjustments in finding and using new sites after reallocation.  Shore anglers would need 


to find good lakeshore access points that result in good fishing success at various 


different lake elevations, and search and rescue dog training would need to relocate to a 


different site because it currently occurs in an area of Plum Creek that will be inundated. 


 


Based on the mean minus half a standard deviation, the percent reduction in UDVs 


during the 2-year construction period ranged from 0 to 7.3 percent and averaged 3.8 


percent.  This reduction was applied to Chatfield SP visitors year-round in calculating 


reductions in annual recreation benefits during the construction period.  The relatively 


low reduction in UDVs during construction are consistent with: a) the high percentage of 


recreationists at the April 16 workshop who expected to continue using Chatfield SP 


rather than using substitute sites; and b) adoption by the Colorado Department of Natural 


Resources (which will be constructing the recreation modifications) of an innovative 


construction schedule designed to minimize impacts to visitors.  These innovations 


include off-season (September to May) construction schedules for the marina area and 


swim beach.  In addition, Chatfield SP has at least two of each other type of recreational 


facility needing modifications; for any site closed during the construction period, a 


Chatfield SP site offering similar recreation opportunities will remain open. 


 


Comparison of Annual Recreation Benefits among Alternatives.  Table 7 displays annual 


benefits for each activity under the aforementioned 10 scenarios.  Present values of 


benefits for each alternative are also displayed.  The reduction in annual benefits for each 


reallocation alternative (compared to without reallocation) during the 2-year construction 


period, with interest compounded annually, was subtracted from the present value of 


benefits for that alternative accumulated over 50 years after reallocation. 


 


Data in Table 7 indicate that without reallocation, changes in annual benefits between 


years 1-10 and 11-50 were 2 percent or less (not significant) for most activities.  Changes 


in annual benefits in years 11-50 that exceeded 2 percent were all reductions: 3 percent 


for scuba diving; 3 percent for using the no-leash dog exercise area; 4 percent for dog 


tracking; 9 percent for horseback riding on non-official (social) trails; and 10 percent for 


equestrian trail use.  These decreases can all be explained by crowding, which 


participants in these activities expect to get worse in the future, as noted in a number of 


comments in Exhibit D.  Crowding at Chatfield SP may result more from an increase in 


the average length of a visit than from an increase in the number of visits.  The average 


number of hours spent per visit at Chatfield SP rose from 2.0 in 1997 (USACE, Natural 


Resource Management System data) to 4.8 hours in 2007 (Table 1). 
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As shown in Table 7, the present value of NED recreation benefits foregone during the 2 


years of construction of the recreation modifications prior to reallocation is $1,339,533 


for the 5-foot reallocation and $1,522,920 for the 12-foot reallocation.  These NED 


benefits foregone are subtracted from the present value of recreation benefits over 50 


years for the respective reallocation alternative.  Compared to over $223.5 million in 


NED recreation benefits over 50 years without reallocation, the 5-foot reallocation shows 


a reduction in NED recreation benefits of nearly $12.1 million, and the 12-foot 


reallocation (the Preferred Alternative) shows a reduction in NED recreation benefits of 


over $14.2 million.  The Updated Cost of Storage at December 2010 (FY 2011) prices 


was determined to be over $14.5 million, for which the valuation method (which included 


an exception to policy) was approved by the Assistant Secretary of the Army for Civil 


Works.  Therefore, the total NED benefits foregone with the Preferred Alternative are 


approximately $0.3 million less than the Updated Cost of Storage.  Therefore, the Cost of 


Storage to be paid to the Federal Government by the 15 water providers will be based on 


the Updated Cost of Storage because it exceeds the value of NED Benefits Foregone. 


 


Economic Justification.  Table 7 indicates that the present value of recreation benefits 


over 50 years for the Preferred Alternative is $209,290,885.  The recreation benefits of 


the in-kind recreation modifications, which include nearly all the facilities at Chatfield 


State Park, closely approximate the recreation benefits at Chatfield State Park over 50 


years with reallocation and all recreation facilities.  This is because without recreation 


modifications, only minimal visitation would be expected at the few recreation facilities 


not inundated after reallocation; when these minimal recreation benefits are subtracted 


from those of the Preferred Alternative, the latter’s recreation benefits would be reduced 


by an insignificant amount.  The cost estimate for the recreation modifications for the 


Preferred Alternative at January 2010 price levels in Appendix 1, Cost Estimate Details, 


of Appendix M and an additional $1.6 million for tree removal costs were updated to 


December 2010 (FY 2011) price levels using the Civil Works Construction Cost Index 


System (CWCCIS) index for recreation facilities.  Table 4 of updated Appendix O shows 


that the updated cost of the in-kind recreation modifications is $45,116,744; this includes 


construction, engineering and design, supervision and administration, and contingencies, 


but it does not include interest during construction (IDC).  Table 4 of updated Appendix 


O also shows that the IDC for the recreation modifications was calculated to be 


$1,979,570 over the 2 years of recreation facility construction, at the FY11 Federal 


interest rate of 4.125 percent.  Therefore, the total first cost (investment cost) of the in-


kind recreation modifications is $47,096,314.  Colorado State Parks indicated that no 


additional OMRR&R costs would result from reallocation at Chatfield SP.  The annual 


cost of OMRR&R for the new recreation facilities is not expected to be greater than that 


expended for the existing recreation facilities, many of which are approximately 30 years 


old; therefore, Table 5 of updated Appendix O cites the additional OMRR&R costs for 


the recreation modifications as $0.  The benefit-cost ratio (BCR) for the recreation 


modifications is 4.44 based on the present value of recreation benefits and costs, both at 


FY 2011 price levels.  The costs would have to be over 4.44 times the current estimated 


cost to result in a BCR less than 1.0 and have negative net annual benefits.  Therefore, it 


can be concluded that the recreation modifications are economically justified. 
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TABLE 3. CHATFIELD STATE PARK VISITORS' PRIMARY ACTIVITY DAYS, 2007


Jan-07 Feb-07 Mar-07 Apr-07 May-07 Jun-07 Jul-07 Aug-07 Sep-07 Oct-07 Nov-07 Dec-07 2007


ADJUSTED VISITORS, SP MONTHLY REPORTS 46,366 56,241 79,866 121,059 204,522 287,158 286,531 196,403 164,460 91,798 72,776 56,957 1,664,137


SP TRAIL COUNTS:
Bike/Walk-in (Deer/Plum Ck Entrance Stations) 61 150 805 565 1,562 2,848 2,587 2,838 1,054 994 600 44 14,108
C-470 East Trail (Access to Dog Exercise Area) 1,934 3,934 2,230 2,742 8,101 11,614 41,582 16,102 9,254 5,816 4,029 4,090 111,428
C-470 West Trail 3,051 6,313 5,376 10,153 8,853 33,065 75 138 33 39 3,500 3,750 74,346
Greenway 4,171 3,114 6,713 7,761 10,299 10,874 31,329 6,000 15,699 4,000 10,000 5,750 115,710
Trailmark 5,449 5,393 1,203 1,373 2,158 18,807 1,846 1,644 2,545 1,881 800 4,346 47,445
Water Board Road 1,716 38 235 511 1,502 8,589 1,487 1,986 1,197 1,079 1,683 2,844 22,867
SUBTOTAL (Sum adjusted for rounding) 16,382 18,940 16,560 23,105 32,474 85,797 78,904 28,708 29,781 13,808 20,612 20,824 385,904
Other Trail Use - Chatfield (Not in Trail Counts) 218 200 222 216 436 432 444 436 440 218 212 226 3,700
TOTAL TRAIL USERS (Sum adjusted for rounding) 16,600 19,140 16,782 23,321 32,910 86,229 79,348 29,144 30,221 14,026 20,824 21,050 389,604


PRIMARY ACTIVITIES - VISITORS IN VEHICLES:
Scuba Diving 0 0 0 0 666 666 736 605 806 149 0 0 3,628
Boat Fishing 0 0 641 4,552 8,058 8,414 13,354 8,819 5,715 2,931 1,452 382 54,318
Ice Fishing at Reservoir 780 720 800 0 0 0 0 0 0 0 0 0 2,300
Shore Fishing at Reservoir 0 0 0 6,000 6,200 6,000 4,960 3,100 2,400 1,860 1,200 620 32,340
Shore Fishing at Gravel Ponds 0 0 0 0 436 479 497 473 502 110 0 0 2,497
Personal Interpretation 44 16 14 39 83 1,001 373 594 104 44 129 129 2,570
Non-Personal Interpretation 605 546 605 585 1,209 1,170 1,209 1,209 1,170 605 585 585 10,083
Environmental Education 0 0 56 39 238 386 45 76 92 54 129 129 1,244
Group Camping 0 0 108 900 3,168 3,132 3,960 1,359 2,736 684 0 0 16,047
Camping - Electrical 188 69 2,620 6,400 5,776 8,158 16,994 8,796 11,952 5,878 1,676 526 69,033
Camping - Basic 0 0 0 0 0 0 0 9,678 0 0 0 0 9,678
Canoeing and Kayaking at Gravel Ponds 0 0 0 0 72 90 72 72 90 18 0 0 414
Open Water Swimming at Gravel Ponds 0 0 0 0 3,200 3,350 3,200 3,200 3,350 0 0 0 16,300
Long-Distance Swim Training at Gravel Ponds 0 0 0 0 1,675 1,950 1,725 1,775 1,850 425 0 0 9,400
Primary Picnicking at Gravel Ponds 0 0 0 0 590 615 725 590 690 140 0 0 3,350
Water Dog Training at Gravel Ponds 0 0 0 0 40 50 40 40 50 10 0 0 230
Swim Beach Use 0 0 0 0 3,185 11,710 21,790 10,375 3,175 0 0 0 50,235
Other (Non-Fishing) Motorcraft Use 0 0 577 5,000 8,168 12,922 13,661 11,914 9,473 4,811 1,467 163 68,156
Non-Fishing Non-Motorcraft Use at Reservoir 0 0 93 1,538 5,045 10,335 10,839 9,078 4,100 2,277 178 62 43,545
Jet Skiing 0 0 36 576 2,649 8,370 8,352 7,860 1,674 216 84 39 29,856
Water Skiing 0 0 87 934 6,878 8,580 12,112 10,166 3,378 1,951 78 0 44,164
Hot-Air Ballooning 186 186 186 180 360 720 744 744 360 372 180 186 4,404
Flying Model Radio-Controlled Airplanes 620 560 1,240 1,200 1,550 1,800 2,170 2,170 1,800 1,240 600 620 15,570
Group Picnic - Marina Point 0 0 0 0 240 600 720 780 300 0 0 0 2,640
Group Picnic - Riverside 0 0 0 60 180 540 420 600 240 0 0 0 2,040
Group Picnic - Heronry Overlook 0 0 0 160 800 720 800 560 320 160 0 0 3,520
Group Picnic - Fox Run 0 0 0 40 200 440 520 320 200 80 0 0 1,800
Other (Non-Group) Primary Picnicking at Reservoir 155 140 155 300 620 600 620 620 600 155 150 155 4,270
Wildlife Viewing/Nature Observation/Photography 527 476 527 510 1,054 1,020 1,054 1,054 1,020 527 510 527 8,806
Dog Tracking 124 112 186 240 248 0 0 0 300 310 120 124 1,764
Search & Rescue Dog Training 0 0 0 0 0 0 0 0 0 0 100 0 100
Horseback Riding - Spring Gulch 0 0 110 747 798 176 140 220 154 134 69 0 2,548
Horseback Riding - Chatfield (Not in Trail Counts) 2,188 2,125 2,465 2,422 3,995 4,080 4,165 3,995 4,250 2,188 2,125 2,592 36,590
Sightseeing (Participating in No Other Activities) 24,349 32,151 52,578 65,316 104,231 102,855 81,186 66,417 71,388 50,443 41,120 29,068 721,102
TOTAL VISITORS IN VEHICLES: 29,766 37,101 63,084 97,738 171,612 200,929 207,183 167,259 134,239 77,772 51,952 35,907 1,274,542


TOTAL CHATFIELD STATE PARK VISITORS 46,366 56,241 79,866 121,059 204,522 287,158 286,531 196,403 164,460 91,798 72,776 56,957 1,664,137



Compare: Delete�

page

Matching page not found







Table 4. Visitors Remain 5 ft


TABLE 4. SIGHTSEERS AND OTHER VISITORS REMAINING AT CHATFIELD DURING CONSTRUCTION, AND DURING YEARS 1-5 & 6-50 AFTER 5-FT REALLOCATION


7/1/2010 2-YR CONSTRUCTION PERIOD YEARS 1 THROUGH 5 YEARS 6 THROUGH 50
Chatfield % Reduct. Chatfield % Chatfield Visits at % Reduction Chatfield % Chatfield Visits at % Reduction Chatfield % Chatfield Visits at
SP Visits in Visits Visits Reduction Alternate in Visits, 5 yr Visits Reduction Alternate in Vistis after Visits Reduction Alternate
Per Year Construction during at Alter- Sites in Incomplete during at Alternate Sites in Stabilization, during at Alternate Sites in


ACTIVITY in 2007 Period Construc. nate Site Const. Reallocation 5 yr period Site yrs 1-5 Yrs 1-5 Years 6-50 Years 6-50 Site yrs 6-50 Yrs 6-50
TRAIL USES:
Hiking / Jogging / Walking 83,591 17.50% 68,963 81.80% 11,966 11.10% 74,312 81.80% 7,590 6.40% 78,241 81.80% 4,376
Bicycling on Trail 204,372 28.30% 146,535 80.00% 46,270 10.90% 182,095 80.00% 17,822 8.20% 187,613 80.00% 13,407
Dog Exercise Area 88,636 0.00% 88,636 0.00% 0 0.00% 88,636 0.00% 0 0.00% 88,636 0.00% 0
Equestrian Trail Use 13,007 4.90% 12,370 25.00% 159 2.60% 12,669 25.00% 85 2.60% 12,669 25.00% 85
Personal Interpretation 2,570 17.50% 2,120 81.80% 368 11.10% 2,285 81.80% 233 6.40% 2,406 81.80% 134
Non-Personal Interpretation 10,083 17.50% 8,318 81.80% 1,444 11.10% 8,964 81.80% 915 6.40% 9,438 81.80% 528
Environmental Education 1,244 17.50% 1,026 81.80% 178 11.10% 1,106 81.80% 113 6.40% 1,164 81.80% 65
Camping 94,758 15.00% 80,544 81.80% 11,627 7.50% 87,651 81.80% 5,814 0.00% 94,758 81.80% 0
GRAVEL POND USES:
Canoeing and Kayaking 414 1.80% 407 50.00% 4 0.00% 414 50.00% 0 0.00% 414 50.00% 0
Long-Distance Swim Training 9,400 1.80% 9,231 50.00% 85 0.00% 9,400 50.00% 0 0.00% 9,400 50.00% 0
Open Water Swim 16,300 1.80% 16,007 50.00% 147 0.00% 16,300 50.00% 0 0.00% 16,300 50.00% 0
Shore Fishing 2,497 1.80% 2,452 50.00% 23 0.00% 2,497 50.00% 0 0.00% 2,497 50.00% 0
Primary Picnicking (non-group) 3,350 1.80% 3,290 50.00% 30 0.00% 3,350 50.00% 0 0.00% 3,350 50.00% 0
Water Rescue Dog Training 230 1.80% 226 50.00% 2 0.00% 230 50.00% 0 0.00% 230 50.00% 0
Scuba diving 3,628 1.80% 3,563 50.00% 33 0.00% 3,628 50.00% 0 0.00% 3,628 50.00% 0
Swimming/Swim Beach 50,235 25.00% 37,676 100.00% 12,559 25.00% 37,676 100.00% 12,559 0.00% 50,235 100.00% 0
SURFACE WATER RECREATION:
Boat Fishing 54,318 3.70% 52,308 70.00% 1,407 3.50% 52,417 70.00% 1,331 0.00% 54,318 70.00% 0
Other Motorcraft Use 68,156 3.70% 65,634 70.00% 1,765 3.50% 65,771 70.00% 1,670 0.00% 68,156 70.00% 0
Other Non-Motorcraft Use 43,545 3.70% 41,934 70.00% 1,128 3.50% 42,021 70.00% 1,067 0.00% 43,545 70.00% 0
Jet Skiing 29,856 3.70% 28,751 70.00% 774 3.50% 28,811 70.00% 732 0.00% 29,856 70.00% 0
Water Skiing 44,164 3.70% 42,530 70.00% 1,144 3.50% 42,618 70.00% 1,082 0.00% 44,164 70.00% 0
FISHING:
Ice Fishing at Reservoir 2,300 11.00% 2,047 83.30% 211 0.00% 2,300 83.30% 0 0.00% 2,300 83.30% 0
Shore Fishing at Reservoir 32,340 11.00% 28,783 83.30% 2,963 0.00% 32,340 83.30% 0 0.00% 32,340 83.30% 0
Hot Air Ballooning 4,404 0.00% 4,404 33.30% 0 0.00% 4,404 33.30% 0 0.00% 4,404 33.30% 0
Flying Model Airplanes 15,570 7.50% 14,402 25.00% 292 0.00% 15,570 25.00% 0 0.00% 15,570 25.00% 0
Group Picnicking 10,000 50.00% 5,000 50.00% 2,500 50.00% 5,000 50.00% 2,500 10.00% 9,000 50.00% 500
Non-Group Primary Picnicking, Lake 4,270 50.00% 2,135 50.00% 1,068 50.00% 2,135 50.00% 1,068 10.00% 3,843 50.00% 214
Dog Tracking 1,764 100.00% 0 16.70% 295 100.00% 0 16.70% 295 100.00% 0 16.70% 295
Search and Rescue Dog Training 100 100.00% 0 16.70% 17 100.00% 0 16.70% 17 100.00% 0 16.70% 17
View Birds / Wildlife; Photography 8,806 59.30% 3,584 66.70% 3,483 42.70% 5,046 66.70% 2,508 36.70% 5,574 66.70% 2,156
EQUESTRIAN USE: 0 0
Horseback Riding - Spring Gulch 2,548 0.00% 2,548 25.00% 0 0.00% 2,548 25.00% 0 0.00% 2,548 25.00% 0
Horseback Riding (not in trail counts) 36,590 4.90% 34,797 25.00% 448 2.60% 35,639 25.00% 238 2.60% 35,639 25.00% 238


SUBTOTAL, NON-SIGHTSEERS: 943,046 810,221 102,390 867,833 57,639 912,236 22,015
Sightseeing 721,102 619,537 78,293 663,590 44,074 697,543 16,834


TOTAL 1,664,148 14.08% 1,429,758 77.09% 180,683 7.98% 1,531,423 76.63% 101,713 3.27% 1,609,779 71.45% 38,849



Compare: Delete�

page

Matching page not found







Table 5. Visitors Remain 12 ft


TABLE 5. SIGHTSEERS AND OTHER VISITORS REMAINING AT CHATFIELD DURING CONSTRUCTION, AND DURING YEARS 1-5 & 6-50 AFTER 12-FT REALLOCATION


4/8/2010 2-YR CONSTRUCTION PERIOD YEARS 1 THROUGH 5 YEARS 6 THROUGH 50
Chatfield % Reduct. Chatfield % Chatfield Visits at % Reduction Chatfield % Chatfield Visits at % Reduction Chatfield % Chatfield Visits at
SP Visits in Visits Visits Reduction Alternate in Visits, 5 yr Visits Reduction Alternate in Vistis after Visits Reduction Alternate
Per Year Construction during at Alter- Sites in Incomplete during at Alternate Sites in Stabilization, during at Alternate Sites in


ACTIVITY in 2007 Period Construc. nate Site Const. Reallocation 5 yr period Site yrs 1-5 Yrs 1-5 Years 6-50 Years 6-50 Site yrs 6-50 Yrs 6-50
TRAIL USES:
Hiking / Jogging / Walking 83,591 23.30% 64,114 81.80% 15,932 14.80% 71,220 81.80% 10,119 8.50% 76,486 81.80% 5,812
Bicycling on Trail 204,372 37.70% 127,324 80.00% 61,638 14.50% 174,738 80.00% 23,707 10.90% 182,095 80.00% 17,822
Dog Exercise Area 88,636 0.00% 88,636 0.00% 0 0.00% 88,636 0.00% 0 0.00% 88,636 0.00% 0
Equestrian Trail Use 13,007 6.50% 12,162 25.00% 211 3.50% 12,552 25.00% 114 3.50% 12,552 25.00% 114
Personal Interpretation 2,570 23.30% 1,971 81.80% 490 14.80% 2,190 81.80% 311 8.50% 2,352 81.80% 178
Non-Personal Interpretation 10,083 23.30% 7,734 81.80% 1,921 14.80% 8,591 81.80% 1,220 8.50% 9,226 81.80% 701
Environmental Education 1,244 23.30% 954 81.80% 237 14.80% 1,060 81.80% 151 8.50% 1,138 81.80% 87
Camping 94,758 20.00% 75,806 81.80% 15,503 10.00% 85,282 81.80% 7,751 0.00% 94,758 81.80% 0
GRAVEL POND USES:
Canoeing and Kayaking 414 3.70% 399 50.00% 8 0.00% 414 50.00% 0 0.00% 414 50.00% 0
Long-Distance Swim Training 9,400 3.70% 9,052 50.00% 174 0.00% 9,400 50.00% 0 0.00% 9,400 50.00% 0
Open Water Swim 16,300 3.70% 15,697 50.00% 302 0.00% 16,300 50.00% 0 0.00% 16,300 50.00% 0
Shore Fishing 2,497 3.70% 2,405 50.00% 46 0.00% 2,497 50.00% 0 0.00% 2,497 50.00% 0
Primary Picnicking (non-group) 3,350 3.70% 3,226 50.00% 62 0.00% 3,350 50.00% 0 0.00% 3,350 50.00% 0
Water Rescue Dog Training 230 3.70% 221 50.00% 5 0.00% 230 50.00% 0 0.00% 230 50.00% 0
Scuba diving 3,628 3.70% 3,494 50.00% 67 0.00% 3,628 50.00% 0 0.00% 3,628 50.00% 0
Swimming/Swim Beach 50,235 25.00% 37,676 100.00% 12,559 25.00% 37,676 100.00% 12,559 0.00% 50,235 100.00% 0
SURFACE WATER RECREATION:
Boat Fishing 54,318 3.70% 52,308 70.00% 1,407 3.50% 52,417 70.00% 1,331 0.00% 54,318 70.00% 0
Other Motorcraft Use 68,156 3.70% 65,634 70.00% 1,765 3.50% 65,771 70.00% 1,670 0.00% 68,156 70.00% 0
Other Non-Motorcraft Use 43,545 3.70% 41,934 70.00% 1,128 3.50% 42,021 70.00% 1,067 0.00% 43,545 70.00% 0
Jet Skiing 29,856 3.70% 28,751 70.00% 774 3.50% 28,811 70.00% 732 0.00% 29,856 70.00% 0
Water Skiing 44,164 3.70% 42,530 70.00% 1,144 3.50% 42,618 70.00% 1,082 0.00% 44,164 70.00% 0
FISHING:
Ice Fishing at Reservoir 2,300 11.00% 2,047 83.30% 211 0.00% 2,300 83.30% 0 0.00% 2,300 83.30% 0
Shore Fishing at Reservoir 32,340 11.00% 28,783 83.30% 2,963 0.00% 32,340 83.30% 0 0.00% 32,340 83.30% 0
Hot Air Ballooning 4,404 35.70% 2,832 33.30% 523 0.00% 4,404 33.30% 0 0.00% 4,404 33.30% 0
Flying Model Airplanes 15,570 10.00% 14,013 25.00% 389 0.00% 15,570 25.00% 0 0.00% 15,570 25.00% 0
Group Picnicking 10,000 50.00% 5,000 50.00% 2,500 50.00% 5,000 50.00% 2,500 10.00% 9,000 50.00% 500
Non-Group Primary Picnicking, Lake 4,270 50.00% 2,135 50.00% 1,068 50.00% 2,135 50.00% 1,068 10.00% 3,843 50.00% 214
Dog Tracking 1,764 100.00% 0 16.70% 295 100.00% 0 16.70% 295 100.00% 0 16.70% 295
Search and Rescue Dog Training 100 100.00% 0 16.70% 17 100.00% 0 16.70% 17 100.00% 0 16.70% 17
View Birds / Wildlife; Photography 8,806 59.30% 3,584 66.70% 3,483 42.70% 5,046 66.70% 2,508 36.70% 5,574 66.70% 2,156
EQUESTRIAN USE: 0 0
Horseback Riding - Spring Gulch 2,548 0.00% 2,548 25.00% 0 0.00% 2,548 25.00% 0 0.00% 2,548 25.00% 0
Horseback Riding (not in trail counts) 36,590 6.50% 34,212 25.00% 595 3.50% 35,309 25.00% 320 3.50% 35,309 25.00% 320


SUBTOTAL, NON-SIGHTSEERS: 943,046 777,182 127,417 854,054 68,522 904,224 28,216
Sightseeing 721,102 594,274 97,430 653,054 52,395 691,417 21,575


TOTAL 1,664,148 17.59% 1,371,456 76.82% 224,847 9.44% 1,507,108 77.00% 120,917 4.12% 1,595,641 72.68% 49,791
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Table 6. Mean Unit Day Values


TABLE 6. UNIT DAY VALUES AT CHATFIELD STATE PARK AND SUBSTITUTE SITES DURING CONSTRUCTION, YEARS 1-10, & 11-50 AFTER REALLOCATION 12/1/2010


CONSTRUCTION WITHOUT REALLOCATION WITH 5-FOOT REALLOCATION WITH 12-FOOT REALLOCATION
UDV Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard Mean Standard


for 2-Yr UDV, Deviation UDV, Deviation UDV, Deviation UDV, Deviation UDV, Deviation UDV, Deviation
Const. FY11$, of FY11$, of FY11$, of FY11$, of FY11$, of FY11$, of
Period, Years UDVs Years UDVs Years UDVs Years UDVs Years UDVs Years UDVs


ACTIVITY FY11$ 1-10 Yrs 1-10 11-50 Yrs 11-50 1-10 Yrs 1-10 11-50 Yrs 11-50 1-10 Yrs 1-10 11-50 Yrs 11-50
SPECIAL RECREATION - Scuba Diving $19.19 $19.67 $0.96 $19.12 $1.04 $19.07 $0.85 $18.73 $0.53 $19.27 $1.74 $19.11 $1.77


GENERAL FISHING AND HUNTING:
Boat Fishing $9.08 $9.35 $0.55 $9.38 $0.60 $9.11 $0.39 $9.05 $0.59 $8.96 $0.36 $8.94 $0.47
Ice Fishing at Reservoir $8.25 $8.53 $0.57 $8.44 $0.66 $8.42 $0.70 $8.53 $0.57 $8.89 $0.49 $8.66 $0.51
Shore Fishing at Reservoir $8.61 $8.99 $0.77 $9.04 $0.77 $8.14 $0.74 $8.52 $0.19 $7.95 $0.63 $8.45 $0.61
Shore Fishing at Gravel Ponds $8.11 $8.50 $0.79 $8.34 $0.58 $8.06 $0.84 $8.12 $0.56 $7.93 $0.94 $8.26 $0.61


GENERAL RECREATION:
Hiking / Jogging / Walking $8.61 $9.16 $1.11 $8.96 $1.08 $8.50 $0.68 $8.32 $0.76 $8.39 $0.74 $8.33 $0.73
Bicycling on Trail $7.61 $7.86 $0.50 $7.98 $0.40 $7.76 $0.38 $7.88 $0.35 $7.69 $0.33 $7.90 $0.40
Dog Exercise Area $8.32 $8.74 $0.84 $8.51 $0.77 $8.30 $0.41 $8.15 $0.38 $8.34 $0.36 $8.30 $0.89
Equestrian Trail Use $8.95 $9.36 $0.82 $8.43 $0.96 $8.64 $0.73 $7.77 $0.76 $8.42 $0.72 $7.69 $0.82
Interpretation and Environmental Education $8.56 $8.97 $0.83 $9.01 $0.80 $6.94 $0.62 $7.35 $0.43 $6.45 $0.83 $6.75 $0.75
Camping $8.21 $8.68 $0.95 $8.67 $0.95 $8.19 $0.42 $8.20 $0.46 $8.20 $0.55 $8.16 $0.55
Canoeing and Kayaking at Gravel Ponds $7.11 $7.67 $1.13 $7.63 $1.10 $7.43 $1.17 $7.73 $0.82 $6.94 $0.88 $7.28 $0.62
Open Water / Long-Distance Swimming $7.57 $7.93 $0.72 $7.95 $0.72 $7.80 $0.63 $7.92 $0.69 $7.88 $0.67 $7.91 $0.71
Primary Picnicking at Gravel Ponds $6.36 $6.70 $0.68 $6.76 $0.77 $6.21 $0.42 $6.32 $0.55 $6.20 $0.95 $6.74 $1.18
Water Rescue Dog Training $8.34 $8.55 $0.43 $8.40 $0.55 $8.34 $0.07 $8.22 $0.17 $8.20 $0.25 $8.12 $0.52
Swimming, Other Swim Beach Uses $8.02 $8.42 $0.80 $8.55 $0.67 $7.65 $0.71 $7.98 $0.49 $7.44 $0.77 $7.82 $0.55
Non-Fishing Motorcraft Use $8.13 $8.42 $0.59 $8.34 $0.66 $8.24 $0.56 $8.10 $0.79 $8.12 $0.46 $8.02 $0.64
Non-Motorcraft Use at Reservoir $8.27 $8.70 $0.87 $8.67 $1.03 $8.14 $0.65 $8.11 $0.90 $7.97 $0.68 $7.97 $0.85
Jet Skiing $7.84 $8.14 $0.60 $8.12 $0.79 $7.81 $0.74 $8.01 $0.63 $7.63 $0.63 $7.90 $0.69
Water Skiing and Tube Towing $8.05 $8.23 $0.36 $8.10 $0.41 $7.93 $0.41 $7.72 $0.53 $7.91 $0.52 $7.77 $0.65
Hot Air Ballooning $8.05 $8.61 $1.12 $8.55 $1.11 $8.15 $0.54 $8.24 $0.33 $8.54 $0.60 $8.65 $0.94
Flying Model Radio-Controlled Airplanes $8.86 $9.02 $0.33 $9.01 $0.35 $8.94 $0.39 $9.00 $0.36 $8.88 $0.47 $8.99 $0.38
Group Picnicking $7.84 $8.05 $0.42 $8.02 $0.50 $7.60 $0.67 $7.56 $0.81 $7.63 $0.48 $7.83 $0.54
Non-Group Primary Picnicking at Reservoir $7.58 $7.93 $0.70 $7.92 $0.70 $7.24 $0.40 $7.54 $0.57 $6.96 $0.35 $7.51 $0.75
Dog Tracking $8.37 $8.61 $0.49 $8.29 $0.32 $7.93 $0.21 $7.71 $0.30 $7.83 $0.12 $7.68 $0.30
Search and Rescue Dog Training $8.73 $8.77 $0.09 $8.57 $0.19 $7.92 $0.24 $8.29 $0.38 $7.40 $0.70 $8.20 $0.71
View Wildlife, Nature Obs., Photography $9.04 $9.40 $0.73 $9.23 $0.75 $7.06 $0.59 $7.31 $0.39 $6.16 $0.71 $6.43 $0.63
Horseback Riding - Spring Gulch $7.98 $8.20 $0.44 $8.17 $0.43 $8.09 $0.35 $8.17 $0.43 $8.02 $0.29 $8.13 $0.42
Horseback Riding (not in trail counts) $8.66 $9.11 $0.91 $8.33 $0.99 $7.82 $0.73 $7.46 $0.38 $7.13 $1.05 $6.70 $0.88
Sightseeing (no other activities) $3.58 $3.58 $0.00 $3.58 $0.00 $3.58 $0.00 $3.58 $0.00 $3.58 $0.00 $3.58 $0.00
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Table 7. Recreation Benefits


12/2/2010 2-YR CONSTRUCTION WITHOUT REALLOCATION WITH 5-FOOT REALLOCATION WITH 12-FOOT REALLOCATION
Annual Annual Annual Annual Annual Annual Annual Annual Annual Annual
Benefits Benefits Benefits Benefits Benefits Benefits Benefits Benefits Benefits Benefits


Visits (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not (UDV not
Per Year rounded) rounded) rounded) rounded) rounded) rounded) rounded) rounded) rounded) rounded)


ACTIVITY in 2007 5-ft Realloc. 12-ft Realloc. Yrs 1-10 Yrs 11-50 Yrs 1-5 Yrs 6-10 Yrs 11-50 Yrs 1-5 Yrs 6-10 Yrs 11-50
SPECIAL RECREATION - Scuba Diving 3,628 69,005 68,343 71,375 69,379 69,186 69,186 67,203 69,899 69,899 69,343


GENERAL FISHING AND HUNTING:
Boat Fishing 54,318 487,532 487,532 507,873 509,412 489,291 494,746 491,668 481,518 486,870 485,693
Ice Fishing at Reservoir 2,300 18,615 18,615 19,619 19,403 19,371 19,371 19,619 19,062 19,062 19,927
Shore Fishing at Reservoir 32,340 273,048 273,048 290,607 292,354 263,248 263,248 275,666 257,168 257,168 273,208
Shore Fishing at Gravel Ponds 2,497 20,056 19,863 21,220 20,820 20,136 20,136 20,241 19,791 19,791 20,625


TOTAL FISHING 91,455 799,251 799,058 839,319 841,989 792,046 797,501 807,194 777,539 782,891 799,453
GENERAL RECREATION:


Hiking / Jogging / Walking 83,591 696,320 688,729 765,415 748,557 693,170 700,341 685,858 678,311 687,931 683,690
Bicycling on Trail 204,372 1,468,088 1,438,832 1,607,532 1,630,597 1,547,144 1,556,534 1,581,970 1,522,721 1,535,006 1,575,197
Dog Exercise Area 88,636 774,826 774,826 774,826 754,145 734,940 734,940 722,088 738,929 738,929 735,679
Equestrian Trail Use 13,007 112,160 110,763 121,789 109,671 110,180 110,180 99,041 106,540 106,540 97,394
Interpretation and Environmental Education 13,897 115,060 113,805 124,587 125,212 94,039 95,029 100,730 86,557 87,882 91,923
Camping 94,758 756,226 749,151 822,499 821,236 763,778 775,594 777,331 760,571 776,858 773,225
Canoeing and Kayaking at Gravel Ponds 414 2,915 2,887 3,176 3,160 3,077 3,077 3,201 2,872 2,872 3,013
Open Water / Long-Distance Swimming 25,700 192,881 191,032 203,904 204,212 200,460 200,460 203,544 202,413 202,413 203,338
Primary Picnicking at Gravel Ponds 3,350 21,098 20,895 22,432 22,639 20,804 20,804 21,165 20,777 20,777 22,592
Water Rescue Dog Training 230 1,899 1,881 1,967 1,933 1,918 1,918 1,891 1,885 1,885 1,868
Swimming, Other Swim Beach Uses 50,235 402,581 402,581 422,778 429,610 379,644 384,097 400,976 368,903 373,748 392,938
Non-Fishing Motorcraft Use 68,156 547,122 547,122 573,533 568,421 555,244 561,605 551,950 547,230 553,427 546,838
Non-Motorcraft Use at Reservoir 43,545 355,890 355,890 378,842 377,680 350,170 354,239 352,932 343,121 347,126 347,054
Jet Skiing 29,856 231,474 231,474 243,028 242,371 230,396 233,116 239,266 225,121 227,742 235,922
Water Skiing and Tube Towing 44,164 351,746 351,746 363,646 357,728 346,322 350,221 341,123 345,478 349,426 343,066
Hot Air Ballooning 4,404 35,443 27,003 37,910 37,672 35,901 35,901 36,280 37,601 37,601 38,095
Flying Model Radio-Controlled Airplanes 15,570 130,031 127,448 140,379 140,223 139,258 139,258 140,099 138,293 138,293 139,943
Group Picnicking 10,000 58,761 58,761 80,460 80,240 56,172 72,050 71,578 56,644 72,385 74,287
Non-Group Primary Picnicking at Reservoir 4,270 24,269 24,269 33,861 33,818 22,955 29,306 30,511 22,107 28,203 30,412
Dog Tracking 1,764 2,465 2,465 15,191 14,629 2,305 2,305 2,228 2,290 2,290 2,218
Search and Rescue Dog Training 100 146 146 877 857 130 130 165 118 118 131
View Wildlife, Nature Obs., Photography 8,806 63,824 63,824 82,747 81,294 52,555 53,900 56,109 45,642 46,851 49,041
Horseback Riding - Spring Gulch 2,548 20,885 20,885 20,885 20,809 20,613 20,613 20,809 20,443 20,443 20,698
Horseback Riding (not in trail counts) 36,590 305,006 301,206 333,335 304,856 280,349 280,349 267,593 253,752 253,752 238,459


SUBTOTAL, GENERAL RECREATION 847,963 6,671,116 6,607,621 7,175,599 7,111,570 6,641,524 6,715,967 6,708,438 6,528,319 6,612,498 6,647,021
Sightseeing (no activity; some commuters) 721,102 2,498,231 2,476,300 2,581,545 2,581,545 2,533,437 2,557,470 2,557,470 2,525,507 2,552,511 2,552,511


TOTAL GENERAL RECREATION 1,569,065 9,169,347 9,083,921 9,757,144 9,693,115 9,174,961 9,273,437 9,265,908 9,053,826 9,165,009 9,199,532


TOTAL, ALL RECREATION ACTIVITIES 1,664,148 10,037,603 9,951,322 10,667,838 10,604,483 10,036,193 10,140,124 10,140,305 9,901,264 10,017,799 10,068,328


PV 2 Yrs' Rec Benefits, 4.125% Interest/Yr: 21,334,440 21,151,054 22,673,973
PV of Rec Benefit Lost during Construction:(5-ft raise): 1,339,533 1,522,920 (12-ft raise)


Present Value of Rec Benefits, Yrs 1-10: 85,989,816
Present Value of Rec Benefits, Yrs 1-5: 44,522,861 43,924,286


Present Value of Rec Benefits, Yrs 6-10: 36,752,313 36,308,956
Present Value of Rec Benefits, Yrs 11-50: 137,534,189 131,514,055 130,580,563


Present Value of Rec Benefits, Yrs 1-50: 223,524,006 212,789,229 210,813,804
PV of Rec Benefits, w/ Construction Loss: 223,524,006 211,449,696 209,290,885
PV of NED Rec Benefit Losses for 50 Yrs: $0 $12,074,310 $14,233,121
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Name ____________________________________________Affiliation ______________________________________


Activity Rated ___________________Phone (_____)___________________ Email ________________________


Table 1: Guidelines for Assigning Points for General Recreation, Economic Guidance Memorandum 09-03, 8 Nov 08


CRITERIA JUDGMENT FACTORS:


ACCESSIBILITY
Total Points: 18


Limited access
by any means
to site or within


site


Fair access, poor
quality roads to


site; limited
access within


site


Fair access, fair
road to site; fair


access, good roads
within site


Good access,
good roads to


site; fair access,
good roads
within site


Good access,
high standard


road to site; good
access within site


Point Value: (0-3 points) (4-6 points) (7-10 points) (11-14 points) (15-18 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


CARRYING
CAPACITY*


Total Points: 14


Minimum
facility for


development
for public health


and safety


Basic facility to
conduct


activity(ies)


Adequate facilities
to conduct without
deterioration of the
resource or activity


experience


Optimum
facilities to


conduct activity
at site potential


Ultimate facilities
to achieve intent


of selected
alternative


Point Value: (0-2 points) (3-5 points) (6-8 points) (9-11 points) (12-14 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


* Value should be adjusted for overuse.


ENVIRONMENTAL
Total Points: 20


Low esthetic
factors** that
significantly


lower quality***


Average esthetic
quality; factors
exist that lower
quality to minor


degree


Above average
esthetic quality; any
limiting factors can


be reasonably
rectified


High esthetic
quality; no


factors exist that
lower quality


Outstanding
esthetic quality;
no factors exist


that lower quality


Point Value: (0-2 points) (3-6 points) (7-10 points) (11-15 points) (16-20 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


** Major esthetic qualities to be considered include geology and topography, water, and vegetation.
*** Factors to be considered to lowering quality include air and water pollution, pests, poor climate, and


unsightly adjacent areas.


RECREATION ANALYSIS — CHATFIELD STORAGE REALLOCATION FEASIBILITY REPORT / EIS


Exhibit A, p. 1
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Activity Rated __________________Have you participated? ____ Name


Table 1: Guidelines for Assigning Points for General Recreation, Economic Guidance Memorandum 09-03, 8 Nov 08


CRITERIA JUDGMENT FACTORS:


RECREATION
EXPERIENCE*
Total Points: 30


Two general
activities**


Several
general
activities


Several general
activities; one high


quality value
activity***


Several general
activities; more
than one high
quality value


activity


Numerous high
quality value


activities; some
general activities


Point Value: (0-4 points) (5-10 points) (11-16 points) (17-23 points) (24-30 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


* Value for water-oriented activities should be adjusted if significant seasonal water level changes occur.
** General activities include those that are common to the region and that are usually of normal quality. This


includes picnicking, camping, hiking, riding, cycling, and fishing and hunting of normal quality.
*** High quality value activities include those that are not common to the region and/or Nation, and that are usually


of high quality.


AVAILABILITY OF
OPPORTUNITY***
* Total Points: 18


Several within
1 hr. travel
time; a few


within 30 min.
travel time


Several within
1 hr. travel
time; none


within 30 min.
travel time


One or two within 1
hr. travel time;


none within 45 min.
travel time


None within 1
hr. travel time


None within 2 hr.
travel time


Point Value: (0-3 points) (4-6 points) (7-10 points) (11-14 points) (15-18 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


**** Likelihood of success at fishing and hunting.


OPTIONAL: PLEASE PROVIDE ANY COMMENTS BELOW; ADDITIONAL SHEETS ARE ALSO AVAILABLE.


Exhibit A, p. 2
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Name ____________________________________________Affiliation ______________________________________


Activity Rated SCUBA DIVING Phone (_____)___________________Email ________________________


Table 2: Guidelines for Assigning Points for Special Recreation, Economic Guidance Memorandum 09-03, 8 Nov 08


CRITERIA JUDGMENT FACTORS:


ACCESSIBILITY
Total Points: 18


Limited access
by any means
to site or within


site


Fair access, poor
quality roads to


site; limited
access within


site


Fair access, fair
road to site; fair
access, good


roads within site


Good access,
good roads to


site; fair
access, good
roads within


site


Good access, high
standard road to
site; good access


within site


Point Value: (0-3 points) (4-6 points) (7-10 points) (11-14 points) (15-18 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


CARRYING
CAPACITY*


Total Points: 14


Minimum
facility for


development
for public health


and safety


Basic facility to
conduct


activity(ies)


Adequate facilities
to conduct without
deterioration of the
resource or activity


experience


Optimum
facilities to


conduct activity
at site potential


Ultimate facilities
to achieve intent of
selected alternative


Point Value: (0-2 points) (3-5 points) (6-8 points) (9-11 points) (12-14 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


* Value should be adjusted for overuse.


ENVIRONMENTAL
Total Points: 20


Low esthetic
factors** that
significantly


lower quality***


Average esthetic
quality; factors
exist that lower
quality to minor


degree


Above average
esthetic quality;


any limiting factors
can be reasonably


rectified


High esthetic
quality; no


factors exist
that lower


quality


Outstanding
esthetic quality; no
factors exist that


lower quality


Point Value: (0-2 points) (3-6 points) (7-10 points) (11-15 points) (16-20 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


** Major esthetic qualities to be considered include geology and topography, water, and vegetation.
*** Factors to be considered to lowering quality include air and water pollution, pests, poor climate, and


unsightly adjacent areas.


RECREATION ANALYSIS — CHATFIELD STORAGE REALLOCATION FEASIBILITY REPORT / EIS


Exhibit B, p. 1
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Activity Rated SCUBA DIVING Have you participated? ______ Name


Table 2: Guidelines for Assigning Points for Special Recreation, Economic Guidance Memorandum 09-03, 8 Nov 08


CRITERIA JUDGMENT FACTORS:


RECREATION
EXPERIENCE


Total Points: 30


Heavy use or
frequent


crowding or
other


interference
with use


Moderate use,
other users
evident and


likely to
interfere with


use


Moderate use, some
evidence of other


users and occasional
interference with use


due to crowding


Usually little
evidence of
other users,
rarely if ever


crowded


Very low evidence
of other users,
never crowded


Point Value: (0-4 points) (5-10 points) (11-16 points) (17-23 points) (24-30 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


AVAILABILITY OF
OPPORTUNITY*
Total Points: 18


Several within
1 hr. travel
time; a few


within 30 min.
travel time


Several within
1 hr. travel
time; none


within 30 min.
travel time


One or two within 1
hr. travel time; none
within 45 min. travel


time


None within 1
hr. travel time


None within 2 hr.
travel time


Point Value: (0-3 points) (4-6 points) (7-10 points) (11-14 points) (15-18 points)


POINTS: Without Reallocation With Reallocation (5' Pool Raise) With Reallocation (12' Pool Raise)
Short-Term Long-Term Short-Term Long-Term Short-Term Long-Term


(Existing/for 10 Yrs) (in 11-50 Years) (First 10 Years) (11-50 Years) (First 10 Years) (11-50 Years)


* Likelihood of success at fishing and hunting.


OPTIONAL: PLEASE PROVIDE ANY COMMENTS BELOW; ADDITIONAL SHEETS ARE ALSO AVAILABLE.


Exhibit B, p. 2
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EXHIBIT C 


 


PERSONS ASSIGNING UNIT DAY VALUE POINTS 


FOR RECREATION ACTIVITIES AT CHATFIELD STATE PARK (SP) 


UNDER 3 ALTERNATIVES AND 2 TIME PERIODS 


 


 


PERSONS WHO RECREATE AT CHATFIELD SP AND THEIR AFFILIATIONS: 


Marcia Anziano – Colorado Masters Swimming Association 


Michael Anziano – Dog owner who uses No-Leash Dog Exercise Area at Chatfield SP 


Verle Beucke – Dog owner who uses No-Leash Dog Exercise Area at Chatfield SP 


Ann Bonnell – Audubon Society of Greater Denver; Sierra Club (South Platte group); 


Volunteers at Audubon Center and to lead bird and plant walks at Chatfield SP 


Julie Chaney – Back Country Horsemen of Colorado 


Doug Chestnutt – Equestrian who lives near Chatfield SP and accesses it on horseback 


Heather Chestnutt – Douglas County 4-H Horse Project participant 


Justin Chestnutt – Douglas County 4-H Horse Project participant 


Michele Chestnutt – Equestrian who lives near Chatfield SP and accesses it on horseback 


Eric Coe – Colorado Walleye Association 


Gery DeKoevend – Owner, Fantasy Balloons; Organizer, Rocky Mountain Balloon 


Festival 


Ginger DeLaney – Chatfield Balloonport Association 


Emily Distler – Central Colorado Eventing Club; Volunteer who maintains equestrian 


jumps at Spring Gulch 


Luke Eachus – Colorado Walleye Association; Fishing guide 


Tom Elliot – Jefco Aeromodelers 


Dave Evans – Bike Jeffco 


Carole Joy Evert – Owner, Blue Springs & Katydid Dog Training Center 


Lee Farrell – Part-time professional wildlife photographer 


Gennifer Giustina – Central Colorado Eventing Club 


Mike Haverland – Jefco Aeromodelers 


Jean Hilbig – Denver Foothills Tracking Association 


Ron Horn – High Country Newfoundland Club; Newfoundland Club of America; Denver 


Foothills Tracking Association 


Mike Ihrig – Owns and trains Portuguese water rescue dogs 


Lynn Kaemmerer – Pembroke Welsh Corgi Club of the Rockies; Denver Foothills 


Tracking Association 


Frank Kafka – Chatfield Balloonport Association 


Joey Kellner – American Birding Association; Colorado Field Ornithologists; Denver 


Field Ornithologists; Volunteer naturalist who leads birding walks at Chatfield SP 


Robert Kline – Chatfield Sailing & Yacht Club 


Peter Lyddon – Scuba diving instructor; Owner, Gobe Divers 


Jeff Magouirk – Colorado Masters Swimming Association 


Robert Malouff – Chatfield Sailing & Yacht Club 


Dave Martinache – Scuba diving instructor; Owner, Colorado Scuba 
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Roisin McEwen – American Quarter Horse Association; American Buckskin Registry 


Association; Chatfield Community Association; Douglas County 4-H Horse 


Project Leader 


Marv McKinley – Chatfield Balloonport Association 


Joe Onofrio – Chatfield Sailing & Yacht Club 


Vincent Phelan – Scuba diving instructor for the fire department  


Jerry Raskin – Audubon Society of Greater Denver; The Nature Conservancy; North 


American Nature Photographers Association 


Bruce Ream – Jefco Aeromodelers 


Jennifer Riefenberg – Chatfield Community Association; Wildlife expert and observer 


Judy Siel – Bicycle Douglas County 


Ross Simpson – Chatfield Sailing & Yacht Club 


Lou Skoglund – Volunteer, Corps Tri-Lakes Visitor Center; Organizes bicycle tours 


Jim Smith – Retired Operations Manager, Chatfield SP 


Jerry Stabrava – Equestrian who lives near Chatfield SP and accesses it on horseback 


Tracy Stabrava – Colorado Horse Council; Back Country Horseman; American Paint 


Horse Association; American Quarter Horse Association 


Ken Tadolini – Chatfield Balloonport Association; Owner, Rocky Mountain Hot Air LLC 


Scott Taylor – Scuba diving instructor; Owner, A-1 Scuba & Travel Center 


Kent Wiley – Audubon Society of Greater Denver; Retired Park Manager, Chatfield SP 


Susan Yasuhara – Tri-athlete; Team CWW 


Nathan Zelinsky – Colorado Walleye Association; Fishing guide; Co-owner, Tightline 


Outdoors 


Stephanie Zelinsky – Co-owner, Tightline Outdoors 


Sue Zgol – Water Trial Judge for Portuguese Water Dogs 


Bill Zimmerman – Jefco Aeromodelers 


 


CHATFIELD MARINA OWNERS AND OPERATORS: 


Linda Perry – Co-owner, Chatfield Marina 


Roger Perry – Co-owner, Chatfield Marina 


 


COLORADO STATE PARKS STAFF: 


Keith Kahler – Park Manager 


Christina Bradshaw – Senior Ranger 


Obadiah Broughton – Ranger 


Colin Chisholm – Ranger 


Crystal Dreiling – Ranger 


Ryan Eggelton – Ranger 


Glenn Honaman – Ranger 


 


U.S. ARMY CORPS OF ENGINEERS’ TRI-LAKES STAFF: 


Ray Child – Ranger 


Karen Sitoski – Ranger 
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EXHIBIT D 


COMMENTS MADE BY PERSONS INVITED TO ATTEND WORKSHOPS TO 


ASSIGN UNIT DAY VALUE (UDV) POINTS TO ASSESS ENJOYMENT OF 


RECREATION ACTIVITIES AT CHATFIELD UNDER THREE ALTERNATIVES 


AND TWO TIME PERIODS 


 


LAND-BASED ACTIVITIES 


 


DOG TRACKING (High Quality Value Activity) 


 


1. (Activity participant) Dog tracking has not been addressed in the plans presented 


today.  Both the 5-foot and 12-foot options take away the fields that we use.  No 


information was provided to tell us if we will get fields to replace what we lose.  There 


will be revegetation problems with the 12-foot reallocation.  There are no other areas in 


the Front Range [where] we can hold events (space & permission [are required]). 


Dog tracking needs have not been addressed by the plans presented.  We use the 


open fields to walk tracks and run dogs on the tracks.  We use the fields on either side of 


the park road from Deer Creek to Heronry parking lot.  We use the water service road 8-


10 weekends a year for tests, to access the fields from Deer Creek north to the dam.  


These were taken away from us 2 years ago due to Homeland Security issues. 


[Dog tracking] includes about 50 people year-round.  We train year-round.  There 


are 2 large (15-20 dogs) classes each week (Tuesday & Saturday).  There are individuals 


training in the park almost every day.  There are 8-10 tests a year that include testing up 


to 12 dogs each.  These take 2 days and are usually on weekends. 


Most of the fields we need for a test or training are those between Deer Creek and 


the Platte River Bridge.  Plans presented today eliminate most of those fields as potential 


tracking areas.  Options for giving us access to enough fields to train / test: 


1) Give us permission to use the fields on the west side of the main park road from Deer 


Creek to the Dam. 


2) Provide a parking area (4-6 cars) and [an] opening in [the] fence to access the fields 


south of the Gravel Ponds. 


3) Provide road access & parking at [the] end of Proposed Emergency Road on east side 


of Gravel Pond – giving us access to south fields. 


4) Give [us] permission to use more fields (and closed campgrounds in winter) on [the] 


east side of [the] Park (where there are no prairie dogs).  (Written comment provided 


4-16-09.) 


 


2. (Activity participant) There can be no loss in amount and characteristics of dog 


tracking areas in the future.  Each dog needs its own track.  Each novice dog needs at 


least 5 acres of field, and each advanced dog needs at least 10 acres of field.  A total of 


60-80 acres is needed for a tracking test and 120 acres for one annual double tracking 


test.  Currently, dog trackers are able to use at least 120 acres.  American Kennel Club-


sanctioned clubs hold 10-15 tests (15 weekends) per year plus 2-4 days per week for local 


practices year-round.  Dogs can co-exist with horses.  I am grateful to be able to park 


adjacent to the park road during non-summer months.  (Telephone comment provided 1-


8-09.) 
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3. (Activity participant) We, the tracking dog community, has had a great deal of land 


restricted from our use already; with the 5 foot pool [reallocation], the [remaining 


tracking area] is already gone.  Reseeding prairie grass to date has been totally 


unsuccessful with the water pipeline; with all the soil/land moving, I foresee a weed 


patch – no true vegetation for acres and acres, not even fodder fit for deer or elk.  [There 


will be] habitat loss for fox and coyotes with loss of trees – in dry Colorado, who is going 


to water the future shade trees?  (Written comment provided 4-16-09.) 


 


4. (Activity participant) There is not enough information provided today as to whether 


there will be any accessibility for our activity with this project.  [What are the plans for] 


mitigation of trees and vegetation???  (Written comment provided 4-16-09.) 


 


5. (Activity participant) It is important that adequate flat area and area with high local 


relief (hills and swales) for obstacles are both available for tracking competitions.  The 


area adjacent to the Water Board Road is frequently used for dog tracking.  (Telephone 


comment provided 1-7-09.) 


 


6. (Activity participant) I am concerned that the raised lake level will reduce the ability to 


work with dogs in fields because water will fill swales.  Also, inundated areas and areas 


for relocated recreation facilities may result in less area in the State Park being available 


for dog tracking.  (Telephone comment provided 1-8-09.) 


 


DOG SEARCH AND RESCUE (High Quality Value Activity) 


 


1. (Activity participant) This is a very “limited” activity.  State SAR [Search and Rescue] 


group uses the park for a „winter‟ training area.  (Written comment provided 4-16-09.) 


 


2. (Activity participant) The area near Plum Creek that the search and rescue dogs use 


now will be inundated by the reallocation.  I request that after reallocation occurs, the 


search and rescue dogs be assigned to use another equivalent area at Chatfield State Park.  


(Telephone comment provided 2-2-09.) 


 


HOT AIR BALLOONING (High Quality Value Activity) 


 


1. (Activity participant) Ballooning is both a general recreation and commercial activity, 


ideal and safe within the park.  FAA [Federal Aviation Administration] controls us and 


we obey Park rules.  Our present site has been determined by prevailing winds.  (Written 


comment provided 4-16-09.) 


 


2. (Activity participant) River rock from Waterton Canyon creates an eddy that spins the 


air so balloons can launch vertically at the present launch site and can also land near the 


launch site.  If balloons launched from the south side of Chatfield Lake, the wind is 


strong and the balloons will usually not be able to land near the launch site, or even 


within Chatfield State Park.  (Telephone comment provided 1-8-09.) 
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3. (Activity participant) If balloons launch even a short distance away from the present 


launch site, on the north side of Deer Creek, the balloons will be blown north and can‟t 


land in Chatfield State Park.  (Telephone comment provided 1-8-09.) 


 


4. (Activity participant) Thanks for not moving [the] hot air balloon launch – but please 


try to keep the size intact.  (Written comment provided 4-16-09.) 


 


5. (Activity participant) [My concern is] the loss of landing site[s] by having [flood] 


water [rise above the reallocation elevation].  (Written comment provided 4-16-09.) 


 


6. (Activity participant) After recreation modifications and reallocation, there may be a 


big mosquito problem in lower areas of the balloonport site, and in swales that may 


develop in the fill.  (Telephone comment provided 1-8-09.) 


 


7. (Activity participant) I am glad that the fill in the balloonport area would bury 


goatheads (burrs).  (Telephone comment provided 1-8-09.) 


 


8. (Activity participant) Please ensure that the parking lot at the balloonport is sized 


adequately, because balloonists use much of the swim beach overflow parking lot also.  


(Telephone comment provided 1-8-09.) 


 


9. (Activity participant) Heavy balloon activity occurs during all of October and through 


the middle of November, and starts again in April.  Please keep this in mind when 


scheduling construction in the balloonport area.  (Telephone comment provided 1-9-09.) 


 


10. (Equestrian who lives near Chatfield State Park) The Rush Soccer stadium that 


Sterling Ranch proposed to develop at the intersection of Roxborough Park Road and 


Titan Road would impact ballooning because Homeland Security regulations state that 


balloons can‟t fly near stadiums.  (Telephone comment provided 4-30-09.) 


 


BICYCLING ON TRAIL 


 


1. (Activity participant) I would like the recreation modifications to include a trail along 


the road that bridges the South Platte, so the bicycle trail goes all the way around the 


lake.  I would like to review the entire trail system and for trails that would need to be 


relocated, I would volunteer to provide information regarding where redundant trails 


could be relocated in areas without trails.  (Telephone comment provided 1-13-09.) 


 


2. (Activity participant) [There are] plenty of other bike trails in [the] area if Chatfield 


trails are not available.  (Written comment provided 4-16-09.) 


 


3. (Activity participant) “Bathtub ring” will be ugly.  (Written comment provided 4-16-


09.) 


 


4. (Activity participant) Natural topography from high-dry prairie drops off cliff-like to 


high quality grassy basins of ancient flood plains that then transition to wetland and 
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rivers.  These transitions and diversity of experiences provide for a very unique 


experience riding trails of varied soils and terrains.  The vast majority of the lowland trail 


systems will be lost and no real chance of replacement due to natural topography [of the 


transitions being inundated].  (Written comment provided 4-16-09.) 


 


5. (Activity participant) Bicyclists do not like to use the trails because they have 


goatheads (puncture vines) growing through the cracks and tires get punctured.  


Therefore, most cyclists ride on the road.  The roads are currently in poor condition, 


except the road between the balloonport and Chatfield Dam is excellent and contains a 


separate bicycle lane.  The trail bridge over the South Platte River, on Corps property 


downstream of the dam, where the C-470 Trail connects with the South Platte Trail, is 


rickety and splintery. 


 Esthetic views are important to cyclists.  I enjoy seeing the birds.  Even under the 


reallocation with a 5-foot pool rise, a lot of trees would be lost by inundation, and 


replacement trees may not be at the edge of the lake.  (Telephone comment provided 4-


30-09.) 


 


6. (Activity participant) Cycling, like most activities in Chatfield S.P., has identical 


requirements [and characteristics] with no water reallocation, a 5 foot rise, or a 12 foot 


rise in any year 1 through 50.  (Email comment provided 5-5-09.) 


 


BIRD & WILDLIFE VIEWING, NATURE OBSERVATION, PHOTOGRAPHY 


 


1. (Activity participant) [This activity will be affected by] wide fluctuation in water 


levels, loss of habitat overall, and loss of species [diversity and abundance].  (Written 


comment provided 4-16-09.) 


 


2. (Activity participant) Sandbars (islands, which are predator-free and have little human 


disturbance) used by shorebirds will disappear because the water is higher with 


reallocation.  (Telephone comment provided 1-9-09.) 


 


3. (Activity participant) I am concerned about the effect of reallocation on the shoreline 


and potential displacement of birds that occupy that area.  (Telephone comment provided 


1-12-09.) 


 


4. (Activity participant) The higher pool elevation and the relocation of roads and 


services will eliminate much habitat for wildlife and a number of nesting and migrating 


bird species, including the old-growth cottonwood forest.  Wilder animals would have to 


become less wild or move elsewhere, and migrating and nesting waterfowl would no 


longer use the gravel ponds.  (Email comment provided 2-6-09.) 


 


5. (Activity participant) I am concerned with the loss of wildlife habitat at Chatfield; that 


much of the lost habitat would be mitigated for outside of, rather than in, Chatfield State 


Park; and that the mitigation sites would not have the same quality of habitat.  Wildlife 


migration in the South Platte corridor would be disrupted, resulting in a decrease in 


biodiversity at Chatfield.  (Telephone comment provided 1-7-09.) 
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6. (Activity participant) [There will be a] loss of many miles of trails along riverbeds and 


loss of significant wetlands, 50-100-year-old trees of high density / quality, and overland 


migration of elk, deer, bear, etc.  As a wildlife photographer [and] nature viewer / studier, 


the losses of high quality riparian land is significant and there is no apparent effort 


ongoing to acquire additional, adjacent land (happens to be owned / controlled by [the] 


controlling entity of one of the water providers).  Without replacement of lost acreage, 


the losses are severe!  (Written comment provided 4-16-09.) 


 


7. (Activity participant) As an equestrian who enjoys viewing wildlife, I am concerned 


with the proposed (but not yet approved) Shea Homes development on land adjacent to 


Chatfield State Park.  The loss of open space wildlife areas should be replaced by 


acquisition of lands adjacent to the State Park at least equal in acreage to those lands from 


which wildlife is displaced.  (Telephone comment provided 1-14-09.) 


 


8. (Activity participant) I feel the open space wildlife habitat within Chatfield State Park 


that is lost to recreation facility relocations should be replaced by acquiring equivalent 


acres adjacent to Chatfield State Park.  (Telephone comment provided 1-13-09.) 


 


9. (Activity participant) Even without reallocation, there will be more crowding and 


congestion in the future from increased visitation due to population increases in the area 


near Chatfield.  (Telephone comment provided 4-27-09.) 


 


10. (Activity participant) Acquire adjacent land to mitigate acreage lost at this resource!  


(Written comment provided by facsimile 4-30-09.) 


 


11. (Activity participant) With the 12-foot reallocation, woody vegetation and wildlife 


habitat along the South Platte, Plum Creek, and the shores of Chatfield Reservoir will 


decrease.  Unofficial bridle paths through the wooded area adjacent to the South Platte 


will be inaccessible due to inundation or muddy conditions.  In addition, handicapped 


access to mature woody vegetation with lots of wildlife along the east side of the South 


Platte will be gone even if the trail that meets Americans with disabilities Act standards 


for access is reestablished just above elevation 5444 ft msl. (Telephone comment 


provided 4-27-09.) 


 


CAMPING 


 


1. (Activity participant) [Although the campground itself is not affected by reallocation, 


many campers engage in secondary recreational activities that will be affected by 


reallocation.]  Bicycling may decrease, and hiking and wildlife observation will decrease 


because there will be less open space / wildlife habitat available.  Fishing and boating 


may fluctuate with the water level.  (Written comment provided 4-16-09.) 
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EQUESTRIAN TRAIL USE 


 


1. (Activity participant) How many land acres (unreplaceable) will be lost at 5 feet and 12 


feet [of inundation]?  Carrying capacity will be extremely impacted.  [Will there be 


replacement of the] Plum Creek bridge [to] open space on east side of [the] creek?  


Cannot replace trees [in short-term that currently] gives shade & blocks wind.  Trail 


mileage lost in treed areas (75-80%) cannot be replaced. 


 [I] wish we had someplace we could camp with our horses in the park.  (Written 


comment provided 4-16-09.) 


 


2. (Activity participant) The Plum Creek area is so variable that it is not a good place for 


paved trails or recreational buildings, which should be located elsewhere under 


reallocation, but equestrian trails or nature trails in the Plum Creek area would be 


compatible with reallocation.  (Telephone comment provided 1-14-09.) 


 


3. (Activity participant) Many equestrians from the low-density neighborhoods south of 


the State Park use the trail along the Highline Canal to enter Chatfield State Park on 


horseback.  Even without reallocation, it is doubtful that the trail along the Highline 


Canal will remain, or remain available to horseback riding, in the future due to the 


proposed Shea Homes development in which houses will be set back only 200 feet from 


the canal and hikers, joggers, and dog walkers using this trail will conflict with equestrian 


use.  The equestrian trail along the South Platte will remain, but even without 


reallocation, it will become increasingly crowded in the future because of increased 


equestrian visitation from population growth in areas near Chatfield. 


After reallocation, relocation of inundated trails to the remaining non-inundated 


trail areas will result in higher equestrian densities.  With reallocation, trails relocated to 


upland areas will not have mature trees and shade for a long time.  (Telephone comment 


provided 4-27-09.) 


 


4. (Activity participant) Currently I enter Chatfield State Park on horseback from my 


home south of the State Park by riding on the Highline Canal Trail, then in the drainage 


swale along Roxborough Park Road.  Even without reallocation, my access via horseback 


will be limited due to rerouting of a segment of Roxborough Park Road proposed by a 


gravel pit owner, Shea Homes, Sterling Ranch, and Rush Soccer to accommodate 


development south of Chatfield State Park.  The gravel pit adjacent to the southeast end 


of the park is proposed to be excavated and turned into a small reservoir; Shea Homes 


proposes residential development on both sides of the Highline Canal; and Rush Soccer 


Stadium is proposed for the intersection of Roxborough Park Road and Titan Road.  


Roxborough Park Road is proposed to swing east (to the west side of the gravel pit) and 


then run along the State Park boundary up to where it currently crosses the State Park 


boundary, rather than continuing to run north-south through the proposed Shea Homes 


area.  The proposed traffic circles for the new road alignment will not accommodate 


horse trailers.  Because of population growth in the Chatfield area, in the future the horse 


trails will be crowded and finding a trailer spot in any parking lots near the horse trails 


will be difficult. 
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The highlight of a 2-hour trail ride that begins at the stables is to ride for about 40 


minutes on trails through the wooded riparian areas.  The 5-foot and 12-foot reallocation 


will result in a loss of some and most of these wooded areas, respectively.  The trail 


segments in the wooded bottomlands that are lost would be redeveloped, but they would 


be relocated to upland areas.  There would be no mature shade trees along the relocated 


trails for a long time and even when these planted trees are mature, they would not 


provide the closed canopy shade and wildlife habitat that the current bottomland trails 


provide.  Based on my experience working at a stable, I feel that many people would not 


spend money to go on a trail ride for 2 hours if the trail ride spends little or no time going 


through the riparian woodlands after reallocation. 


Established trails accommodate large groups, including rides to benefit muscular 


dystrophy and cancer research and for Boy Scout, Girl Scout, and 4-H groups.  They also 


accommodate endurance riding, for which a minimum of 25 to 30 miles of riding on 


established trails per day year-round is needed to condition a horse for endurance trials.  


Endurance riders use Chatfield trails heavily all winter, when fewer trails are open than in 


the summer.  A horse trail is needed on the east side of the South Platte.  This trail could 


be accessed from the South Platte parking lot, but a formal trail crossing of the South 


Platte is needed to join it to trails on the west side of the South Platte.  With reallocation, 


much of the South Platte within Chatfield State Park will be too deep for horses to be 


ridden across, so a way will be needed for horses to cross the South Platte.  A special trail 


bridge could be constructed to link trails east and west of the South Platte.  If the crossing 


will use a special lane along the road that goes over the South Platte on a bridge, the trail 


lane must be separated from the road by a high fence to ensure safety, as the horses may 


be spooked by the traffic.  In 2002, mitigation for Preble‟s meadow jumping mouse 


resulted in many former horse crossings to be cut off.  With reallocation, a bridge road 


crossing will further concentrate traffic of all types (motor vehicles, bicycles, pedestrians, 


and horses), so safety is important. (Telephone comment provided 5-2-09.) 


 


5. (Activity participant) Chatfield Recreation Area is home to a widely diversified set of 


uses and even within a given use such as “Equestrian,” there are many facets of users.  


There are the Stables within Chatfield that cater to all riding abilities and long strings 


often of Girl Scout Troops.  Other large group riders include riding clubs such as the 


Lakewood Riding Club or Buffalo Bill Riding Club, and the park also hosts organized 


rides for charity such as Muscular Dystrophy and Breast Cancer.  Then there are 


endurance riders who use Chatfield heavily in the winter to keep their horses fit.  There 


are those who trailer in 100 or more miles to ride here and some of us who are lucky 


enough to be able to ride to the park from our backyard.  Some pull wagons and carts and 


train teams to drive to harness or give hay rides.  It is estimated that there are over 500 


horses and mules housed within 5 miles of the park whose owners appreciate and use 


park trails.  If all the equestrians riding their horses into the park had to trailer in, the 


horse trailers would use up all the unpaved parking lots. 


Chatfield has 24 miles or more of equestrian trails and many more if you count 


the “social” or informal trails in the woods.  It is probably the most heavily used 


equestrian area in the [Denver] Metro area and ranks in the top 5 in all of the Front Range 


of Colorado.  Many of the current trails are shared use trails and have experienced little 


conflict between users, but as the urban encroachment surrounds the park and the water 
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level is raised, pushing clustered high density users back into more limited forest space, 


this can become problematic.  Many class 3 trails today, which are shared by pedestrians, 


bicycles, and equestrians as well as have handicap access for wheelchairs and strollers 


may, under a more compact park design and higher usages, become class 4 or higher.  In 


addition, primary trails that flank the park and provide pedestrian and horse access such 


as the Highline Canal [Trail] may become more populated with urban encroachment, 


which will force more people to trailer to the park for safety rather than ride into the park 


mounted. 


To be safe, trails should have wide crossings, places to yield to other traffic, 


visibility to other users, a soft trail track, and wooded scenic loops.  The Forest Service 


Equestrian Design Guidebook for Trails, Trail Heads and Campgrounds is very credible 


and valuable reference for equestrian safety on multi-use trails.  Trails should be routed 


away from disturbing objects (balloons, bikes, airplanes, large boats and RV‟s, fishing 


and scuba people) who often can cause animals to shy in heavy traffic.  6-8 feet of “shy” 


distance with a visual vegetative barrier is recommended.  Narrow winding trails or 


underpasses require additional consideration and may at certain points require a stretch of 


separated trails to pass the obstacle. 


The stable will be impacted if the distance to the available tree sheltered trails in 


the cottonwood forest is lengthened.  Most riders do not enjoy the period in the flat open 


[area and] sun from the stable to the trees as much as they enjoy the wooded trails.  As 


riders pay by the hour (both in money and discomfort if inexperienced), lengthening the 


time to the trees from the stable and reducing the access to the 100-year-old cottonwood 


forest and its beauty will adversely impact their income and choice as a riding venue for 


many people.  (I used to volunteer there and lead rides for Girl Scouts.) 


In addition to the 12-foot rise option, a safe and separate equestrian crossing will 


be needed by the South Platte trail head, as a river crossing will probably not be viable as 


it is today, and there is too much traffic to have equestrians share the bike or hard surface 


roads there for crossing.  Sharing horse trails with mountain bikers has proven possible in 


many areas, and often a rotation of days is used to give each an option without the other.  


Chatfield, however, is a very popular spot for road cyclists who move at high speeds and 


often in large groups.  Crossings and side-by-side trail use with that type of cycling is 


dangerous.  Today most of the multi-use designated trails are single tread.  In sloping or 


heavily curving and vegetated areas, the suggestion to mitigate more density in the woods 


would be to have some equestrian and pedestrian only trails.  Vegetation and distance can 


help separate users and minimize conflicts.  The minimum easement width for horse trails 


adjacent to a public right-of-way should be 25 feet.  Bollards to prevent non-motorized 


travel should be at least 5 feet apart to allow stock to pass, or use a 6-inch-high rail [that] 


a horse or bike can step over.  (Email comment provided 5-3-09.) 


 


6. (Activity participant) After reallocation, there will be very little carrying capacity left 


in the riparian woodlands.  Trails through woodlands can‟t be re-created in upland areas.  


The relocated trails would be near yucca and other cactus, and/or rocks.  The soils on 


uplands are not nearly as good as those in the river bottomlands, so the same vegetation 


that grows along the trail in the bottomlands would not be able to grow in the uplands.  


(Telephone comment provided 5-4-09.) 
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EQUESTRIAN USE AT CHATFIELD NOT ON TRAILS 


 


1. (Activity participant) Chatfield is the #1 usage area for equestrians in all of Colorado 


because of the accessibility of parking – even on weekends; year-round access; variety of 


riding areas; protection of trees; water & wildlife attraction, location [near] to our homes, 


etc. 


 How many land acres (unreplaceable) will be lost at 5 feet and 12 feet [of 


inundation]?  Carrying capacity will be extremely impacted.  [Will there be replacement 


of the] Plum Creek bridge [to] open space on east side of [the] creek?  Cannot replace 


trees [in short-term that currently] gives shade & blocks wind.  Trail mileage lost in treed 


areas (75-80%) cannot be replaced. 


 [I] wish we had someplace we could camp with our horses in the park.  (Written 


comment provided 4-16-09.) 


 


2. (Activity participant) On trail rides, horses stay on the trails, but on hayrides the horses 


go across the fields.  The Plum Creek bed between Titan Road and the reservoir has risen 


9 feet since 1999, so if the water level rises, even more sediment may be deposited that 


could affect the stable grounds and relocated recreation facilities even though they are at 


a high elevation.  About 75% of the stable property had been out of the 100-year flood 


plain, but due to the rise in sediment, in 2002 the new FEMA maps showed that 100% 


was in the floodway.  The new Titan Road Bridge has three box culverts instead of one; 


therefore, instead of having one main channel, the channel locations are unpredictable 


and cause Plum Creek to spread out so far it loses scouring power and deposits more 


sediment.  I would like State Parks or the Corps to dredge sediment from Plum Creek so 


further sediment buildup from higher Plum Creek stages with reallocation do not further 


damage the stable‟s value and functionality.  (Telephone comment provided 1-13-09.) 


 


3. (Activity participant) I ride in the park quite often myself, and I see many other riders.  


By my calculations there are [at least] 205 horses ridden in the park on a regular basis:  If 


the lake is raised, I cannot see the park surviving as the primo riding destination that it is 


now.  I ride with a number of different friends and they all prize the trails that wind 


through the woods on both sides of the river.  Many of these people have stressful jobs 


and value the getaway that the peace and serenity of the woods provides.  I do not think 


that any of these wooded trails are officially shown on maps of the park.  In fact, there are 


numerous well established but “unofficial” trails that wind through all of Chatfield Park.  


Adding even 5 feet to the level of the lake will flood out many of these trails and 


significantly damage a true Colorado jewel. 


Also, changing the status of the lake from flood control to water storage has the 


side effect of causing major lake level fluctuations.  Given the gentle rise of the land to be 


flooded, the side effect of these fluctuations will be to create mud flats which are 


unsightly, smelly, and provide ideal breeding grounds for flies and mosquitoes.  Of 


course, nobody is going to take a horse into these muddy, boggy areas.  Dillon Reservoir 


is a good example of this dynamic.  I understand the need to find more ways to store 


water.  However, I do not think it is [the] wisest solution to significantly damage a 


wonderful Colorado resource to serve this end.  (Email comment provided 4-17-09.) 
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4. (Activity participant) Even without reallocation, there will be increased visitation for 


all types of activities at Chatfield State Park due to population growth in areas near 


Chatfield.  In the future, the density of car and bicycle traffic on Roxborough Park Road 


will be so high that horseback riders may encounter safety problems when using the 


drainage swale next to Roxborough Park Road for entering Chatfield State Park.  Because 


the new proposed development south of Chatfield State Park will include residential lots 


where horses may be stabled, the number of equestrians along Roxborough Park Road 


will increase, further worsening the potential safety problems. 


With the 12-foot reallocation, equestrians will not be able to ride along the 


riverbank due to inundation.  In addition, inundation of the vegetation will displace birds, 


deer, and elk from this wildlife habitat, and the vegetation that replaces it will not be of 


the same quality for wildlife habitat.  (Telephone comment provided 4-27-09.) 


 


5. (Activity participant) Even without reallocation, in the future the trails used by joggers 


will become more crowded due to increased number of trail visitors as the population in 


the Chatfield State Park area grows.  This crowding may result in joggers (as well as 


mountain bikers) using the equestrian trail, creating potential conflicts with horseback 


riding on the trail.  (Telephone comment provided 4-30-09.) 


 


6. (Activity participant) Currently, more horse trailer parking is needed; anglers use the 


Kingfisher parking lot that most horse trailers formerly used.  Even without reallocation, 


in the future Chatfield State Park will be more crowded due to the growth in population 


of nearby areas.  This will result in no place to park horse trailers and in greater potential 


safety problems to horses and their riders from cyclists riding above the posted speed 


limit on park roads.  When the Highline Canal is full of water, I have to ride in the 


borrow ditch along Roxborough Park Road, and horses frightened by cyclists exceeding 


the speed limit on that road may buck the rider. 


During the summer, horseback riders ride in sub-standard, narrow pathways in the 


wooded area where the closed canopy of trees provide shade for both horses and riders.  I 


avoid riding my horse through fields to prevent the horse from grazing on grass and thus 


destroying wildlife habitat in the park.  Horse trails need to be wider than a tire width 


because if a horse loses its footing and bucks you off, injuries can be more serious if your 


body falls on ground that is at two different elevations (the incised trail and the higher 


elevation of the grass-covered ground next to it).  With reallocation, much or most of the 


mature riparian trees will be gone; the bottomlands will be muddy; and the vegetation 


planted near trails relocated to more upland areas will lack maturity for a long time.  


However, Chatfield State Park is the only place I could ride; Sharptail Trail 3 miles away 


from my home has too many hikers and bicyclists that would compete for parking spaces 


with my horse trailer, and there are only 4 horse trailer parking stalls at Waterton 


Canyon. 


Two noxious weeds interfere with horseback riding and grow easily in disturbed 


areas (such as the construction zones for recreation modifications needed prior to 


implementing reallocation).  Therefore, weed control after construction activities at 


Chatfield State Park is very important.  Goat heads (puncture vines) [Tribulus terrestris] 


interfere with bicycling as well as horseback riding.  Goat heads grow through the cracks 


in the concrete trails.  Goat heads are woody, and each goat head has 2 horns a quarter-
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inch long that can puncture tires and skin.  Cyclists ride on the roads to avoid the goat 


heads on the trails; this affects road safety because 2 cars plus a bicycle require more total 


width than the paved road surface currently has.  Sand burrs (round, with prickles one-


eighth inch long) get on horses‟ legs and tails; horse owners braid their horse‟s tail so 


they won‟t transport the sand burrs back to their homes and yards, and the skin on a 


rider‟s fingers can be punctured when trying to remove sand burrs from horses.  


(Telephone comment provided 4-30-09.) 


 


7. (Activity participant) Even without reallocation, proposed development south of 


Chatfield State Park will result in fewer areas in the future for horseback riding off 


official trails.  My neighborhood is just south of Chatfield State Park, and I ride my horse 


from my house to Chatfield.  With reallocation, the deer trails in the wooded riparian 


areas that I ride on would be inundated or muddy.  If proposed development south of 


Chatfield State Park prevents my accessing Chatfield on horseback from my home, I may 


not ride at Chatfield because it takes 1 hour to pack my horse trailer.  (Telephone 


comment provided 5-2-09.) 


 


8. (Activity participant) The park is flanked on the south side by a number of private and 


boarding equestrian facilities, all of which host riders who ride into the park without 


being included in trail counts.  On the southern reaches of the park, away from much of 


the formal infrastructure, is where the greatest appeal for equestrian use is for many who 


cherish the park.  As the water level rises, the density of park use is being shoved farther 


back to those realms and will reduce the “isolated” area and feeling of being in the woods 


undisturbed, enjoying wildlife and birding and fishing access on horseback.  This is an 


area of high concern because you can‟t mitigate in most of our lifetimes the damage and 


reduction in size of the 100-year-old cottonwood forests and the habitat and solitude they 


provide.  From horseback in every type of weather I ride the park at least twice a week in 


the non-designated areas and see many other equestrians as well, but not so many that I 


can‟t run into elk, coyote, fox, deer, and (at least once a season) a bear.  I may be treated 


to heron, crane, owls, or eagles as well, and I frequently visit a thriving beaver pond on 


the Plum Creek side.  Although the water boundary is set on the map, the resulting 


reduction in flow and alluvial fanning will wipe out significantly more equestrian and 


wildlife area than is reflected on the map in your presentations.  The social and wildlife 


trails I love to tide through the park change every year based on flooding, stream cuts, 


down timber, bog, and other natural factors.  Between the water level and the urban 


encroachment on the park boundaries, there will be more human intervention in these 


areas, which will pressure and reduce the quality of my trail experience.  As the formal 


areas for equestrians become reduced, more people will explore the woods, which are 


less patrolled.  You can‟t plant new trees on less land and call it mitigation.  It is 


destructive to the whole treasure of the park that is less traveled.  Thanks for the 


opportunity to share the equestrian perspective.  (Email comment provided 5-3-09.) 


 


9. (Activity participant) Trash is a big problem that significantly lowers aesthetic quality 


in the bottomlands where I ride my horse.  In the future, even without reallocation, there 


will be crowding, and reallocation will worsen the crowding by flooding much of the 


bottomlands.  Alternative sites are the Sharptail Trail and Waterton Canyon, but there is 
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hardly any horse stall parking and a lot of competition for parking spaces from hikers, 


joggers, and fishermen.  (Telephone comment provided 5-4-09.) 


 


EQUESTRIAN USE AT SPRING GULCH 


 


1. (Activity participant) Spring Gulch will not be affected by reallocation.  State Parks is 


negotiating currently with Highlands Ranch Metro Park District to [manage] this area 


under a lease agreement.  (Written comment provided 4-16-09.) 


 


2. (Activity participant) There will be no impact on Spring Gulch at all because the lake 


is completely separated from our area.  I would like to urge the Corps to utilize the acres 


of 3 foot [high] piles of composted horse manure for the areas [where] dirt has to be 


removed in Chatfield to restore organic matter and help grow better grass.  It could help 


both of us because we need the extra acres [this manure removal] would provide for the 


course and for parking.  (Written comment provided 4-16-09.) 


 


3. (Activity participant) Removing the old manure piles from Spring Gulch would be of 


high value in two ways.  1) The manure is so old it is basically rich dirt, well seasoned / 


composted, [and] very helpful [because] it is close (less cost [to transport] to the park, 


and free.  2) Because it is composted, the soil is too soft [for] horses and they can‟t be 


ridden across this area.  They fall through the soft areas.  (Written comment provided 4-


16-09.) 


 


FLYING MODEL AIRPLANES 


 


1. (Activity participant) We fly radio-controlled airplanes, and this [reallocation] has little 


effect on us.  (Written comment provided 4-16-09.) 


 


2. (Activity participant) Access to the radio-controlled [model airplane] field can all be 


handled through the Plum Creek Park Entrance (south end).  Reallocation will not 


prevent radio-controlled [model plane] users from full access and use of their flying site. 


Borrow areas (nearby) [would be] a bigger impact.  (Written comment provided 


4-16-09.) 


 


HIKING, WALKING, AND JOGGING ON TRAIL 


 


1. (Activity participant) [Wildlife is viewed while walking on the trails.]  There will be 


loss of habitat and acreage [for wildlife] and loss of species [diversity] due to the wide 


fluctuation in water levels beyond the current fluctuation.  (Written comment provided 4-


16-09.) 


 


2. (Activity participant) Loss of acreage and significant trails in bottomlands leads to 


overcrowding and far fewer opportunities to use trails.  Also, the loss of distances is 


significant.  Land should be acquired to replace losses – even if land [acquired] is not of 


[the] same quality.  (Written comment provided 4-16-09.) 
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3. (Activity participant) [I have] used this park for 34 years.  Bird watching [is engaged in 


while trail walking].  Full mitigation for wildlife species and habitat may not be on site.  


(Written comment provided 4-16-09.) 


 


4. (Activity participant) I walk to Chatfield State Park from my home south of the State 


Park boundary.  Even without reallocation, in the future I feel there will be fewer access 


points for walking into Chatfield State Park because there will be residential development 


instead of open space fields on the adjacent lands.  The proposed development of nearby 


areas will also result in more trail visitors and crowding.  Reallocation will bring 


inundation or muddy conditions to the bottomland woodlands where I walk.  Therefore, if 


I have to drive (instead of walking) between my home and Chatfield, I may drive to 


Roxborough State Park or another site to walk instead.  (Telephone comment provided 5-


2-09.) 


 


INTERPRETATION AND ENVIRONMENTAL EDUCATION 


 


1. (Activity participant) I used this park for 34 years and led [interpretive / educational] 


bird and plant walks here since about 1980.  [Environmental education is conducted] in 


[the] main Park area, not at Audubon Center which is not inundated by reallocation.  


(Written comment provided 4-16-09.) 


 


2. (Activity participant) Bus parking in the existing parking lots is a problem for school 


groups, and it is very crowded in the [campground] amphitheater.  In addition, I had to 


park in the campground and walk a long distance to visit the historic cabin.  (Telephone 


comment provided 4-30-09.) 


 


3. (Activity participant) Honey production by domestic beehives is greatly affected by 


inundation and drought.  Hives on my property, in a neighborhood just south of Chatfield 


State Park, produce 260 pounds of honey normally, but only 60 pounds during drought 


and only 38 pounds last year.  This year I had to pay $200 to replace the queen and other 


bees in two hives that were vacated by the bee colonies.  During drought, bees leave her 


hives to swarm to wooded areas in Chatfield State Park, where they reestablish a hive.  


Permanent removal of these wooded areas due to inundation from reallocation would 


leave no place for swarming bees to establish new hives during drought.  (Telephone 


comment provided 4-30-09.) 


 


4. (Activity participant) The Chatfield Community Association (CCA) includes 400 


residents in 6 neighborhoods south of Chatfield State Park (Sunshine Acres, Tindall 


Acres, Polo Estates, Plum Creek Acres, View Ridge, and Braley Acres) in addition to 


many residents living near to, but unaffiliated with, these subdivisions.  Dennis Larratt, 


Chairman of the CCA committee for Shea Homes issues, previously spoke with State 


Parks officials about the subdivision proposed by Shea Homes to be developed on both 


sides of the Highline Canal south of Chatfield State Park that is at the pre-submittal level.  


He and CCA Treasurer Mary Kay Mansfield spoke with Shea Homes a few weeks ago 


and requested a swap of lands to be designated as open space.  They proposed that the 


current lands designated as Highlands Ranch Open Space, which has only a trail, be 
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developed and that in return, the area proposed for the Shea Homes development be 


designated as Highlands Ranch Open Space lands and donated to Chatfield State Park for 


wildlife habitat and related recreational uses.  The developers replied that they may agree 


to this request.  (Telephone comment provided 4-30-09.) 


 


5. (Activity participant) Nearby Roxborough Park has very different ecosystems [from 


the ecosystems at Chatfield State Park] to enjoy and learn from; so does the Arboretum or 


Deer Creek Canyon areas.  (Written comment provided by facsimile 4-30-09.) 


 


NO-LEASH DOG EXERCISE / DOG TRAINING AREA USE 


 


1. (Activity participant) If and when the main road as we know it now [is relocated], is it 


possible to open Deer Creek Road, to be able to bypass the construction, or have the new 


road constructed before the old road is torn up. 


 Open up other landing areas for the balloons.  (Written comment provided 4-16-


09.) 


 


2. (Nature observer) Impacts to the mature cottonwood forest along the South Platte 


upstream of the reservoir should be mitigated by enhancing the South Platte River 


riparian zone downstream from Chatfield Dam, in the area currently used as a dog 


exercise area, which has erosion and free access to the State Park.  I feel this enhanced 


riparian area could become a good area for nature study and a nature trail if the dog 


exercise area were relocated to the uplands on the east side of the reservoir.  (Telephone 


comment provided 1-14-09.) 


 


3. (Activity participant)  Even without reallocation, there will be crowding at the dog 


exercise area in the future due to increased visitation resulting from population increases 


in the areas near Chatfield.  (Telephone comment provided 4-27-09.) 


 


4. (Activity participant) Even without reallocation, the dog exercise park will become 


more crowded in the future because the population of Douglas County is growing.  There 


will be more cyclists on the trail, and some dogs chase cyclists, since there is no fence 


between the trail and the dog exercise area.  With reallocation, the area would become 


even more crowded because many people would want to picnic under the mature trees at 


the dog exercise park instead of in picnic areas at the reservoir which lost their tall shade 


trees.  (Telephone comment provided 5-2-09.) 


 


PICNICKING (GROUP PICNICKING) 


 


1. (Activity participant) If the pool level changes during the summer, it will be a problem.  


(Written comment provided 4-16-09.) 


 


PICNICKING AT THE GRAVEL PONDS 


 


1. (Activity participant) Picnicking at the gravel ponds takes place along with several 


special activities: kayak classes, baptisms, fishing classes, scuba, water dogs, horseback 
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riding.  The majority of special activities take place on weekends.  (Written comment 


provided 4-16-09.) 


 


PICNICKING (NON-GROUP PICNICKING AT THE RESERVOIR) 


 


1. (Activity participant) “Day use” picnic areas are rarely full except on holiday 


weekends.  Lack of mature trees for shade will reduce the recreation experience at all 


impacted facilities.  (Written comment provided 4-16-09.) 


 


 


WATER-BASED ACTIVITIES 


 


SCUBA DIVING / OPEN WATER DIVE CERTIFICATION TRAINING (Specialized 


Recreation Other than Hunting and Fishing) 


 


1. (Activity participant) Scuba currently uses the gravel pond, along with many other 


users.  Regardless of whether the level is raised 5 feet or 12 feet, please consider access 


to the water in the form of dirt roads, parking areas, and capacity for increasing number 


of users. 


Also, consider allowing scuba, [water rescue] dog training and triathlon 


swimmers to use other parts of Chatfield.  Scuba needs to have a minimum water depth 


of 20 feet; deeper is better. 


Substitute sites for scuba are Santa Rosa in New Mexico (6.5 hour drive); 


Jefferson Lake (1.5 hour drive).  Jefferson [Lake] is of limited use due to very short 


season and cold water – beginning divers need more benign conditions.  (Written 


comment provided 4-16-09.) 


 


2. (Activity participant) Adequate parking near the scuba pond is a concern because 


parking lots are full on summer weekends now, and the number of people using the 


gravel pond is growing.  More beach areas near the gravel ponds are needed because they 


are also used by water rescue dog trainers.  (Telephone comment provided 1-7-09.) 


 


3. (Activity participant) The northeast corner of the pond is optimal for diving.  The 


depth, contour, and gravel bottom provide good diving conditions.  In addition, it 


allow[s] divers the ability to park close to the water and easy access to unloading / 


loading heavy equipment.  It also allow[s] for ease of access for people in wheelchairs. 


 I would like there to be continued easy access to the northeast corner via a wide & 


flat trail, drop off area, and if possible limited parking for the disabled.  It would also be 


advantageous to have access to restroom facilities. 


 One final point – Though diving is safe, there is potential for a diving emergency.  


Therefore it seems critical that [there be] emergency vehicle access to the dive site.  


(Written comment provided 4-16-09.) 


 


4. (Activity participant) The gravel-bottomed area must be maintained free of sediment 


for diving, and that a scuba diver‟s equipment may weigh 100 pounds, necessitating a 


drop-off point near the pond.  To avoid conflicts between divers and water rescue dog 
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training, either separate areas of the gravel pond should be designated or these activities 


should be scheduled at different times during the summer.  (Telephone comment 


provided 1-8-09.) 


 


5. (Activity participant) There should be road access to the northeast corner of the gravel 


pond because shore anglers use the sandy beach on the north edge of the gravel pond and 


the gravel parking lot (10-12 cars) on the northeast corner of the pond.  (Telephone 


comment provided 1-8-09.) 


 


6. (Scuba diving instructor) It would be nice to have a change house with at least two 


stalls, each with a bench, where swimmers and divers can change out of their wet bathing 


suits.  No running water would be necessary.  (Telephone comment provided 6-10-09.) 


 


LONG DISTANCE / OPEN WATER SWIMMING AT THE GRAVEL POND (High 


Quality Value Activity) 


 


1. (Activity participant) The Masters long-distance swimming group grew from 20 over 8 


years ago to 500-600 now.  The gravel pond is currently meeting the group‟s needs.  The 


water is clean, the temperature is good, and no motorized boats are allowed.  I currently 


park at the Kingfisher parking lot and am concerned about adequate parking in the future.  


(Telephone comment provided 1-7-09.) 


 


2. (Activity participant) The Gravel Pond will be affected by the 5 or 12 foot reallocation.  


We will likely lose some esthetic value, but the swimming will be close to the same 


except the loss of the gravel bar, which is well used.  (Written comment provided 4-16-


09.) 


 


3. (Activity participant) I want no decrease in parking areas for the gravel ponds because 


from June to August 10, swimmers crowd the gravel ponds.  (Telephone comment 


provided 1-8-09.) 


 


4. (Activity participant) My team has 100-150 of its 300-400 members using Chatfield, 


and I am concerned primarily with safety.  I also want to ensure that parking is adequate.  


Currently, rangers monitor the parking during high-use times.  I feel that conflicts can be 


reduced if scuba divers and non-group-member swimmers were informed by rangers 


about boundaries of the swimming sector versus the scuba sector.  There are a lot fewer 


picnickers at the gravel ponds than there were 4-5 years ago due to crowded conditions.  


(Telephone comment provided 1-13-09.) 


 


WATER RESCUE DOG TRAINING AT GRAVEL PONDS (High Quality Value 


Activity) 


 


1. (Activity participant) We have a lot of equipment to carry – boats, rafts, crates, and 


water equipment.  (Written comment provided 4-16-09.) 
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2. (Activity participant) The water rescue dog trainers need parking close to the water 


because they have to unload boats and heavy equipment for practices and trials.  


(Telephone comment provided 1-9-09.) 


 


3. (Activity participant) For the “underwater retrieve” task, access is needed to the 


northeast corner of the gravel pond where the slope is gentler and articles to be retrieved 


don‟t get lost.  (Telephone comment provided 2-1-09.) 


 


4. (Activity participant) Ensure the area is for water training, not dog water play.  


(Telephone comment provided 1-9-09.) 


 


FISHING (BOAT FISHING) 


 


1. (Activity participant) If the water level change from April 1 to September increases 


from the current 9 feet to 14 feet or 21 feet, this will potentially affect the spawning and 


fishing success, especially walleye.  This also provides no basic expansion of fishing 


opportunity in the reservoir and will diminish the experience.  (Written comment 


provided 4-16-09.) 


 


2. (Activity participant) The large water drop will adversely affect the beauty of the State 


Park and not enhance or expand the resource, so I‟m actually against it due to the 


potential large water draw down.  (Written comment provided 4-16-09.) 


 


3. (Activity participant) I feel that fishery production will greatly increase with the 12-


foot pool rise, if no inundated trees are cut (so they can provide fish habitat) and these 


areas are buoyed for boater safety.  (Telephone comment provided 1-16-09.) 


 


4. (Activity participant) I would like as much submerged vegetation to remain in place as 


possible.  In 2007, two thirds of the female walleye recuperating near the intake tower for 


a week after spawning on the dam face were flushed through the dam during high 


releases for flood control.  If vegetation is submerged with reallocation, many species 


would spawn there, and fish that now spawn by the dam would not be affected by high 


releases.  (Telephone comment provided 1-9-09.) 


 


FISHING (ICE FISHING) 


 


1. (Activity participant) Higher water would provide more areas for ice fishing.  (Written 


comment provided 4-16-09.) 


 


2. (Colorado Walleye Association member and fishing guide) I‟m against the change due 


to the large water draw downs that could happen.  (Written comment provided 4-16-09.) 


 


FISHING (SHORE FISHING AT THE GRAVEL PONDS) 


 


1. (Activity participant) I shore fish at the teardrop-shaped gravel pond southeast of the 


large gravel pond.  I currently walk to that gravel pond from my house south of Chatfield 
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State Park. Few people fish at that pond now, and it gives me the feeling of being in the 


wilderness.  I think the 5-foot reallocation would force more hikers into the gravel pond 


area.  With the 12-foot reallocation, the gravel pond I use would be inundated and would 


become part of Chatfield Reservoir. If access is provided to the pond site, a lot more 


people will fish at the pond after the Chatfield pool level decreases and the pond is once 


again separated from the reservoir, even if the inundation results in decreased water 


quality.  (Telephone comment provided 5-2-09.) 


 


2. (Activity participant) Too much of a water draw down in a season to make it desirable 


to me.  The water users could affect the level too much for my endorsement on this 


project.  (Written comment provided 4-16-09.) 


 


3. (Activity participant) I park at the parking lot by the large gravel pond and walk to one 


of several nearby gravel ponds for shore fishing.  The teardrop-shaped gravel pond that 


will be inundated by the 12-foot reallocation has lots of turtles and frogs as well as fish.  


Fishermen leave a lot of trash around the gravel ponds, and I pick up as much of their 


trash as I can fit in a plastic bag.  In the future, even without reallocation, the State Park 


will become more crowded due to the population growth in the vicinity, and I may need 


to walk farther to find a gravel pond that has any fish left in it.  (Telephone comment 


provided 5-4-09.) 


 


4. (Activity participant) More trash cans, preferably bear-proof trash cans, are needed at 


all the gravel ponds, and along the ADA-accessible fishing access trail, for fishermen to 


use.  (Telephone comment provided 5-4-09.) 


 


FISHING (SHORE FISHING AT RESERVOIR) 


 


1. (Activity participant) Too much of a potential water draw down for me to be for this 


project.  If it was additional surface acres it would be an enhancement, but the potential to 


be drawn down 23 feet makes it an unwanted change and I‟m against it.  (Written 


comment provided 4-16-09.) 


 


2. (Activity participant) Fluctuating water levels, smell, [and] mud will negatively impact 


this activity.  (Written comment provided 4-16-09.) 


 


3. (Activity participant) [The] shoreline near the Heron Viewing Area will not recover 


like other shoreline[s]!  Dredge to displace and replace land to increase acre-feet of water 


storage!  Need deeper colder water for trout.  There are plenty of warm water fish in the 


lake already.  (Written comment provided by facsimile 4-30-09.) 


 


JET SKIING 


 


No comments regarding this activity were received. 
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MOTORCRAFT USE AT THE RESERVOIR FOR PLEASURE BOATING 


 


1. (Activity participant) Even without reallocation, population growth in the Chatfield 


area will result in an increase in the number of boats and a longer wait in the line at the 


boat ramp.  With reallocation, the water level will fluctuate, and a longer boat ramp will 


be needed, so it will be more difficult to get on and off.  The mudflats along the shoreline 


caused by the changes in water levels will bring sand flies, so people won‟t like to use the 


area near the shoreline as much.  (Telephone comment provided 5-2-09.) 


 


NON-MOTORCRAFT USE AT THE RESERVOIR (SAILING) 


 


1. (Activity participant) [My] primary activity is sailboat racing.  [It is] not practical to 


move to Cherry Creek or Carter [Lake during marina closure for reconstruction].  


(Written comment provided 4-16-09.) 


 


2. (Activity participant) I am very concerned with drawdowns and the potential “bathtub 


ring” appearance of the banks.  (Telephone comment provided 1-8-09.) 


 


3. (Activity participant) I favor a bigger lake that reallocation would bring but am also 


concerned about lake level fluctuations.  I would need longer lines on my anchors.  The 


marina plumbing pipes might break when the lake level is too low.  (Telephone comment 


provided 1-8-09.) 


 


4. (Activity participant) I am concerned that water elevation changes will prevent the 


marina from continuously operating functionally.  (Telephone comment provided 1-8-


09.) 


 


NON-MOTORCRAFT USE AT THE RESERVOIR (KAYAKING) 


 


1. (Activity participant) The loss of trees and visual aesthetics around the lake will make 


a huge impact on kayaking and canoeing enjoyment.  (Email comment provided 3-27-


09.) 


 


2. (Activity participant) [I have been a] Park user for 34 years.  Full mitigation for 


wildlife species and habitat may not be on site.  (Written comment provided 4-16-09.) 


 


3. (Activity participant) In the future, even without reallocation, the parking lot will be 


crowded due to the high population growth in the Chatfield area, and there will be a lot 


more boats on the lake (and a lot more trash discarded in places other than trash cans).  I 


hope that some parts of Chatfield Lake will remain closed to motorboat use in the future.  


I enjoy seeing the wildlife as I kayak on Chatfield Lake, and I am concerned that the loss 


of vegetation (that is, wildlife habitat) around the lakeshore will result in fewer birds and 


other wildlife using the lake (except beavers).  (Telephone comment provided 5-4-09.) 
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NON-MOTORCRAFT USE AT THE GRAVEL PONDS (CANOEING & KAYAKING) 


 


1. (Activity participant) We carry our kayaks from our car to the large gravel pond.  


Because I avoid coming on weekends, I am able to park my car in the parking lot next to 


the large gravel pond.  That parking lot is very crowded now, especially on weekends, 


and it will become even more crowded at times other than weekends in the future as the 


population in the Chatfield area grows and results in an increase in visitors to Chatfield 


State Park.  (Telephone comment provided 5-4-09.) 


 


SWIM BEACH USE 


 


1. (Activity participant) Fluctuating water level / “bathtub ring” will negatively impact 


this activity.  (Written comment provided 4-16-09.) 


 


2. (Activity participant) Cherry Creek [swim beach area] is already overcrowded and 


dirtier.  (Written comment provided by facsimile 4-30-09.) 


 


WATER SKIING AND TUBE-TOWING 


 


1. (Activity participant) Current crowded conditions make [water] skiing at Chatfield 


difficult.  It‟s possible that raising the water level will decrease the crowded conditions.  


(Written comment provided 4-16-09.) 


 


2. (Activity participant) Even without reallocation, there will be more boats on the lake 


and longer waiting lines at boat ramps due to higher visitation from increases in the 


population in the areas near Chatfield.  (Telephone comment provided 4-27-09.) 


 


3. (Activity participant) [With reallocation, there will be] less shoreline area for beaching 


[during] boating breaks and mounting [the] tube by less experienced swimmers.  (Written 


comment provided by facsimile 4-30-09.) 


 


4. (Activity participant) In the future, the lake will be crowded with boats.  Although the 


lake surface would be greater with reallocation, there may be boating accidents because 


much of the increase in lake surface area will be in shallow areas.  Water skiing will have 


even more conflicts with jet skiing than occurs now due to the crowding.  (Telephone 


comment provided 5-2-09.) 
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CECW-CP 


DEPARTMENT OF THE ARMY 
U.S. ARMY CORPS OF ENGINEERS 


441 G STREET NW 
WASHINGTON, D.C. 20314-1000 


5 November 2010 


MEMORANDUM FOR PLANNING COMMUNITY OF PRACTICE 


SUBJECT: Economic Guidance Memorandum, 11-03, Unit Day Values for Recreation for Fiscal 
Year 2011. 


The enclosed information is provided for immediate use. Questions related to this memorandum 
should be addressed to Mr. Bruce Carlson, CECW-PB, at bruce.d.carlson@usace.army.mil or by 
telephone at (202) 761-4703. 


Encl 


4z//# 
Harry E. Kitch, P.E. 
Deputy Chief, Planning and Policy Division 
Directorate of Civil Works 
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Unit Day Values for Recreation, Fiscal Year 2011 
 


Encl 1 


 
The national economic development (NED) benefit evaluation procedures 


contained in ER 1105-2-100 (22 Apr 00), Appendix E, Section VII, include three 
methods of evaluating the beneficial and adverse NED effects of project recreation: travel 
cost method (TCM), contingent valuation method (CVM), and unit day value (UDV) 
method. 
 


The criteria for selecting the appropriate method are described in paragraph E-
50b(4) and Figure E-10 of ER 1105-2-100 and in the attached document.  If the UDV 
approach is used, the range of unit day value for FY 2011 studies is: 
 


General Recreation    $  3.58  $10.75 
Specialized Recreation             $14.56  $42.57 


 
If, when using the UDV method, evidence indicates a value outside the published 


range, use either TCM or CVM to evaluate recreation benefits. 
 


The attached document provides a detailed description of the application of the 
UDV method.  The tables provided in the attachment are constructed as guidance for 
planners in the selection of unit day values for particular recreation activities.  Tables 1 
and 2 illustrate a method of assigning a point rating to a particular activity.  Point values 
are assigned based on measurement standards described for the five criteria of activities, 
facilities, relative scarcity, ease of access, and aesthetic factors. 
 


Table 1 covers general recreation, involving relatively intensive development of 
access and facilities.  The specialized recreation category, covered in Table 2, includes 
such unique experiences as big game hunting, wilderness pack trips, white water 
canoeing, and other activities generally categorized by more extensive, low density use. 
 


Values provided for FY 2011 may be used to convert points to a UDV dollar 
amount if the point assignment method is used.  The table was adjusted from Table K-3-
1, Federal Register Vol. 44, No. 242, p.72962, December 14, 1979, and the subsequent 
TableVIII-3-1 “Conversion of Points to Dollar Values,” Economic and Environmental 
Principles and Guidelines for Water and Related Land Resources Implementation Studies, 
March 10, 1983, using the Consumer Price Index (CPI) factors published by the Bureau 
of Labor Statistics.  The CPI basis of Table VIII-3-1 from Principles and Guidelines is 
July 1, 1982 (CPI value = 97.5).  The FY 2011 CPI basis is September, 2010 (CPI value = 
218.439).   
 


As a special note of warning, it is important to recognize that all specialized 
recreation activities claimed will require a regional model or a site-specific study, the 
results of which would probably not agree with the specialized values in the attached 



Compare: Delete�

page

Matching page not found







Unit Day Values for Recreation, Fiscal Year 2011 
 
 


Encl  2 


table.  The only exception would be in those specific cases for which the unreliability or 
infeasibleness of TCM or CVM can be stated convincingly. 
 
 
Conversion of Points to Dollar Values 
 


 
 
 


Point 
Values 


 
 


General  
Recreation 
Values (1) 


 
General 


Fishing and 
Hunting 


Values (1) 


 
Specialized 
Fishing and 


Hunting 
Values (2) 


Specialized 
Recreation 


Values other 
than Fishing 


and Hunting (2) 
     


0 $3.58 $5.15 $25.09 $14.56 
10 $4.26 $5.83 $25.76 $15.46 
20  $4.70 $6.27 $26.21 $16.58 
30 $5.38 $6.95 $26.88 $17.92 
40 $6.72 $7.62 $27.56 $19.04 
50 $7.62 $8.29 $30.25 $21.51 
60 $8.29 $9.19 $32.93 $23.75 
70 $8.74 $9.63 $34.95 $28.68 
80 $9.63 $10.31 $37.64 $33.38 
90 $10.31 $10.53 $40.33 $38.09 


100 $10.75 $10.75 $42.57 $42.57 
 
(1) Points from Table 1 in attachment. 
(2) Points from Table 2 in attachment. 
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1.  Overview.  The unit day value (UDV) method for estimating recreation benefits relies 
on expert or informed opinion and judgment to approximate the average willingness to 
pay of users of Federal or Federally assisted recreation resources.  If it can be 
demonstrated that more reliable TCM or CVM estimates are either not feasible or not 
justified for the particular project under study, the UDV method may be used.  By 
applying a carefully thought-out and adjusted unit day value to estimated use, an 
approximation is obtained that may be used as an estimate of project recreation benefits. 
 


2.  Implementation.   
 
(a)  When the UDV method is used for economic evaluations, planners will select 


a specific value from the range of values provided annually.  Application of the selected 
value to estimated annual use over the project life, in the context of the with- and 
without-project framework of analysis, provides the estimate of recreation benefits. 


 
(b)  Two categories of outdoor recreation days, general and specialized, may be 


differentiated for evaluation purposes.  “General” refers to a recreation day involving 
primarily those activities that are attractive to the majority of outdoor users and that 
generally require the development and maintenance of convenient access and adequate 
facilities.  “Specialized” refers to a recreation day involving those activities for which 
opportunities in general are limited, intensity of use is low, and a high degree of skill, 
knowledge, and appreciation of the activity by the user may often be involved. 


 
(c)  Estimates of total recreation days of use for both categories, where applicable, 


will be developed.  The general category comprises the great majority of all recreation 
activities associated with water projects, including swimming, picnicking, boating, and 
most warm water fishing.  Activities less often associated with water projects, such as big 
game hunting and salmon fishing, are included in the specialized category.  A separate 
range of values is provided annually for each category and for fishing and hunting to 
facilitate adoption of a point system in determining the applicable unit values for each 
individual project under consideration. 
 


(d)  When employing this method to determine recreation benefits, select 
appropriate values from the range of values provided.  If evidence indicates a value 
outside the published range, use the TCM or CVM method. 
 


(e)  In every case, planners are expected to explain the selection of any particular 
value.  To assist in explaining a specific value, a point rating method may be used.  The 
method illustrated here contains five specific criteria and associated measurement 
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standards designed to reflect quality, relative scarcity, ease of access, and esthetic 
features.  Since the list of criteria and weights assigned may vary with the situation, 
public involvement should occur in the value determination process.  Planners are also 
expected to make appropriate use of studies of preferences, user satisfaction, and 
willingness to pay for different characteristics.  When these studies are used, particular 
efforts should be made to use estimates derived elsewhere from applications of the TCM 
and CVM techniques, to support the value selected. 
 


(1)  General recreation (Table 1).  Activities in this category are those associated 
with relatively intensive development of access and facilities as compared to the 
specialized recreation category.  Generally, progressively higher physical standards for 
each unit of carrying capacity is involved in selecting higher unit values, and these may 
be accompanied by larger related non-project costs. 


 
(2) Specialized recreation (Table 2).   


 
(a) This category includes those activities whose values are generally lowered, if 


not actually excluded, by the type of development that enhances activities in the general 
recreation category.  Thus, extensive or low-density use and development constitutes the 
higher end of this range of values (e.g., big game hunting, and wilderness pack trips).  
Also included in the upper end of the range are relatively unique experiences such as 
inland and marine fishing for salmon and steelhead, white water boating and canoeing, 
and long-range boat cruises in areas of outstanding scenic value.  Examples of activities 
to which values at the lower end of the range would be assigned include upland bird 
hunting and specialized nature photography. 


 
(b) The unit day values to be used for both the general and specialized recreation 


categories should be further adjusted to reflect additional quality considerations expected 
to prevail at various project sites in various regions of the Nation, and weighted according 
to their importance to users.  For example, a reservoir that is expected to carry a relatively 
heavy load of suspended silt or is expected to be used beyond optimum capacity would be 
less desirable, and therefore of lower unit value, than one that will have clear water and 
be less crowded. 
           
 (c) Hunting and fishing may be treated either as general recreation (Table 1) or 
specialized recreation (Table 2) depending upon whether it is associated with developed 
areas or back country areas, respectively.  In either case, the recreation experience 
(criterion “a” in the tables) will be given points according to the additional consideration 
of the chances of success; the midpoint of the value range is associated with the region’s 
average catch or bag.  Other criteria may be modified if appropriately based on available 
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evidence about the preferences and willingness to pay of hunters and fishermen for 
different recreation quality factors. 


 
(d) The degree to which alternative non-project opportunities are available to users 


is also considered in the assignment of values.  Higher values should be assigned if the 
population to be served does not have existing water-oriented recreation opportunities.  If 
water-oriented recreation opportunities are relatively abundant, as compared to other 
outdoor recreation opportunities, lower unit values should be assigned, even if a large 
number of visitations are expected at the proposed development. 
 


(e) The choice of a unit day value must account for transfers to avoid double 
counting of benefits.  The net value of a transfer of use from one site to another is the 
difference in unit day values for recreation at the two sites.  If recreation activities at the 
two sites are comparable, travel cost savings are the only NED benefits associated with 
the transfer.  Use at the site must therefore be desegregated according to the proportion of 
total estimated use that would not have occurred without the project and the proportion of 
total use that represents transfers from existing sites.  The respective types of uses must 
then be assigned different daily values as indicated. 
 


(f)  Unit values selected are to be considered net of all associated costs of both the 
users and others in using or providing these resources and related services.   
 


3.  Estimating Use.    
 
(a)  Using the ranges of values requires the study of estimates of annual use 


foregone and expected at recreation sites.  Use can be estimated by a use estimating 
equation or per capita use curve as discussed above, but when these means are available, 
the second step of the travel cost method should generally be used instead of UDVs to 
derive the benefit. 


 
(b)  The capacity method is an alternative method of estimating use, but it has 


severe limitations.  The capacity procedure involves the estimation of annual recreation 
use under without project and with project conditions through the determination of 
resource or facility capacities (taking into consideration instantaneous rates of use, 
turnover rates, and weekly and seasonal patterns of use).  Seasonal use patterns are 
dependent on climate and culture and probably account for the greatest variation in use 
estimates derived through this method.  In general, annual use of outdoor recreation areas, 
particularly in rural locations and in areas with pronounced seasonal variation, is usually 
about 50 times the design load, which is the number of visitors to a recreation area or site 
on an average summer Sunday.  In very inaccessible areas and in those known for more 



Compare: Delete�

page

Matching page not found







Unit Day Method 
 
 


 
Attachment  4 


restricted seasonal use, the multiplier would be less; in urban settings or in areas with less 
pronounced seasonal use patterns, the multiplier would be greater.  In any case, the actual 
estimation of use involves an analytical procedure using instantaneous capacities, daily 
turnover rates, and weekly and seasonal use patterns as specific data inputs. 


 
(c).  Because the capacity method does not involve the estimation of site-specific 


demand, its use is valid only when it has been otherwise determined that sufficient 
demand exists in the market area of project alternatives to accommodate the calculated 
capacity.  Its greatest potential is therefore in urban settings where sufficient demand 
obviously exists.  Additionally, its use should be limited to small projects with (1) a 
facility orientation (as opposed to a resource attraction), and (2) restricted market areas 
that would tend to make the use of alternative use estimating procedures less useful or 
efficient. 
 


4.  Calculating Values.   
 
The estimates of annual use are combined with the selected unit day values to get an 
estimate of annual recreation benefits.  The value assigned to each activity or category of 
activities is multiplied by the number of recreation days estimated for that activity.  The 
products are then summed to obtain the estimate of the total value of an alternative.  
Recreation days to be gained and lost or foregone as a result of a particular alternative are 
listed and valuated separately, not merely shown as net recreation days.  Transfers of 
recreational users to or from existing sites in the region must be calculated, and the net 
regional gain or loss used in the final benefit estimated.  Adequate information must 
appear in the discussion of the use estimation and valuation procedure or elsewhere in the 
report concerning the alternative being considered, so that the reader can derive a similar 
value for each activity. 
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Table 1: Guidelines for Assigning Points for General Recreation 
 
Criteria 


 
Judgment factors 


 
Recreation 
experience1 
 
 
 
Total Points: 30 
 
 
Point Value:     


 
Two general 
activities2 
 
 
 
 
 
 
0-4 


 
Several 
general 
activities 
 
 
 
 
 
5-10 


 
Several 
general 
activities: 
one high 
quality value 
activity3 
 
 
11-16 


 
Several 
general 
activities; 
more than 
one high 
quality high 
activity 
 
17-23 


 
Numerous 
high quality 
value 
activities; 
some general 
activities 
 
 
24-30 


 
Availability of 
opportunity4 
 
 
 
Total Points: 18 
 
 
Point Value:     


 
Several 
within 1 hr. 
travel time; a 
few within 
30 min. 
travel time 
 
 
0-3 


 
Several 
within 1 hr. 
travel time; 
none within 
30 min. 
travel time 
 
 
4-6 


 
One or two 
within 1 hr. 
travel time; 
none within 
45 min. 
travel time 
 
 
7-10 


 
None 
within 1 hr. 
travel time 
 
 
 
 
 
11-14 


 
None within 
2 hr. travel 
time 
 
 
 
 
 
15-18 


 
Carrying 
capacity5 
 
 
 
 
 
Total Points: 14 
 
 
Point Value:     


 
Minimum 
facility for 
development 
for public 
health and 
safety 
 
 
 
 
0-2 


 
Basic 
facility to 
conduct 
activity(ies) 
 
 
 
 
 
 
3-5 


 
Adequate 
facilities to 
conduct 
without 
deterioration 
of the 
resource or 
activity 
experience 
 
6-8 


 
Optimum 
facilities to 
conduct 
activity at 
site 
potential 
 
 
 
 
9-11 


 
Ultimate 
facilities to 
achieve 
intent of 
selected 
alternative 
 
 
 
 
12-14 
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Table 1 (Continued) 
 
 
Accessibility 
 
 
 
 
Total Points: 18 
 
 
Point Value:     


 
Limited 
access by 
any means 
to site or 
within site 
 
 
 
0-3 


 
Fair access, 
poor quality 
roads to 
site; limited 
access 
within site 
 
 
4-6 


 
Fair access, 
fair road to 
site; fair 
access, good 
roads within 
site 
 
 
7-10 


 
Good 
access, 
good roads 
to site; fair 
access, 
good roads 
within site 
 
11-14 


 
Good access, 
high standard 
road to site; 
good access 
within site 
 
 
 
15-18 


 
Environmental 
 
 
 
 
 
Total Points: 20 
 
 
Point Value:     


 
Low 
esthetic 
factors6 that 
significantly 
lower 
quality7 
 
 
 
 
0-2 


 
Average 
esthetic 
quality; 
factors exist 
that lower 
quality to 
minor 
degree 
 
 
3-6 


 
Above 
average 
esthetic 
quality; any 
limiting 
factors can 
be 
reasonably 
rectified 
 
7-10 


 
High 
esthetic 
quality; no 
factors exist 
that lower 
quality 
 
 
 
 
11-15 


 
Outstanding 
esthetic 
quality; no 
factors exist 
that lower 
quality 
 
 
 
 
16-20 


 
1Value for water-oriented activities should be adjusted if significant seasonal water level 
changes occur. 
2General activities include those that are common to the region and that are usually of 
normal quality. This includes picnicking, camping, hiking, riding, cycling, and fishing 
and hunting of normal quality. 
3High quality value activities include those that are not common to the region and/or 
Nation, and that are usually of high quality. 
4Likelihood of success at fishing and hunting. 
5Value should be adjusted for overuse. 
6Major esthetic qualities to be considered include geology and topography, water, and 
vegetation. 
7Factors to be considered to lowering quality include air and water pollution, pests, poor 
climate, and unsightly adjacent areas. 
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Table 2: Guidelines for Assigning Points for Special Recreation 
 
Criteria 


 
Judgment factors 


 
Recreation 
experience1 
 
 
 
Total Points: 
30 
 
 
 
Point Value: 
    


 
Heavy use or 
frequent 
crowding or 
other 
interference 
with use 
 
 
 
 
0-4 


 
Moderate 
use, other 
users evident 
and likely to 
interfere with 
use 
 
 
 
 
5-10 


 
Moderate 
use, some 
evidence of 
other users 
and 
occasional 
interference 
with use due 
to crowding 
 
11-16 


 
Usually little 
evidence of 
other users, 
rarely if ever 
crowded 
 
 
 
 
 
17-23 


 
Very low 
evidence of 
other users, 
never 
crowded 
 
 
 
 
 
24-30 


 
Availability 
of 
opportunity2 
 
 
 
Total Points: 
18 
 
Point Value: 
    


 
Several 
within 1 hr. 
travel time; a 
few within 
30 min. 
travel time 
 
 
 
0-3 


 
Several 
within 1 hr. 
travel time; 
none within 
30 min. 
travel time 
 
 
 
4-6 


 
One or two 
within 1 hr. 
travel time; 
none within 
45 min. 
travel time 
 
 
 
7-10 


 
None within 
1 hr. travel 
time 
 
 
 
 
 
 
11-14 


 
None within 
2 hr. travel 
time 
 
 
 
 
 
 
15-18 


 
Carrying 
capacity3 
 
 
 
 
 
Total Points: 
14 
 
Point Value: 
    


 
Minimum 
facility for 
development 
for public 
health and 
safety 
 
 
 
 
0-2 


 
Basic facility 
to conduct 
activity(ies) 
 
 
 
 
 
 
 
3-5 


 
Adequate 
facilities to 
conduct 
without 
deterioration 
of the 
resource or 
activity 
experience 
 
6-8 


 
Optimum 
facilities to 
conduct 
activity at 
site potential 
 
 
 
 
 
9-11 


 
Ultimate 
facilities to 
achieve 
intent of 
selected 
alternative 
 
 
 
 
12-14 
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Table 2 (Continued) 
 
 
 Accessibility 
 
 
 
 
Total Points: 
18 
 
Point Value: 
    


 
Limited 
access by any 
means to site 
or within site 
 
 
 
 
0-3 


 
Fair access, 
poor quality 
roads to site; 
limited 
access within 
site 
 
 
4-6 


 
Fair access, 
fair road to 
site; fair 
access, good 
roads within 
site 
 
 
7-10 


 
Good access, 
good roads to 
site; fair 
access, good 
roads within 
site 
 
 
11-14 


 
Good access, 
high standard 
road to site; 
good access 
within site 
 
 
 
15-18 


 
Environment
al 
 
 
 
 
 
Total Points: 
20 
 
Point Value: 
    


 
Low esthetic 
factors4 that 
significantly 
lower 
quality5 
 
 
 
 
 
0-2 


 
Average 
esthetic 
quality; 
factors exist 
that lower 
quality to 
minor degree 
 
 
 
3-6 


 
Above 
average 
esthetic 
quality; any 
limiting 
factors can 
be reasonably 
rectified 
 
 
7-10 


 
High esthetic 
quality; no 
factors exist 
that lower 
quality 
 
 
 
 
 
11-15 


 
Outstanding 
esthetic 
quality; no 
factors exist 
that lower 
quality 
 
 
 
 
16-20 


 
1Value for water-oriented activities should be adjusted if significant seasonal water level 
changes occur. 
2Likelihood of success at fishing and hunting. 
3Value should be adjusted for overuse. 
4Major esthetic qualities to be considered include geology and topography, water, and 
vegetation. 
5Factors to be considered to lowering quality include air and water pollution, pests, poor 
climate, and unsightly adjacent areas. 
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SECTION I. 
Introduction 


This report addresses the Regional Economic Development (RED) issues and Other Social Effects 
(OSE) of the proposed Chatfield Reservoir Storage Reallocation Project (Proposed Reallocation 
Project). The Proposed Reallocation Project increases conservation storage capacity of Chatfield 
Reservoir, altering operations during a multi-year construction period and affecting surrounding park 
recreational usage thereafter. 


The RED portion of this study estimates the regional economic impact of construction and operation 
of the four alternatives under consideration in the United States Army Corps of Engineers (USACE) 
Feasibility Report/Environmental Impact Statement (FR/EIS). 


The OSE portion of this study calculates impacts of the Proposed Reallocation Project on Colorado 
State Parks’ (State Parks) revenue and concessionaire revenue and provides a discussion of lost 
aesthetic values as a result of new water management practices, environmental justice considerations 
and potential property value impacts in the area. 


This introductory section describes the Chatfield State Park setting and the proposed Reallocation 
Project alternatives and documents RED and OSE methodology. 


Background 


Chatfield State Park is located about 25 miles southwest of downtown Denver along the border of 
Arapahoe, Douglas and Jefferson counties at the confluence of the South Platte River and Plum 
Creek. The United States Army Corps of Engineers (USACE) manages the Reservoir for urban flood 
control. Colorado State Parks manages the Reservoir surface and the surrounding land for recreation. 


Approximately 15 Denver area water suppliers have proposed a new water storage project, expanding 
Reservoir storage capacity, raising the water surface level, and altering water level fluctuations from 
current practices. Presently, the surface rises and falls about nine feet during the course of a year, and 
six feet during the high season (May 1 to September 30). Proposed practices would alter annual water 
level fluctuation, potentially causing an increase in the future distance between high and low water 
levels of up to 21 feet. These changes in storage practices would reshape the Reservoir’s boundaries 
and periodically submerge up to 500 acres of upland and riparian habitat, as well as certain roads, 
utilities, trees, facilities, beaches and general recreation including equestrian trails. Changes will also 
affect the natural environment at the Park, altering wildlife migration corridors, as well as visitor use 
and perception of the Reservoir and the Park experience.  


A FR/EIS is underway that addresses the broad impacts of Proposed Reallocation Project alternatives, 
pursuant to National Environmental Policy Act (NEPA) requirements. The USACE is completing an 
economic impact analysis as part of the proposed Reallocation FR/EIS that projects the economic 
impacts on a national level, known as a National Economic Development (NED) analysis. This 
supplemental analysis, sponsored by the Colorado Water Conservation Board and the Colorado 
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Division of State Parks, documents how facility construction and changes in Reservoir management 
will affect regional economic activity, park visitation, concessionaire revenues and Colorado State 
Parks revenues. 


FR/EIS Alternatives and Analytical Coverage 


The following is a list of alternatives with a brief description: 


  Alternative 1. Under Alternative 1 (No Action), Chatfield Reservoir would not be reallocated 
to multipurpose storage and the operation of the reservoir and high water level would remain 
unchanged (5,432 feet m.s.l.). Storage would be achieved through construction of Penley 
Reservoir and the use of existing downstream gravel pits. 


  Alternative 2. Under Alternative 2 (No Action), the status of Chatfield Reservoir would 
remain the same as in Alternative 1. Future water demands would be met through non-tributary 
groundwater and the use of existing downstream gravel pits. 


  Alternative 3. Under Alternative 3 (Proposed Alternative), storage would be reallocated in 
Chatfield Reservoir and the conservation pool elevation would be raised 12 feet to an elevation 
of 5,444 feet m.s.l. 


  Alternative 4. Under Alternative 4, storage would be reallocated in Chatfield Reservoir and 
the conservation pool elevation would be raised 5 feet to an elevation of 5,437 feet m.s.l. Non-
tributary groundwater and gravel pit storage would be used to supplement storage in the 
reservoir. 


The RED portion of this analysis estimates regional economic impacts of construction and operation 
of water delivery infrastructure associated with each of the four alternatives.  


In addition to construction and operation impacts for Alternatives 3 and 4, the RED analysis 
estimates the regional economic impact of the recreation-related response to construction and new 
water management practices at the park. The recreation analysis focuses on proposed reallocation 
Alternative 3 of the FR/EIS, where the new high water elevation would be 5,444 feet m.s.l. 
Alternative 4 in the FR/EIS would raise the high water elevation to 5,437 feet m.s.l. at the Park and 
will likely cause similar or less severe types of recreation impacts. 


The RED analysis also considers the economic impact of the expenditure of local funds to the United 
States Treasury in payment for storage rights in Chatfield Reservoir. This applies to the two 
reallocation alternatives only. The remaining alternatives assume no transfer of local funds to the 
United States Treasury. 


The OSE portion of this report focuses on impacts to State Parks and concessionaire revenue as a 
result of reallocation under Alternatives 3 and 4. The OSE portion of this report also offers a 
qualitative discussion of impacts related to Alternatives 1 and 2. The OSE report also includes a 
qualitative discussion on the benefits of the reallocation project for all four alternatives. 
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 Chatfield State Park 


Chatfield State Park provides full service campgrounds, hiking and biking trails, horse stables, and a 
hot air balloon port, all of which are located around the Reservoir with boating, fishing and a full-
service marina. The Park is popular for its beautiful views of the nearby foothills and water-based 
recreation located in close proximity to the Denver Metro Area. Chatfield State Park had over 1.6 
million visitors in 2007 and remains one of the most visited sites in the Colorado State Parks system. 
Exhibit I-1shows Chatfield State Park, the extent of proposed inundation under Alternatives 3 and 4, 
the Reservoir and key recreation facilities. 


Exhibit I-1. 
Chatfield State Park and Environs 


 
Source: EDAW. 
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In the map on the preceding page, the red line indicates the new high water level for reallocation 
under Alternative 3 and the yellow line indicates the new high water level under Alternative 4; 
illustrating the loss of upland and riparian habitat at high water, and the need to relocate recreation 
facilities. 


Chatfield Reservoir Proposed Storage Reallocation Project 


In 2004, the USACE initiated a feasibility report to “reassign a portion of the storage space in 
Chatfield Reservoir to joint flood control-conservation purposes, including storage for municipal and 
industrial water supply, agriculture, and recreation and fishery habitat protection and enhancement.”1 
Increased water storage will be achieved by raising water elevation, which will also result in 
inundation of portions of the existing Park and developed recreation areas. Seven areas of the park 
will require in-kind replacements of current facilities due to full or partial inundation.  


The Proposed Reallocation Project will have immediate and long-lasting effects on Chatfield 
Reservoir and the surrounding Chatfield State Park. The current maximum high water level at 
Chatfield is 5,432 feet above sea level. Under proposed Alternative 3, the USACE would increase the 
water level to 5,444 above sea level (an increase of 12 vertical feet). Under proposed Alternative 4, the 
USACE would increase the water level to 5,437 above sea level (an increase of 5 vertical feet).  


Accomplishment of this expansion would require a two-year construction effort during which various 
recreation areas around the Park would be intermittently closed for earthwork and facility relocation. 
In general, facilities would be pulled further away from the current water line and elevated by 
extensive cut and fill to accommodate the rising water level. Where possible, trees and other natural 
amenities would be relocated along with the facilities. Efforts would be made to keep the most 
popular park facilities (e.g., swim beach and marina) open for the summer high season during the 
construction period. 


Following facility relocation, the allocated space will be filled—a process requiring approximately one 
to five years, based on water availability. During this time, termed the “incremental reallocation 
period,” the water level would likely be perceived as low as the reservoir fills based on water 
availability.2 Adverse recreation conditions may persist during post construction, but Park visitation is 
expected to rise once construction activities have ended and vegetation regrowth is underway. 


The final phase of expanded reservoir development, called the stabilization period, would see a return 
to relatively stable water levels and traditional park management practices. However, likely water 
storage requirements at the enlarged facility would produce increased seasonal surface level 
fluctuations in comparison with current practices. The reallocation alternatives (5,444 feet and 5,437 
feet) would increase potential water surface fluctuation during the recreation season. This increased 
surface fluctuation could have a lasting effect on the number of recreation visitors at the Park and the 
quality of the recreation experience. 


                                                      
1
 Federal Register September 30, 2004 Vol.69, No.189 


2
 It is uncertain how long the “incremental reallocation period” will ultimately last as it is based on water availability and the 


seniority of the water users’ water rights. The period could take anywhere from 1 to 10 years. This analysis assumes a 5-year 
incomplete reallocation period. 
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RED and OSE Analysis Methodology 


RED methodology. For the purpose of this report, regional economic impacts include the direct, 
indirect and induced impacts of increased or reduced economic activity associated with construction, 
operation and implementation of each proposed alternative in the FR/EIS. The RED analysis 
calculates the positive regional economic impacts of facility construction and operation as well as the 
negative regional economic impacts of the projected recreation response to construction and new 
reservoir management practices. Specifically the RED analysis employed the following methodology: 


  BBC obtained construction cost and timeline data from State Parks, the CWCB and the 
USACE for the four alternatives under consideration in the EIS. Cost estimates form the basis 
of economic impact modeling for construction. 


  BBC interviewed Chatfield recreation user groups to assess their sensitivity to the reallocation 
process. The input of current Chatfield recreators provides the basis for visitation change and 
site substitution estimates, which in turn is used to model economic impacts. BBC used visitor 
responses to calculate expected changes in visitation in all periods of Reservoir construction, 
incremental reallocation and stabilization. 


  BBC defined an appropriate study area for economic impact estimation consistent with 
methodology used by the USACE for the NED analysis. 


  For the two reallocation alternatives, BBC conducted IMPLAN3 model runs for construction, 
operations and recreation impacts. Direct, indirect and induced effects are estimated for regional 
economic output and employment. Recreation related economic impact analysis is considered 
for all non-substituted local recreation spending. 


  For the two non-allocation alternatives, BBC conducted IMPLAN model runs for construction 
and operations impacts only. Direct, indirect and induced effects are estimated for regional 
economic output and employment. 


  The RED analysis also considers the economic impact of the expenditure of local funds to the 
United States Treasury in payment for storage rights in Chatfield Reservoir. This applies to the 
two reallocation alternatives only. The remaining alternatives assume no transfer of local funds 
to the United States Treasury. 


The RED analysis is contained in Section IV of this report. 


OSE methodology. The USACE defines OSE to include social impacts that result from specific 
project elements that are not considered in RED or other associated USACE studies. In this 
application, BBC considers State Parks and concessionaire revenue as the main subject of the OSE 
report. Specifically the OSE analysis employed the following methodology: 


  BBC conducted a series of interviews with Chatfield State Park staff and Park concessionaires to 
gain an understanding of current operations and prospective changes under new reservoir 
management practices. 


                                                      
3
 IMPLAN is a regional economic modeling software package commonly used in economic impact analysis. The economic 


modeling process is discussed in detail in Section IV. 
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  Using interviews; and visitation and visitor spending data obtained from Colorado State Parks 
and the USACE, BBC documented current levels of State Parks revenue and concessionaire 
receipts as a baseline condition. Baseline visitation data are shown in Appendix A. 


  Post-reallocation revenue impacts were calculated for the State Parks system and on-site marina 
and horse stable concessionaires. BBC projected these impacts for several years to document the 
effects of changes in visitation during the construction period and after visitation stabilizes 
under the new Reservoir management practices. 


  Final State Parks revenue impact calculations include estimates of in-system recreation 
substitution where persons no longer satisfied with the Chatfield experience will find a 
substitute State Park venue, e.g. Cherry Creek State Park, thus minimizing overall State Parks 
losses. 


  In addition to the above, BBC provided qualitative discussions on lost aesthetic values as a result 
of new water management practices, environmental justice considerations and potential 
property value impacts in the area. The OSE report also includes a qualitative discussion on the 
benefits of the reallocation project.  


  The OSE report offers a qualitative discussion of impacts of all four alternatives considered in 
the EIS, although the focus of the analysis is the on-site revenue impacts of reallocation on 
Chatfield State Park. 


The overall objective of the RED/OSE study is to supplement current EIS efforts and more 
accurately portray local socioeconomic impacts associated with the Proposed Reallocation Project. 
The USACE is conducting a separate study that portrays economic impacts on a broader level (NED 
Analysis). 


Limitations and Caveats 


The visitation and associated park revenue and visitor spending impacts described in this report are 
based on a construction schedule that lasts approximately 2 years and has a phased closure of facilities 
that strives to minimize recreation impacts. Any variation in the duration of construction and the 
timing of certain facility closure will alter the impact projections contained in this report. 


Additionally the speed at which the reallocated storage space in the reservoir is filled with water post 
construction is not known at this time. It is likely that visitation will rise with the amount of water 
stored at Chatfield. If reallocated storage space is slow to be filled, park visitors will perceive the water 
level to be low, and visitation may be slower to rebound. After reallocation project is complete, water 
management practices will have effects on recreation at Chatfield. A water management agreement is 
not currently in place between State Parks and the water suppliers. This report assumes a return to 
somewhat normal water fluctuation for recreation, but that may not be the case in practice. 


Park visitation response to reallocation is based on a survey of recreation user group representatives. 
Survey respondents were instructed to answer the survey as a representative of a broader group. The 
survey had about 88 individual responses, although many respondents stated visitation preferences on 
multiple recreation activities. Admittedly, the survey sample size is small, but a larger survey effort 
was not possible due to budget and timing constraints. A multi-seasonal intercept survey would be 
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the most appropriate sampling method in the absence of monetary and temporal constraints. The 
survey respondents only considered their visitation response to Alternative 3 and did not provide any 
information for Alternative 4. Accordingly, recreation impacts of Alternative 4 are estimates, 
provided by BBC, using Alternative 3 visitor reactions and current conditions as estimate boundaries. 


Project Scope Change 


In March 2008, BBC was retained by the Colorado Division of State Parks to examine the impacts of 
the Proposed Reallocation Project on visitation and visitor spending at Chatfield State Park. At the 
completion of that engagement, BBC was retained by the Colorado Water Conservation Board 
(CWCB) and the USACE to expand the previous scope and produce the RED/OSE report contained 
herein. 


BBC produced this report for incorporation in the FR/EIS under the direction of the USACE and 
CWCB. State Parks participated only as a cooperating agency. 


Report Organization 


Following this Introduction, Section II describes current economic conditions in the Denver 
Metropolitan Area and current conditions at Chatfield State Park, including current visitation and 
associated visitor spending. Section III describes the physical changes to facilities associated with the 
Proposed Reallocation Project. Section IV presents the RED analysis and Section V presents the OSE 
analysis. A detailed visitation profile is included in Appendix A. The survey instrument used to 
estimate changes in visitation is included as Appendix B. 
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SECTION II. 
Current Conditions 


This section describes current economic conditions in the Denver Metropolitan Area as well as 
visitation at Chatfield State Park and associated revenue generated by visitor spending. Current 
visitor related spending and revenue is presented for expenditures that occur inside the park and 
outside the park for recreation related supplies and services. Current visitation and related spending 
activity forms the baseline for estimation of recreation-related economic impacts related to 
reallocation. Current economic data are shown to give context for economic impact estimates 
presented in Section IV and State Parks revenue impacts presented in Section V. 


Study Area Demographic and Economic Conditions 


Based on USACE Design Memorandum PC-46, Master Plan, Chatfield Lake, Colorado, Updated 
January 2002, the Chatfield State Park “market area” consists of Adams, Arapahoe, Denver, Douglas, 
and Jefferson counties, within which 92 percent of Chatfield visitors reside. Those five counties also 
comprise the Denver Metropolitan Area, the largest metropolitan area in Colorado. The following 
tables present demographic and economic data on the five-county study area and the State, for 
comparison. 


Population. The total population of the five-county study area is estimated at about 2.5 million in 
2010. The study area accounts for about half of Colorado’s population. Within the study area, the 
city and county of Denver is the most populous, with over 600,000 residents projected in 2010. 
Exhibit II-1 shows historic and projected population in the study area and in the State of Colorado 
from 1990 to 2030. 


Exhibit II-1. 
Historic and Projected Population, Five-County  
Study Area and State of Colorado, 1990 to 2030 


Adams 363,857        401,332        447,760        548,709        647,222        23.1% 44.5%


Arapahoe 487,967        533,091        578,444        677,125        772,616        18.5% 33.6%


Denver 554,636        576,928        631,809        700,455        743,782        13.9% 17.7%


Douglas 175,766        249,094        296,072        388,905        464,492        68.4% 56.9%


Jefferson 527,056        532,417        551,938        608,282        669,464        4.7% 21.3%


Total Study Area 2,109,282   2,292,862   2,506,023   2,923,476   3,297,576   18.8% 31.6%


Colorado 4,301,261 4,731,275 5,171,798 6,186,161 7,227,385 20.2% 39.7%


Study Area Portion 
of State Population


Population


49.0% 48.5% 48.5% 47.3% 45.6%


2000 2005 2010 2020 2030 2000-2010 2010-2030


Population Growth


 
Source: State of Colorado, Department of Local Affairs. 
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Growth in the study area is estimated at about 19 percent between 2000 and 2010, which is slightly 
less than growth in the State as a whole (20 percent). Among study area counties, Douglas County 
grew the most between 2000 and 2010, about 68 percent. 


Study area population growth is estimated at about 32 percent between 2010 and 2030, while the 
State is expected to grow by 39 percent over the same period. By 2030, the study area is expected to 
account for about 45 percent of total State population, which represents a decline from 49 percent in 
2000. 


Employment. In 2009, there were over 1.2 million jobs in the study area, which accounts for about 
49 percent of all jobs in the state. Exhibit II-2 shows employment growth in the study area and the 
State from 1990 to 2009. 


 Exhibit II-2. 
Employment and Employment Growth, Denver  
Metropolitan Area and State of Colorado, 1990 to 2009 


Adams County 136,389 181,994 205,195 33.4% 12.7%


Arapahoe County 216,760 275,617 285,555 27.2% 3.6%


Denver County 238,400 296,655 293,799 24.4% -1.0%


Douglas County 34,345 103,664 148,131 201.8% 42.9%


Jefferson County 246,796 302,787 281,768 22.7% -6.9%


Total 872,690 1,160,717 1,214,448 33.0% 4.6%


Colorado 1,678,229 2,300,192 2,492,540 37.1% 8.4%


Study Area Portion 
of State Employment


52.0% 50.5% 48.7%


1990 2000 2009 1990-2000 2000-2009


Employment GrowthEmployment


 
Source: State of Colorado, Department of Local Affairs. 


Employment in study area and the State has grown since 1990. Between 1990 and 2000, 
employment in the study area grew by 33 percent, while the State increased 37 percent. For the 
2000-2009 period, study area employment increased by about 5 percent and the state by about 8 
percent. 
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Labor force and unemployment. Between 1990 and 2009, the labor force in the study area grew 
by over 405,800 or about 44 percent (Exhibit II-3). Comparable growth in the State was 932,100 or 
about 53 percent. The comparatively more rapid increase in labor force in the State is attributable to 
greater population growth in other areas of the State relative to the study area. 


Exhibit II-3. 
Labor Force and Unemployment Rate, Denver  
Metropolitan Area and State of Colorado, 1990 to 2009 


Adams County 144,431 5.6% 187,163 2.8% 225,426 9.0%


Arapahoe County 225,057 3.7% 282,477 2.4% 309,366 7.7%


Denver County 252,190 5.5% 305,904 3.0% 321,346 8.6%


Douglas County 35,429 3.1% 105,842 2.1% 158,548 6.6%


Jefferson County 256,416 3.8% 310,079 2.4% 304,674 7.5%


Study Area 913,523 4.5% 1,191,465 2.6% 1,319,360 8.0%


Colorado 1,768,954 5.1% 2,364,990 2.7% 2,701,026 7.7%


Labor Unemploy-
ment Force ment


1990 2000 2009


Unemploy-Labor Labor Unemploy-
Force ment Force


 
Source: State of Colorado, Department of Local Affairs. 


The unemployment rate for the study area has been volatile since 1990. For that year, the rate 
averaged 4.5 percent. By 2000, it averaged 2.6 percent, and in 2009 it rose to 8.0 percent. For the 
State, comparable figures are 5.1 percent, 2.7 percent, and 7.7 percent, respectively. 


Chatfield State Park Current Visitation 


In 2007, 1,664,148 people visited the park. The park is popular for its views of the nearby foothills 
and water-based recreation including boating, fishing, swimming and marina services. The park 
attracts visitors for camping, hiking and biking trails, the horse stables, a hot air balloon port, and 
model airplane runways. The south end of the park features bird watching, open fields popular with 
dog tracking and training enthusiasts, and a gravel pond popular with fishing enthusiasts, picnickers, 
swimmers and scuba divers. Exhibit II-4 below displays visitation by recreation activity in 2007. 
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Exhibit II-4. 
Visitation by Recreation Activity, Chatfield State Park, 2007 


Trail Uses: 403,503   29.9% Surface Water (continued): 


Hiking / Jogging / Walking 83,591      5.0% Jet Skiing 29,856     1.8%


Bicycling on Trail 204,372    12.3% Water Skiing 44,164     2.7%


Dog Exercise Area 88,636      5.3%


Equestrian Trail Use 13,007      0.8% Fishing: 34,640    4.1%


Personal Interpretation 2,570        0.2% Ice Fishing at Reservoir 2,300       0.1%


Non-Personal Interpretation 10,083      0.6% Shore Fishing at Reservoir 32,340     1.9%


Environmental Education 1,244        0.1%


Picnicking: 14,270     0.9%


Camping 94,758     5.7% Group Picnicking 10,000     0.6%


Non-Group Primary Picnicking, Lake 4,270       0.3%


Gravel Pond Uses: 35,819     2.2%


Canoeing and Kayaking 414            0.0% Special Uses: 30,644    1.8%


Long-Distance Swim Training 9,400        0.6% Dog Tracking 1,764       0.1%


Open Water Swim 16,300      1.0% Search and Rescue Dog Training 100          0.0%


Shore Fishing 2,497        0.2% Hot Air Ballooning 4,404       0.3%


Primary Picnicking (non-group) 3,350        0.2% Flying Model Airplanes 15,570     0.9%


Water Rescue Dog Training 230            0.0% View Birds / Wildlife; Photography 8,806       0.5%


Scuba diving 3,628        0.2%


Equestrian Use: 39,138    2.4%


Swimming/Swim Beack 50,235     3.0% Horseback Riding - Spring Gulch 2,548       0.2%


Horseback Riding, not in trail counts 36,590     2.2%


Surface Water Recreation: 185,721   14.4% Subtotal, Non-Sightseers 943,046   56.7%


Boat Fishing 54,318      3.3%


Other Motorcraft Use 68,156      4.1% Sightseeing 721,102   43.3%


Other Non-Motorcraft Use 43,545      2.6%


Total 2007 Visitation 1,664,148


Percent of


Visitation


2007


Visitation


2007


Percent of


Visitation


20072007


Visitation


Note: The visitation categories are aggregated for ease of description; note that State Parks and the Corps defined more than 40 categories 


Source: Colorado State Parks; US Army Corps of Engineers. 


About one-third of Chatfield visitors use trails for their primary recreation, this includes hiking, 
biking and equestrian trail use. Other large visitation groups are surface water recreation (14 percent) 
and camping (6 percent). Although the swim beach accounts for just 3 percent of overall visitation, it 
is only open from Memorial Day to Labor Day. The swim beach often attracts more than 15,000 
visitors per month during the summer. The largest visitor group is considered “sightseers,” who are 
defined as those who do not participate in any defined recreation activity or merely accompany an 
active recreator to the park. In 2007, about 721,102 sightseers visited Chatfield State Park. 
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The following describes each recreation activity and the park facilities used by recreators at Chatfield. 


Trails. Chatfield State Park has an extensive trail system. Bike and foot travel comprise the majority 
of traffic on Chatfield’s trails. Access to trails is gained entering the park via a vehicle gate or through 
one of five public trail systems that connect to the Chatfield trail system.1 In 2007, 403,503 people 
visited the park for trail use, including environmental education and interpretive users. 


Camping. Camping is one of the few year round activities available at Chatfield. There are 197 
campsites, offering a mix of electric and full service recreational vehicle sites, although tent camping is 
permitted at all sites. The campground is located south of the marina. Camping fees are assessed on a 
per-night basis by type of site provided.2 Other amenities provided at the campsite area include 
laundry machines, shower/restroom facilities, volleyball nets, horseshoe pits, a playground, and an 
amphitheater. In 2007, 94,758 people visited the park for all types of camping. 


Gravel ponds. The Chatfield gravel ponds offer a unique deep-water environment for swimming, 
fishing, scuba diving and other activities. The gravel ponds are also popular with picnickers and dog 
trainers. In 2007, 35,819 people visited the gravel ponds at Chatfield. 


Swim beach. The swim beach is a popular destination for summer visitors at the park. Located on 
the west side of the reservoir, the swim beach offers changing rooms, showering facilities, restrooms, 
picnic tables, and grilling facilities. In addition to the beach facilities there are horseshoe pits, lawn 
areas, and a beach volleyball court that provide additional recreation opportunities. In 2007, 50,235 
people visited the park to use the swim beach. 


Boating and surface water recreation. Water recreation is another popular activity at the park. 
During the peak boating season, from April to October, the reservoir hosts powerboats, sailing 
vessels, jet skis, water-skiers, and fishing boats. The water surface is accessed through one of three 
boat ramps. Two boat ramps are located in the northwest portion of the park and the third is located 
southeast of the marina. Chatfield’s marina concessionaire offers slip rentals, boat rentals, boat 
storage, a restaurant and a small grocery store. The area surrounding the marina attracts visitors to the 
20 picnic tables, two group picnic areas, a fishing pier, a beach volleyball court, and two horseshoe 
pits. In 2007, 240,039 people visited the park for surface water recreation, including boat anglers. 


Fishing. Chatfield offers a variety of fishing opportunities. Visitors who purchase a Colorado 
Division of Wildlife fishing license can participate in fishing at the park. In addition to individual 
and group fishing trips, commercial fishing companies utilize the reservoir for fishing tours year 
round. Shore fishing is available at the reservoir as well as ice fishing. In 2007, 34,640 people visited 
the park for shore and ice fishing. 


                                                      
1
  Trails that feed into Chatfield are: Mary Carter Greenway, Centennial trail, Columbine Trail, Highline Canal Trail, and 


Waterton Canyon/Colorado Trail. 
2
  Chatfield offers electric hookups at all campsites and full hookups (water, sewer, and electric) at select sites. 
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Picnicking. Picnic areas are located throughout the park. Open from May 1st through September 
30th, picnic sites are available on a first come, first serve basis offering tables and grills. There are 
group picnic sites available for reservation located at Marina Point, Riverside, Heronry Overlook, and 
Fox Run. During operation in 2007, 14,270 people visited the park for group and individual 
picnicking. 


Special uses. Chatfield is home to several special use sites that are unusual in Colorado. Chatfield 
provides launch sites for hot air balloons, runways for motorized model airplanes, and fields for dog 
tracking and rescue dog training. Chatfield is also popular for wildlife viewing and photography. In 
2007, 30,644 people visited the park for all special uses. 


Equestrian. Chatfield accommodates individual and group horseback riding in Spring Gulch and at 
the Chatfield Livery. Visitors who do not own their own horse can visit the concessionaire operated 
Chatfield Livery for hayrack rides, pony rides and horseback rides. For horse owners, Chatfield Livery 
offers boarding opportunities on a monthly basis. In 2007, 39,138 people visited the park for 
equestrian uses. 


Chatfield State Park On-site Revenue  


Visitors to Chatfield State Park spend money on entrance fees, camping, group picnics and at either 
of the concessionaire operated businesses at the park. The following discusses current revenue 
generated inside the park by visitors. 


State parks revenue. According to the 2007 fiscal year end Chatfield park manager report, 
Chatfield generated about $1.15 per visitor in revenue during the previous fiscal year. Exhibit II-5 
displays park revenue in 2007.  


In 2007, Chatfield State Park generated $1.9 million in revenue, which represents about 3 percent of 
State Parks approximate $60 million budget in FY 2007. State Parks generates revenue from park 
admission passes, camping charges, group picnic fees and special use permits. The park also generates 
revenue indirectly through its concessionaire agreements with the marina and horse stables operators, 
which contribute a portion of their gross revenue to State Parks. 


BBC used reported park revenue per visitor to estimate park revenue receipts because it takes into 
account variation in group size, as park admission is imposed per vehicle and not per person. State 
Parks also sells season passes that add further variation to admission charges per visit. The use of an 
average revenue per visitor figure accounts for these variations in admission charges. 


Exhibit II-5. 
Revenue Estimates, Chatfield Reservoir, 2007 


Source: 


June 2007 Chatfield State Park Manager Report. 


 Category 


Total Visitors 1,664,148        
Revenue per Visitor $1.15


FY 2007 Revenue $1,913,770


Values 
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Concessionaire revenue. The marina is one of two concessionaires permitted within Chatfield. 
The marina provides services to boaters and campers at Chatfield. Exhibit II-6 below displays annual 
revenue collected by the marina and the associated revenue shared back to State Parks as part of the 
concessionaire agreement. 


Annual slip rentals provide the majority of revenue for Chatfield marina (nearly 70 percent). The 
remaining 30 percent of marina revenue is generated by dry boat storage, boat rentals and food and 
grocery sales. State Parks receives a portion (approximately 4.7 percent or $54,640) of total revenues 
in addition to a $5,000 annual fee as part of the concessionaire agreement. 


The horse stables concession generates revenue through boarding, adult and children’s riding lessons, 
hay rides and guided horseback rides. Exhibit II-7 below displays annual revenue collected by the 
marina and the associated revenue share to State Parks as part of the concessionaire agreement. 


The horse stables concessionaire provided data on sources of revenue via a telephone interview. State 
Parks receives a portion (approximately 6.7 percent or $7,918) of total revenues in addition to a $500 
annual fee. 


Together the marina and horse stables generate about $1.3 million dollars in gross revenue before 
annual fee and revenue share payments to State Parks. State Parks receives approximately $68,000 in 
fees and gross revenue sharing from concessionaires under the concessionaire agreements.  


Exhibit II-6. 
Annual Marina Revenues 


Source: 


Colorado State Parks; Personal interview with  
Linda Perry, Chatfield Marina Concessionaire,  
April 28, 2009 


Revenue Source


Slip Rentals $800,000


Dry Storage $192,000


Rentals $30,000


Restaurant, Groceries, Sundries $149,000


Total Revenue at Marina $1,171,000


Annual fee (2008) $5,000


Gross Revenue Share (4.7%) $54,640


Annual Revenue to State Parks $59,640


Annual Revenue


Exhibit II-7. 
Annual Horse Stable Revenues 


Source: 


Colorado State Parks, Phone interview with 
Bob Hantschel, Paint Horse Stables Concessionaire, 
May 27, 2009. 


Revenue Source


Boarding $58,690


Rides, Lessons, Other $58,690


Total Horse Stable Revenue $117,380


Annual fee (2008) $500


Gross Revenue Share (6.7%) $7,918


Annual Revenue to State Parks $8,418


Annual Revenue
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Chatfield State Park Off-site Visitor Spending  


Park visitors also generate economic activity outside the park by purchasing goods and services related 
to their trips to Chatfield. In 2009, Corona Research completed a market assessment study for State 
Parks. The report compiled information on demographics, marketing, funding, visitor preferences, 
satisfaction and visitor spending. The Corona study provides information on visitor spending within 
a 50-mile radius of the park associated with respondents’ trips to Chatfield. Off-site visitor spending 
was calculated on a per vehicle basis. State Parks data from traffic counts at the park shared with BBC 
indicated that there are about 2.6 visitors per vehicle at Chatfield. Exhibit II-8 displays the estimated 
annual visitor related expenditure within a 50-mile radius of Chatfield Reservoir.   


According to the Corona study, visitor expenditure within a 50-mile radius is about $17.19 per 
person.3 Estimated annual off-site direct economic activity related to Chatfield visitor spending is 
about $28.6 million. 


                                                      
3
 The question on the survey stated, “On this visit to the state park, how much money did you spend within 50 miles of the 


park that was related to your trip to the state park?” Spending was reported by vehicle at $44.70 per vehicle. The survey also 
report an average of 2.6 persons per vehicle, thus spending per visitor is $17.19. 


Exhibit II-8. 
Expenditure within 50-mile radius  
of Chatfield Reservoir, 2007  


Source: 


2009 Corona Research Colorado State Parks Market  
Assessment Study; 2007 Chatfield State Park Visitation Data. 


Category


Total Visitors 1,664,148     


Expenditure per visitor within $17.19


50-mile radius of Chatfield 


Estimated Annual Expenditure $28,606,704


Value
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SECTION III. 
Proposed Reservoir Management  
and Operational Changes 


This section describes current facilities at Chatfield State Park, proposed facility location changes 
with reallocation and the associated construction timeline. The final park program is also discussed.  


Recently, EDAW, a planning and engineering firm, completed a Recreation Modification Study of 
Chatfield Reservoir that details affected areas and proposed facility relocation associated with 
reallocation. The EDAW report supplies much of the content in this section. 


Current Facility Inventory and Proposed Changes 


The current maximum water level at Chatfield under normal conditions is 5,432 feet above sea level 
and the average water level between May 1 and September 30 is 5,426 feet above sea level. The 
USACE plans to increase the maximum water level to 5,444 (12 feet) above sea level under the 
proposed alternative (Alternative 3) of the Reallocation Project. Seven areas of the park will require 
in-kind replacements of current facilities due to full or partial inundation. Embankment material will 
be excavated from the project site and facilities will be relocated to effectively raise the level of the 
facilities surrounding the park. Facility relocation and excavation activities will have impacts on 
recreation until construction is complete and grading and re-vegetation efforts are underway.  


The following discussion of park facilities and reallocation impacts focuses on Alternative 3, although 
information is also offered on Alternative 4. Under Alternative 4, the maximum water level will be 
increased to 5,437 feet above sea level, which is 5 feet higher than the current maximum water 
elevation. Impacts will be similar to Alternative 3, although more facilities will be partially inundated 
rather than fully inundated under Alternative 4. 


North Boat Ramp. The North boat ramp area provides boater access to the water on the west side 
of the park. There are two boat ramps, a paved parking area, restrooms, picnic tables, grills, bollards, 
and a variety of additional support facilities. Under Alternative 3, the asphalt, concrete trails, picnic 
tables, dumpsters, grills, regulatory signs, and water hydrants will be partially inundated. Four day-
use shelters and four bollards will be fully inundated at 5,444 feet. To offset inundation impacts, the 
parking lot and ramp turn-around area will be re-graded and raised. The boat ramps will be re-
graded, raised and extended. Fill material will be excavated west of the existing parking lots for use in 
facility relocation. 


Under Alternative 4, the two existing boat ramps would be inundated. Remaining areas, including 
most of the parking, the picnic shelters and circulation roads, would remain above the normal high 
water line. 
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Massey Draw. Massey Draw is located south of the North Boat Ramp. Massey Draw attracts 
visitors for its proximity to the lake, picnic tables, volleyball courts, horseshoe pits and grills. Under 
Alternative 3, the asphalt trails will be partially inundated and the beach area, volleyball court, and 
horseshoe pits will be fully inundated. To offset inundation impacts, there will be relocation of trees, 
trails, parking lots, and the beach with in-kind replacements. There is no extensive fill needed for 
facility relocation at Massey Draw. 


Under Alternative 4, the beach area, including a volleyball court and horseshoe pits, and the picnic 
area would be fully inundated, and the asphalt trails would be partially inundated. 


Swim Beach Area. The Swim Beach area is heavily visited during high season and has experienced 
significant facility development to accommodate its popularity. The Swim Beach area consists of a 
main swim beach, Jamison picnic area, Eagle Cove beach, and Deer Creek picnic area and balloon 
launch.  


Under Alternative 3, all facilities at the main swim beach, Jamison picnic area, and Eagle Cove beach 
will be fully inundated and the majority of the facilities at Deer Creek will be inundated at 5,444 foot 
water level. To offset inundation impacts, there is extensive fill material needed to raise facilities and 
create new breakwater capes to protect the swim beach. Fill excavated from open space west of the 
existing swim beach area will be a source of material for the modification project. Several trails, picnic 
areas, parking lots, and day-use areas will be relocated with in-kind replacements throughout the 
Swim Beach area. 


Under Alternative 4, all facilities at the main swim beach, Jamison picnic area and Eagle Cove beach 
will be fully inundated. The Deer Creek area would not be inundated under Alternative 4. 


Catfish Flats/Fox Run Group Areas. Located south of the Swim Beach area, the Catfish 
Flats/Fox Run Group areas are home to picnic tables/shelters, restrooms, a volleyball court, horseshoe 
pits, and related facilities.  


All facilities will experience near full inundation under Alternative 3. To offset inundation impacts, 
fill will be used to raise areas around existing facilities. Fill excavated from open space west of the 
existing facilities across the main park road will be a source of material for this modification project. 
Trails, picnic areas, restrooms, and parking lots will be relocated with in-kind replacements 
throughout the Catfish Flats and Fox Run Group areas. 


Under Alternative 4, most facilities at Catfish Flats and Fox Run will experience full inundation. 
Only the north picnic area, parking area and restrooms at Catfish Flats, and the parking area at Fox 
Run will escape full inundation. 


King Fisher, Gravel Pond and Platte River Trail Head. Located at the southern end of 
Chatfield Lake, the King Fisher, Gravel Pond and Platte River Trail Head areas have facilities 
including trails, restrooms, dumpsters, and benches. The majority of usage in this area of the park 
consists of groups including kayakers, scuba divers, water dog training, fishing and swimming.  


In their present configuration, all King Fisher and Gravel Pond facilities will be fully inundated 
under Alternative 3. If full inundation were to occur, the Gravel Pond would become part of the 
reservoir and in-kind replacement is not feasible. To offset inundation impacts, the main park road 
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running on the north side of the pond (separating the reservoir and pond) will be rebuilt on top of a 
new bridge. There will also be dikes constructed that abuts the north and east side of the gravel pond 
to prevent inundation. The new dikes on the north and east side of the Gravel Pond will need 
extensive fill taken from open spaces south of the horse stables.  


Under Alternative 4, the Kingfisher areas will also experience full inundation. The Gravel Pond itself 
will not be inundated under Alternative 4, however, adjacent roads and parking area will be partially 
inundated and must be raised with earth fill and rebuilt. 


The Platte River Trail Head is not as affected by reallocation as King Fisher or the Gravel Pond 
under either Alternative 3 or Alternative 4. The parking area, restroom and trailhead are not affected 
by reallocation. Certain sections of concrete trail, however, will be inundated and will require 
modification.  


Marina Area. Similar to the Swim Beach, the Marina Area has been extensively developed to 
accommodate its popularity. Facilities at the marina include a boat ramp, picnic tables, fishing pier, 
restaurant, and a network of trails and walkways.  


The entire Marina Area will be inundated under Alternative 3 and Alternative 4. To offset 
inundation impacts, fill will be used to raise and re-grade the boat ramp and breakwaters. Excavated 
fill from open spaces south of the existing marina will be a source of material for the modification 
project. The marina, rip-rap embankment, restaurant, parking lots, and trails will be relocated with 
in-kind replacements.   


Plum Creek Area. The Plum Creek Area is located at the southwestern side of the reservoir and is a 
popular location for wildlife viewing. The area has a trailhead with picnic tables, restrooms and 
parking. The entire Plum Creek Area will be inundated under Alternative 3 and Alternative 4. Fill is 
not necessary and minimal construction is needed to relocate existing trails, roads and parking areas 
with in-kind replacements, although there will be significant underground utility relocation in this 
area.   


Construction Period and Phasing 


The USACE and State Parks plan to minimize visitation loss by developing a construction schedule 
with minimal impact during high season and extensive impact during low season. The USACE and 
State Parks have agreed to allow the swim beach and marina to remain open from May through 
September during the entire construction period. Exhibit III-1 displays a preliminary construction 
schedule for the Proposed Reallocation Project, developed by State Parks construction consultants. 
The expected start and finish dates of construction for each park recreation area is presented along 
with shading to represent the high season (May through September). Construction is planned to 
begin in mid-September of year 1 and continue, uninterrupted, until mid-May of year 4. The overall 
construction period is estimated at 32 months. The construction period for recreation related 
economic impacts is estimated to occur over 2 years, as all facility closures will take place within the 
first 24 months of construction. 


The recreation impacts discussed in subsequent Section IV and Section V are based on the 
construction schedule presented in Exhibit III-1. Any change in the schedule of facility closure or the 
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overall duration of the construction period will alter the recreation impacts and revenue loss 
projections shown in this report. 


It is important to note that the construction schedule provided on the following page represents the 
construction schedule for Alternative 3 only. No construction schedule for Alternative 4 was provided 
to BBC. 
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Exhibit III-1. 
Chatfield State Park Reallocation Construction Schedule 


Facility


North Ramp


Swim Beach


Massey Draw


Eagle Cove


Jamison


Deer Creek Day Use/
Balloon Launch


Catfish Flats


Marina Point


South Ramp and
 Riverside Marina


Fox Run


King Fisher


Gravel Pond


Platte River


Roxborough Cove


Plum Creek Picnic Area


Misc. Work Items


Erosion Control


MAR APRSEP OCT NOV DEC JAN FEB NOV DEC JAN FEBJUL AUG SEP OCT NOV DECMAY JUN JUL AUGSEP OCT MAR APRMAR APR MAY JUN


Year 1 Year 2 Year 3 Year 4


MAYJAN FEB


 


Note: Shaded months indicate high visitation season. 


Source: BBC Research & Consulting 
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SECTION IV. 
Regional Economic Development (RED) Analysis 


This section presents the results of the RED analysis for the Chatfield Reallocation Feasibility Study. 
The RED analysis has been prepared in accordance with the methodology described in Section I of 
this report. For this analysis, the study area has been defined as Arapahoe, Adams, Denver, Douglas 
and Jefferson Counties, which encompasses all physical facilities of each proposed alternative. The 
study area is described in detail later in this section. The RED analysis supplements the related 
National Economic Development (NED) analysis, which covers costs and benefits of alternatives at 
the national level. 


The RED results are organized into two components, corresponding to different economic effects 
anticipated under the Project. The construction and operation of each proposed alternative is 
analyzed, including the regional economic effects attributed to construction-related capital outlays 
and ongoing facility and water delivery system operation. Construction and operations economic 
impacts are presented for all four Alternatives in the FR/EIS. The RED analysis also considers the 
economic impacts of the recreation response at Chatfield State Park during the construction period 
and when park and water management practices stabilize after construction. Both beneficial 
(construction impacts) and adverse effects (recreation impacts) are considered in the RED analysis. 


The values reported for economic output represent monetary impacts and are reported in 2010 
dollars. Employment impacts represent the change in the number of annual jobs in the region. In the 
context of this analysis, one annual job is equivalent to one person being employed full time during a 
single year. Changes in employment are tied to relationships between economic activity and labor 
productivity and do not consider local labor force conditions.  


Regional Economic Modeling 


The RED effects considered in this report are quantified using a regional economic model that is 
based on the principles of input-output (I-O) analysis. I-O analysis is a method of measuring the flow 
of commodities and services among industries, institutions, and final consumers within a defined 
study area. I-O models capture transactions in an economy and account for industry linkages and 
availability of local goods and services. These economic linkages allow I-O models to calculate the 
effects of an economic event on all sectors of the local economy.  


This analysis employs I-O analyses to measure two types of economic impacts—industry output and 
employment. Industry output refers to the value of goods and services produced in a region, which 
includes the value of local intermediate goods and services used in the production process. 
Employment is measured by the number of annual jobs produced by an economic event. 


The I-O model presents results in direct, indirect, and induced economic output and employment 
within a study area. Direct economic impacts refer to the response of a given industry (i.e., changes in 
output and employment) based on demand for that industry. Indirect effects refer to changes in 
output and employment resulting from the purchasing of local intermediate goods and services 
caused by the direct economic effects. Induced economic effects refer to changes in output and 
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employment caused by expenditure associated with changes in local household income generated by 
direct and indirect economic activity. 


For this study, the IMPLAN modeling package is used to estimate regional economic effects of the 
Proposed Reallocation Project. IMPLAN is commonly used to perform economic impact analysis. It 
was originally developed by the US Forest Service and is widely used by public and private sector 
analysts for regional economic impact modeling. 


The RED analysis is based on a five-county model of the Denver Metropolitan Area. A 2006 
IMPLAN dataset was used in the analysis, which was obtained from the State of Colorado, 
Department of Local Affairs, State Demographer’s Office. The data has been specially customized for 
the State Demographer and represents the data set used by the State for economic modeling. All 
input values were deflated to 2006 dollars for modeling purposes; however, all economic impact 
estimates are presented in constant 2010 dollars. 


Study Area 


The definition of an appropriate study area is important for the RED analysis because the extent of 
regional economic impacts will depend on the size of the study area. The study area, at a minimum, 
should capture the direct economic effects of the Proposed Reallocation Project, but should not be so 
large that project effects would be “drowned out” by other economic activity. An operating economic 
area is generally the appropriate study area. The five-county Denver Metropolitan Area, which 
includes Adams, Arapahoe, Denver, Douglas and Jefferson Counties has been chosen as the study 
area because it is the closest operating economic area and will capture most project-related impacts. 
The study area also produces the majority of recreation related visitors at Chatfield State Park. 


Regional Economic Impacts—Project Construction and Operation 


Implementation of any of the alternatives would result in substantial construction-related 
expenditures and generate demand for construction labor and support services, which would generate 
a positive short-term impact to the regional economy. Expenditures on construction materials and 
equipment that are made within the region would generate additional economic benefits as spending 
flows through the local economy through industry linkages.  


Project construction would temporarily support a labor force hired to physically construct the 
project, as well as for construction management and oversight services. Further, labor income earned 
by construction-related workers would be re-spent, in part, in the local economy, generating 
additional economic activity. 


In addition to construction, there would be ongoing annual expenditure to operate the facilities and 
delivery systems implemented under each alternative. Economic impacts of annual operating costs are 
estimated for each alternative. A third cost is estimated in addition to the positive impacts of 
construction capital outlay and annual operations costs: the negative regional economic impact of a 
lump sum payment made by local water users to the Federal Treasury for water storage at Chatfield 
Reservoir. This impact is estimated for Alternatives 3 and 4 only. No Federal water storage payments 
are assumed for Alternatives 1 and 2.  
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The following table summarizes the direct expenditure associated with construction, operation and 
storage payments for each alternative. Exhibit IV-1 presents direct expenditure on construction, 
operations and Federal water storage payments for the 4 alternatives. 


Exhibit IV-1. 
Construction, Operations and Water Storage  
Direct Expenditure, Alternatives 1-4, Chatfield Reallocation Project 


Cost Category


Construction Costs $270.80 $179.90 $105.90 $177.20


Annual Operating Costs $1.66 $0.79 $2.01 $1.38


Federal Storage Payment $0.00 $0.00 ($14.00) ($5.20)


Alternative 4Alternative 3Alternative 2Alternative 1


Costs in 2010 $Millions


 
Note: Construction cost estimates include the cost of facility construction, and construction related to environmental and 


recreation modification requirements. See Section III for a detailed discussion. 


Source: Colorado Water Conservation Board; Tetra-Tech. 


The total direct effects of project construction were translated into annual values because the 
IMPLAN model is based on annual data. Estimates of annual construction activity were developed 
based on a rough approximation of project schedule and phasing supplied by the FR/EIS lead 
engineering consultant. These data indicate that for Alternatives 1 and 2, a two-year construction 
schedule is anticipated with uniform activity across both years. The construction schedule for 
Alternatives 3 and 4 is presented in prior Section III. For the purposes of RED modeling, about 90 
percent of construction is expected to be complete in years 1 and 2, with the remaining 10 percent 
occurring in year 3.1 


Operations related spending is estimated as an ongoing annual economic impact that is assumed to 
begin the year following construction. Economic impacts from operational expenditures are projected 
for 50 years from the onset of construction.2 The lump sum Federal water storage payment associated 
with Alternatives 3 and 4 is assumed to occur in year 1 at the start of construction.3 


Spending and labor requirements are estimated on an annual basis, based on the above assumptions. 
The estimated annual values represent the direct inputs into the IMPLAN model developed for the 
study area. 


A summary of the regional economic impacts of each alternative is presented in Exhibit IV-2, which 
shows economic impacts by year, as well as 50-year total values. The proposed alternative (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 ($186.4 million) and the resulting economic activity generated in 


                                                      
1
 Environmental modification activity and related expenditure is expected to continue after recreation facility modifications 


are complete, but the vast majority of these expenditures will be for real estate acquisition rather than construction materials 
or labor. 
2
 The 50-year analysis period used in the RED analysis is slightly different from the 50-year analysis period used in the 


NED analysis. The RED analysis period starts at the onset of construction and extends 50 years. The NED analysis period 
starts after construction is complete and extends 50 years. The economic impacts of project operations are expected to 
extend beyond the 50-year analysis period. 
3
 The water users may make their water storage payment in a lump sum or over a mutually agreed payment period. A lump 


sum payment is assumed in this analysis. 
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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. 
Economic impacts for the other three alternatives are shown for comparison. 


Each alternative would also generate direct, indirect, and induced jobs. In addition to the 
approximate 324 construction jobs per year directly supported by the proposed alternative 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 the proposed alternative. About half of that total is attributable to ongoing operations 
expenditure. Employment impacts for the other three alternatives are shown for comparison. 
Exhibit IV-2. 
Regional Economic Impacts, Construction, Operations and  
Water Storage Expenditure, Alternatives 1-4, Chatfield Reallocation Project 


Impact/Year


Alternative 1


Direct $135.4 $1.7 $350.4 920.0 11.8 2,406.4


Indirect $52.7 $0.1 $108.8 327.3 0.4 673.8


Induced $63.4 $0.8 $163.8 501.2 6.1 1,295.2


Total $251.6 $2.5 $623.1 1,748.5 18.3 4,375.4


Alternative 2


Direct $90.0 $0.8 $217.9 611.5 5.6 1,491.8


Indirect $35.1 $0.0 $71.7 217.6 0.2 444.8


Induced $42.2 $0.4 $101.9 333.2 2.9 805.6


Total $167.2 $1.2 $391.5 1,162.3 8.7 2,742.2


Construction Construction


Year 1-2


Output Employment


Operations 50-Year 


Year 1-2 Year 3-50 Total


Operations


Year 3-50 Total


50-Year 


Impact/Year(s)


Alternative 3


Direct $47.7 $10.6 ($14.0) $2.0 $186.4 323.8 72.0 (99.5) 14.3 1,292.2


Indirect $18.6 $4.1 ($0.6) $0.1 $44.7 115.2 25.6 (3.2) 0.5 276.3


Induced $22.3 $5.0 ($6.5) $0.9 $86.9 176.4 39.2 (51.3) 7.4 688.5


Total $88.5 $19.7 ($21.1) $3.0 $318.0 615.4 136.8 (154.0) 22.2 2,257.0


Alternative 4


Direct $79.7 $17.7 ($5.2) $1.4 $237.0 541.8 120.4 (37.0) 9.8 1,627.6


Indirect $31.1 $6.9 ($0.2) $0.1 $71.5 192.8 42.8 (1.2) 0.3 441.3


Induced $37.4 $8.3 ($2.4) $0.6 $110.8 295.2 65.6 (19.0) 5.1 876.7


Total $148.2 $32.9 ($7.8) $2.1 $419.4 1,029.8 228.8 (57.2) 15.2 2,945.6


Employment


Operations


Years 4-50 Total


50-Year 


Storage


Construction Payment


Years 1-2


Construction


Output


Payment


Storage


(Year 1)Year 3


50-Year 


Years 1-2 Year 3 (Year 1) Years 4-50 Total


Operations


Note: 1. Economic output figures in millions of 2010 dollars. 


 2. Direct impacts based on data provided by the FR/EIS lead engineer, indirect and induced impacts calculated by the IMPLAN model. 


 3. Total employment represents the total number of employment person-years over the 50-year analysis period. 


 4. Figures may not add precisely due to rounding. 


Source: BBC Research & Consulting. 
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All impacts in the preceding table can be considered relatively insignificant (less than 1 percent) when 
compared to the Denver Metropolitan Area’s $150.8 billion metropolitan GDP4 and 1.2 million5 in 
employment in 2009. 


Recreation Economic Impacts—Alternative 3 


Construction and operation of the proposed alternative will affect recreational activity at Chatfield 
State Park if recreational facilities are closed to accommodate construction activities. Reduced 
recreation use would affect recreation-related spending patterns and local economic activity resulting 
in adverse RED impacts.  


Recreation preferences survey. To estimate visitation loss at Chatfield State Park during 
construction, surveys were distributed to representatives of Chatfield recreation user groups, who 
were specifically assembled by the USACE on April 16, 2009 to review the reallocation and facility 
modification plan for the proposed alternative. The information gathered during the meeting forms 
the basis of the NED analysis completed by the USACE and the RED analysis in this report. 


Attendees were asked to describe their primary, secondary and tertiary (if applicable) recreation 
activity at the park. The visitation survey instrument is included in Appendix B. Attendees reported 
the number of days they use the park per activity and if there are any local substitute sites for their 
primary recreation activity. The attendees were then shown graphics that depicted the new facilities 
and water levels that would exist under the two reallocation alternatives. To gauge visitation loss, 
respondents were asked to review the reallocation plan and estimate the extent to which their usage 
may change during construction; one to five years after construction when water is incrementally 
reallocated to the reservoir conservation storage pool(incremental reallocation); and when park and 
water management practices stabilize. Attendees were aware that they were providing responses as a 
representative of a broad user group.  


Survey respondents were only asked to state their visitation responses to the effects of the proposed 
alternative (Alternative 3). Because Alternative 4 would have similar, but less severe effects on 
facilities at the park during and post-construction, BBC estimated impacts for Alternative 4 using 
Alternative 3 as an estimate boundary. Estimates for visitation impacts associated with Alternative 4 
are provided following Alternative 3 estimates. There will be no recreation impacts at Chatfield State 
Park associated with Alternatives 1 or 2.   


Forty-five individuals completed the survey reporting 88 activities, indicating each respondent was 
involved in nearly two activities at the park. Among all responses, 22 types of activities were 
identified. The breadth of activities suggests that all visitation groups were represented. In this 
analysis, uses were aggregated into like categories. For instance, “water dog training”, “scuba diving” 
and other like uses were placed in the category “Gravel Pond Use” because these groups exclusively 
use that facility and will likely have similar reactions to park facility changes. 


Exhibits IV-3 through IV-5 present projected visitation loss at Chatfield during three periods of the 
Proposed Reallocation Project: (1) project construction; (2) the incremental reallocation period where 


                                                      
4
 Bureau of Economic Analysis. http://www.bea.gov/newsreleases/regional/gdp_metro/2009/pdf/gdp_metro0909.pdf 


5
 See Exhibit II-2 for Denver Metropolitan Area employment. 
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reallocation is incomplete and water levels are perceived as low; and (3) after reallocation is complete 
and park management operations stabilize.  


Results are calculated based on total days among all survey respondents. For example, trail hikers, 
joggers and walkers will have an estimated loss of 23.3 percent of visitation during construction. All 
of the visitors who specified this activity in the survey were asked to estimate the number of days they 
visit the park each year. Respondents were then asked by how many days they would reduce their 
visits during construction. All of the respondents’ visitor days were summed (total visitor days) and 
all respondents’ reduced days were summed (total decreased days). The total number of reduced days 
was divided by the total number of visitor days yielding the percent visitation loss. All figures are 
annual. 


Reported sightseers at the park are reduced by the average reduction of all other recreation users. 
Sightseers are defined as participating in no particular recreation activity and most often accompany 
other recreators at the park. 


Visitors who indicated they will not visit Chatfield during and after construction may choose to 
recreate at other parks and recreation areas in the study area. Many survey respondents indicated they 
would substitute their visit to Chatfield with a visit to another local recreation site, either at another 
state park or municipal or county recreation area.6 For example, trail users reported substitute sites 
including Bear Creek Trail, Washington Park, and the Platte River trail. Visitors to substitute 
recreation sites are assumed to make similar purchases of goods and services as they would had they 
visited Chatfield. Exhibits IV-3 through IV-5 also present projected regional visitation recovery 
through substitute recreation sites. All substitute site data is obtained directly from survey responses. 


State Parks has indicated that nearby substitute parks, especially Cherry Creek State Park, reach 
capacity during summer weekends. Substitute site capacity was not evaluated as part of this analysis 
and it is assumed that nearby parks can absorb displaced Chatfield recreation. 


The basis for recreation-related regional economic impacts is the non-substituted visitation at 
Chatfield State Park. All visitors who will not continue visiting Chatfield and do not substitute a trip 
to Chatfield with another local recreation site are assumed to discontinue their recreational activity or  
seek recreation opportunities outside the region, thus causing regional reduction of recreation related 
spending. No adverse regional economic impact is calculated for those visitors that would substitute a 
visit to Chatfield with a visit to another regional recreation area. 


Following Exhibit IV-5 is a discussion of each park use that describes park usage categories, sources of 
visitation loss estimates and the rationale behind any adjustments made to the survey data. Shaded 
figures in the exhibits have been adjusted from the stated survey results by BBC and State Parks to 
better reflect expected visitor response to proposed reallocation. 


                                                      
6
 Nearby substitute sites include Cherry Creek and Roxborough State Parks, Waterton Canyon, Aurora Reservoir, Jefferson 


County Open Space, Bear Creek Reservoir, an extensive regional trail network and other county and municipal parks. 
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Exhibit IV-3. 
Chatfield State Park Visitor Response Construction Period — RED Alternative 3 


Annual Visitors Percent
Visitation Percent Loss Lost Recovered at


2007 Construction Construction Regional Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         23.3% 19,477               81.8% 15,932      


Bicycling on Trail 204,372       37.7% 77,048               80.0% 61,638      


Dog Exercise Area 88,636         0.0% -                      0.0% -             


Equestrian Trail Use 13,007         6.5% 845                     25.0% 211            


Personal Interpretation 2,570           23.3% 599                     81.8% 490            


Non-Personal Interpretation 10,083         23.3% 2,349                 81.8% 1,921         


Environmental Education 1,244           23.3% 290                     81.8% 237            


CAMPING 94,758        20.0% 18,952              81.8% 15,503     


GRAVEL POND USES:


Canoeing and Kayaking 414              3.7% 15                       50.0% 8                


Long-Distance Swim Training 9,400           3.7% 348                     50.0% 174            


Open Water Swim 16,300         3.7% 603                     50.0% 302            


Shore Fishing 2,497           3.7% 92                       50.0% 46              


Primary Picnicking, Gravel Ponds 3,350           3.7% 124                     50.0% 62              


Water Rescue Dog Training 230              3.7% 9                         50.0% 5                


Scuba diving 3,628           3.7% 134                     50.0% 67              


SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     


SURFACE WATER RECREATION:


Boat Fishing 54,318         3.7% 2,010                 70.0% 1,407         


Other Motorcraft Use 68,156         3.7% 2,522                 70.0% 1,765         


Other Non-Motorcraft Use 43,545         3.7% 1,611                 70.0% 1,128         


Jet Skiing 29,856         3.7% 1,105                 70.0% 774            


Water Skiing 44,164         3.7% 1,634                 70.0% 1,144         


FISHING:


Ice Fishing at Reservoir 2,300           11.0% 253                     83.3% 211            


Shore Fishing at Reservoir 32,340         11.0% 3,557                 83.3% 2,963         


PICNICKING


Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         


Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         


SPECIAL USES


Hot Air Ballooning 4,404           35.7% 1,572                 33.3% 523            


Flying Model Airplanes 15,570         10.0% 1,557                 25.0% 389            


Dog Tracking 1,764           100.0% 1,764                 16.7% 295            


Search and Rescue Dog Training 100              100.0% 100                     16.7% 17              


View Birds / Wildlife; Photography 8,806           59.3% 5,222                 66.7% 3,483         


EQUESTRIAN USE: -            


Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -             


Horseback Riding, not in trail counts 36,590         6.5% 2,378                 25.0% 595            


SUBTOTAL, NON-SIGHTSEERS: 943,046 165,864            127,417   


SIGHTSEEING 721,102 126,828            97,429     


Total 2007 Visitation 1,664,148 Total Visitors Lost 292,692            Total Visitors Lost After 67,846     


Construction 17.6% Regional Substitution 4.1%


Projected Visitors Lost


Regional Alt Site
Recovered at


Visitors


Projected Visitors Recovered


Source: BBC Research & Consulting. 
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Exhibit IV-4. 
Chatfield State Park Visitor Response Incremental  
Reallocation Period (Years 1–5 after Construction) RED Alternative 3 


Annual Visitors Percent
Visitation Percent Loss Lost Recovered at


2007 Inc. Reallocation Inc. Reallocation Regional Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         14.8% 12,371               81.8% 10,119    


Bicycling on Trail 204,372       14.5% 29,634               80.0% 23,707    


Dog Exercise Area 88,636         0.0% -                      0.0% -          


Equestrian Trail Use 13,007         3.5% 455                     25.0% 114         


Personal Interpretation 2,570           14.8% 380                     81.8% 311         


Non-Personal Interpretation 10,083         14.8% 1,492                 81.8% 1,220      


Environmental Education 1,244           14.8% 184                     81.8% 151         


CAMPING 94,758        10.0% 9,476                81.8% 7,751     


GRAVEL POND USES:


Canoeing and Kayaking 414              0.0% -                      50.0% -          


Long-Distance Swim Training 9,400           0.0% -                      50.0% -          


Open Water Swim 16,300         0.0% -                      50.0% -          


Shore Fishing 2,497           0.0% -                      50.0% -          


Primary Picnicking, Gravel Ponds 3,350           0.0% -                      50.0% -          


Water Rescue Dog Training 230              0.0% -                      50.0% -          


Scuba diving 3,628           0.0% -                      50.0% -          


SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559   


SURFACE WATER RECREATION:


Boat Fishing 54,318         3.5% 1,901                 70.0% 1,331      


Other Motorcraft Use 68,156         3.5% 2,385                 70.0% 1,670      


Other Non-Motorcraft Use 43,545         3.5% 1,524                 70.0% 1,067      


Jet Skiing 29,856         3.5% 1,045                 70.0% 732         


Water Skiing 44,164         3.5% 1,546                 70.0% 1,082      


FISHING:


Ice Fishing at Reservoir 2,300           0.0% -                      83.3% -          


Shore Fishing at Reservoir 32,340         0.0% -                      83.3% -          


PICNICKING


Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500      


Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068      


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      33.3% -          


Flying Model Airplanes 15,570         0.0% -                      25.0% -          


Dog Tracking 1,764           100.0% 1,764                 16.7% 295         


Search and Rescue Dog Training 100              100.0% 100                     16.7% 17            


View Birds / Wildlife; Photography 8,806           42.7% 3,760                 66.7% 2,508      


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -          


Horseback Riding, not in trail counts 36,590         3.5% 1,281                 25.0% 320         


SUBTOTAL, NON-SIGHTSEERS: 943,046 88,992              68,522   


SIGHTSEEING 721,102 68,048              52,396   


Total 2007 Visitation 1,664,148 Total Visitors Lost 157,040            Total Visitors Lost after 36,122   


Incremental Reallocation 9.4% Regional Substitution 2.2%


Projected Visitors Lost


Visitors
Recovered at


Regional Alt Site


Projected Visitors Recovered


Source: BBC Research & Consulting. 
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Exhibit IV-5. 
Chatfield State Park Visitor Response  
Stabilization Period (6+ Years after Construction) RED Alternative 3 


Annual Visitors Percent
Visitation Percent Loss Lost Recovered at


2007 Stabilization Stabilization Regional Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         8.5% 7,105                 81.8% 5,812      


Bicycling on Trail 204,372       10.9% 22,277               80.0% 17,822    


Dog Exercise Area 88,636         0.0% -                      0.0% -          


Equestrian Trail Use 13,007         3.5% 455                     25.0% 114         


Personal Interpretation 2,570           8.5% 218                     81.8% 178         


Non-Personal Interpretation 10,083         8.5% 857                     81.8% 701         


Environmental Education 1,244           8.5% 106                     81.8% 87            


CAMPING 94,758        0.0% -                     81.8% -          


GRAVEL POND USES:


Canoeing and Kayaking 414              0.0% -                      50.0% -          


Long-Distance Swim Training 9,400           0.0% -                      50.0% -          


Open Water Swim 16,300         0.0% -                      50.0% -          


Shore Fishing 2,497           0.0% -                      50.0% -          


Primary Picnicking, Gravel Ponds 3,350           0.0% -                      50.0% -          


Water Rescue Dog Training 230              0.0% -                      50.0% -          


Scuba diving 3,628           0.0% -                      50.0% -          


SWIMMING/SWIM BEACH 50,235        0.0% -                     100.0% -          


SURFACE WATER RECREATION:


Boat Fishing 54,318         0.0% -                      70.0% -          


Other Motorcraft Use 68,156         0.0% -                      70.0% -          


Other Non-Motorcraft Use 43,545         0.0% -                      70.0% -          


Jet Skiing 29,856         0.0% -                      70.0% -          


Water Skiing 44,164         0.0% -                      70.0% -          


FISHING:


Ice Fishing at Reservoir 2,300           0.0% -                      83.3% -          


Shore Fishing at Reservoir 32,340         0.0% -                      83.3% -          


PICNICKING


Group Picnicking 10,000         10.0% 1,000                 50.0% 500         


Non-Group Primary Picnicking, Lake 4,270           10.0% 427                     50.0% 214         


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      33.3% -          


Flying Model Airplanes 15,570         0.0% -                      25.0% -          


Dog Tracking 1,764           100.0% 1,764                 16.7% 295         


Search and Rescue Dog Training 100              100.0% 100                     16.7% 17            


View Birds / Wildlife; Photography 8,806           36.7% 3,232                 66.7% 2,156      


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -          


Horseback Riding, not in trail counts 36,590         3.5% 1,281                 25.0% 320         


SUBTOTAL, NON-SIGHTSEERS: 943,046 38,822              28,216   


SIGHTSEEING 721,102 29,685              21,575   


Total 2007 Visitation 1,664,148 Total Visitors Lost 68,507              Total Visitors Lost after 18,716   


Stabilization 4.1% Regional Substitution 1.1%


Projected Visitors Lost


Visitors
Recovered at


Regional Alt Site


Projected Visitors Recovered


 


Source: BBC Research & Consulting. 
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Trail Use. The trail use category includes visitors who walk, run, hike, cycle, mountain bike and ride 
horses on Chatfield’s trail network. The visitation loss numbers are taken directly from the survey, 
with the exception of dog exercise area users. The dog exercise area is located below the dam at 
Chatfield and will be unaffected by construction activities. 


Camping. Camping visitation includes the following categories of visitation: group camping, electric 
camping and basic camping. No adjustments were made to the survey data. 


Gravel pond. Gravel pond visitation includes the following categories of visitation: scuba diving, 
water dog training, long distance swim training at the gravel pond, shore fishing at gravel ponds, 
canoeing and kayaking at gravel ponds, open water swimming and primary picnicking at the gravel 
ponds. There was no visitation loss reported for these users, although these data were adjusted 
upward to 3.7 percent during the construction period to reflect the annualized amount of visitation 
loss over the 2-year construction period based on the number of days the gravel ponds are closed, 
based on the construction schedule presented in prior Section III.7 


Swim Beach. Swimming/swim beach visitation had just one observation from the survey and thus 
required adjustment. The respondent originally indicated a 100 percent loss during construction and 
a 50 percent loss during the post construction period. BBC has adjusted the loss downward to 25 
percent during the construction period and the incremental reallocation period. This adjusted 
visitation response was vetted through State Parks and reflects a significant visitation response given 
the popularity of the swim beach. 


Surface water recreation. Surface water recreation visitation includes the following categories of 
visitation: boat fishing, other motorcraft use, other non-motorcraft use, jet skiing, and water skiing. 
The visitation loss numbers are taken directly from the survey, with the exception of adjusting the 
visitation loss to zero (from 1 percent in the survey) during the “stabilization” period. There is an 
expectation that boater visitation will return to present levels after reallocation is complete.  


Shore and ice fishing. No adjustments to the survey data were made for shore and ice fishing. 


Hot air ballooning. No category aggregation or adjustments to survey data were made for hot air 
ballooning. 


Model airplanes. Model airplane survey respondents indicated no sensitivity to construction or 
reallocation. They indicated that there are few other model airfields in the region. Included is a 10 
percent visitation loss during construction to reflect a mild visitation response to the general adverse 
conditions at the park at the request of State Parks. There is an expectation that model airplane 
enthusiast visitation will rebound immediately after construction.  


                                                      
7
 Gravel Ponds estimated to be closed for about 27 days over 2 summer seasons (May through October). The percent 


reduction was divided in half to annualize visitation loss over the two-year construction period. 
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Picnicking. Picnicking visitation includes the following categories of visitation: group picnicking, 
and non-group primary picnicking. The survey indicated no picnicker sensitivity to construction or 
reallocation. State Parks believes the impacts to be greater, however, because of general adverse 
conditions during construction and facility distance from the water line during the incremental 
reallocation and stabilization periods. The figures have been adjusted to a 50 percent visitation loss 
during construction and incremental reallocation, and a 10 percent loss thereafter.  


Dog tracking/search and rescue. For dog tracking and dog search and rescue training, the 
survey yielded little sensitivity to construction or reallocation. The numbers were adjusted to a 100 
percent loss across construction, incremental reallocation and stabilization because the areas of the 
park presently used for dog tracking will be inundated or unusable for their specialized purposes. 
State Parks staff is uncertain whether these uses will return to Chatfield after reallocation. This 
projected total loss of visitation represents a worst-case scenario that may be resolved post-reallocation 
between State Parks and dog tracking/search and rescue groups. 


Wildlife viewing/nature observation/photography. No adjustments to the survey data were 
made for wildlife viewing/nature observation/photography visitation.  


Equestrian. Equestrian visitation includes the following categories of visitation: horseback riding - 
Spring Gulch and horseback riding - (not in trail counts). Equestrians exhibited only a modest 
sensitivity to the construction and incremental reallocation periods. The visitation loss numbers are 
taken directly from the survey.  


Total visitation loss and site substitution. The results of the survey and subsequent 
adjustments yields a total annual loss at Chatfield State Park of about 292,700 visitors or 18 percent 
during construction, about 157,000 visitors or 9 percent during incremental reallocation and about 
68,500 visitors or 4 percent after operations stabilize. After site substitution is considered, regional 
visitation loss is substantially less: about 67,800 visitors or 4 percent during construction, about 
36,100 visitors or 2 percent during incremental reallocation and about 18,700 visitors or 1 percent 
after operations stabilize. 


Regional Economic Impacts—Recreation—Alternative 3 


Implementation of the proposed alternative would result in a reduction of recreation related 
expenditure in the region, which would generate a negative impact to the regional economy, as local 
residents and out of region visitors recreate and spend outside the study area. BBC applied a similar 
IMPLAN modeling framework to recreation as was used for modeling construction and operations 
impacts. The following exhibit shows the process for calculating direct economic impacts of 
construction-related recreation losses at Chatfield State Park. 
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Exhibit IV-6. 
Direct Regional 
Recreation 
Spending Loss, 
Alternative 3 


Note: 


Regional Spending per person 
obtained from Colorado State 
Parks Visitation survey, See 
Section II, page 6-7 for more 
discussion. 


Source: 
BBC Research & Consulting. 


Annual Regional Visitation Loss 67,846           36,122        18,716        


Regional Spending 17.19$           17.19$        17.19$        
(Per person per Visit)


Annual Direct Economic Impact 1,166,273$   620,937$   321,728$   
(2010 Dollars)


StabilizationReallocation
Incremental


Construction


Recreation Analysis Period


 


Direct economic impacts are calculated by multiplying the annual expected visitation loss after 
regional substitution sites are considered by regional spending per person, obtained from Colorado 
State Parks 2009 Market Assessment Study.8 The resulting annual figures represent lost spending in 
the regional economy as a result of project construction and subsequent water management practices. 
These figures are then input directly into the IMPLAN model to calculate the associated indirect and 
induced economic impacts. Results of the IMPLAN modeling process are presented in terms of 
economic output and employment. 


A summary of the regional economic impacts of construction of each alternative is presented in 
Exhibit IV-7, which shows economic impacts by year, as well as 50-year total values. The proposed 
alternative is expected to reduce economic output in the region by about $37.3 million over 50 years, 
which includes the direct impact of the project (a loss of $21.3 million) and the resulting indirect and 
induced impacts, which total an additional loss of $16.0 million. 


Exhibit IV-7. 
Regional Economic Impacts, Recreation, Alternative 3,  
Chatfield Reallocation Project 


Impact/Year


Direct ($1.2) ($0.6) ($0.4) ($21.3) (29.3) (15.6) (9.3) (536.5)


Indirect ($0.3) ($0.1) ($0.1) ($5.0) (1.7) (0.9) (0.5) (29.4)


Induced ($0.6) ($0.3) ($0.2) ($11.0) (4.8) (2.5) (1.5) (86.6)


Total ($2.0) ($1.1) ($0.6) ($37.3) (35.8) (19.0) (11.3) (652.5)


Year 1-2Year 9-50


50-Year 


TotalYear 9-50


Stabilization


Incremental 


Reallocation


Year 3-8


Construction


Output (2010 $Million) Employment (Annual Jobs)


Total


50-Year 


Incremental 


Construction Reallocation Stabilization


Year 1-2 Year 3-8


Note: 1. Economic output figures in 2010 dollars. 


 2. Direct impacts based on data provided by the FR/EIS lead engineer, indirect and induced impacts calculated by the IMPLAN model. 


 3. Total employment represents the total number of employment person-years over the 50-year analysis period. 


 4. Figures may not add precisely due to rounding. 


Source: BBC Research & Consulting. 


Employment impacts are estimated at a loss of about 36 total jobs per year during the 2-year 
construction period, including direct, indirect and induced impacts. During the incremental 
reallocation period, job losses would total 19 jobs per year. After park and water management 


                                                      
8
 The 2009 Market Assessment Study, completed by Corona Research, estimated park visit related spending per vehicle per 


visit within a 50-mile radius of Chatfield State Park ($44.70), and an average 2.6 visitors per vehicle, thus per person 
spending is estimated to be $17.19. 
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stabilizes, job losses would total about 11 jobs per year. These economic output and employment 
losses are relatively minor when compared to the positive economic benefits of project construction 
and operation presented in Exhibit IV-2. No recreation related adverse economic impacts are 
associated with either Alternative 1 or 2. 


The economic and employment impacts of Alternative 3 can be considered relatively insignificant 
(less than 1 percent) when compared to the Denver Metropolitan Area’s $150.8 billion metropolitan 
GDP9 and 1.2 million10 in employment in 2009. 


                                                      
9
 Bureau of Economic Analysis. http://www.bea.gov/newsreleases/regional/gdp_metro/2009/pdf/gdp_metro0909.pdf 


10
 See Exhibit II-2 for Denver Metropolitan Area employment. 
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Recreation Economic Impacts—Alternative 4 


Construction and operation of Alternative 4 will affect recreational activity at Chatfield State Park if 
recreational facilities are closed to accommodate construction activities. Reduced recreation use 
would affect recreation-related spending patterns and local economic activity resulting in adverse 
RED impacts.  


In order to estimate visitation impacts associated with Alternative 4, visitation impacts from 
Alternative 3 were adjusted downward (less significant visitation loss). As discussed previously, the 
visitation loss estimates for Alternative 3 were derived from a survey of user groups conducted in 
spring 2009. No user group reactions to Alternative 4 were solicited at that time, so Alternative 4 
visitation impacts represent an estimation of visitor response based on Alternative 3 data and not 
actual stated preference data.  


Exhibits IV-8 through IV-10 on the following pages present projected visitation loss at Chatfield 
during three periods of the Proposed Reallocation Project, Alternative 4: (1) project construction; (2) 
the incremental reallocation period where reallocation is incomplete and water levels are perceived as 
low; and (3) after reallocation is complete and park management operations stabilize. Shaded figures 
in the exhibits show adjustments from Alternative 3 figures. 


Adjustments to the survey for Alternative 4 visitation impacts are as follows: 


  Trail uses, camping, model airplane enthusiasts and horseback riders reduce visitation 
by 75 percent of the Alternative 3 amount during construction, incomplete reallocation 
and stabilization. This figure is an estimate that is intended to adjust visitor response to 
represent a less significant degree of inundation, but still account for the overall 
disruption of park facilities and traffic flow. 


  Gravel pond recreation users reduce visitation by half of the Alternative 3 amount 
during the construction period. The road adjacent to the site will have to be closed for a 
period, but impacts are less significant than Alternative 3. 


  Hot air balloon visitation is unchanged by Alternative 4. The balloon launch site is not 
expected to be inundated and balloonists will likely use the park as they did before the 
proposed reallocation project. 


  All other park users reduce visitation by the same degree as reported in the Alternative 3 
survey. This includes boaters, anglers, wildlife viewers, picnickers and other special park 
uses. No adjustments were made to these visitation categories because water access 
impacts are similar between each alternative. Almost all picnic areas are affected 
similarly by both alternatives, and the wildlife viewing opportunities near the shoreline 
will be equally affected. 


Exhibits IV-8 through IV-10 also present projected regional visitation recovery through substitute 
recreation sites. All substitute site data is obtained directly from survey responses and is the same data 
presented previously for Alternative 3. 
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Exhibit IV-8. 
Chatfield State Park Visitor Response Construction Period — RED Alternative 4 


Annual Visitors Percent
Visitation Percent Loss Lost Recovered at


2007 Construction Construction Regional Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         17.5% 14,628               81.8% 11,966      


Bicycling on Trail 204,372       28.3% 57,837               80.0% 46,270      


Dog Exercise Area 88,636         0.0% -                      0.0% -             


Equestrian Trail Use 13,007         4.9% 637                     25.0% 159            


Personal Interpretation 2,570           17.5% 450                     81.8% 368            


Non-Personal Interpretation 10,083         17.5% 1,765                 81.8% 1,444         


Environmental Education 1,244           17.5% 218                     81.8% 178            


CAMPING 94,758        15.0% 14,214              81.8% 11,627     


GRAVEL POND USES:


Canoeing and Kayaking 414              1.8% 7                         50.0% 4                


Long-Distance Swim Training 9,400           1.8% 169                     50.0% 85              


Open Water Swim 16,300         1.8% 293                     50.0% 147            


Shore Fishing 2,497           1.8% 45                       50.0% 23              


Primary Picnicking, Gravel Ponds 3,350           1.8% 60                       50.0% 30              


Water Rescue Dog Training 230              1.8% 4                         50.0% 2                


Scuba diving 3,628           1.8% 65                       50.0% 33              


SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     


SURFACE WATER RECREATION:


Boat Fishing 54,318         3.7% 2,010                 70.0% 1,407         


Other Motorcraft Use 68,156         3.7% 2,522                 70.0% 1,765         


Other Non-Motorcraft Use 43,545         3.7% 1,611                 70.0% 1,128         


Jet Skiing 29,856         3.7% 1,105                 70.0% 774            


Water Skiing 44,164         3.7% 1,634                 70.0% 1,144         


FISHING:


Ice Fishing at Reservoir 2,300           11.0% 253                     83.3% 211            


Shore Fishing at Reservoir 32,340         11.0% 3,557                 83.3% 2,963         


PICNICKING


Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         


Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      33.3% -             


Flying Model Airplanes 15,570         7.5% 1,168                 25.0% 292            


Dog Tracking 1,764           100.0% 1,764                 16.7% 295            


Search and Rescue Dog Training 100              100.0% 100                     16.7% 17              


View Birds / Wildlife; Photography 8,806           59.3% 5,222                 66.7% 3,483         


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -             


Horseback Riding, not in trail counts 36,590         4.9% 1,793                 25.0% 448            


SUBTOTAL, NON-SIGHTSEERS: 943,046 132,825            102,390   


SIGHTSEEING 721,102 101,565            78,293     


Total 2007 Visitation 1,664,148 Total Visitors Lost 234,390            Total Visitors Lost After 53,707     


Construction 14.1% Regional Substitution 3.2%


Projected Visitors Lost


Regional Alt Site
Recovered at


Visitors


Projected Visitors Recovered


Source: BBC Research & Consulting. 
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Exhibit IV-9. 
Chatfield State Park Visitor Response Incremental  
Reallocation Period (Years 1–5 after Construction) RED Alternative 4 


Annual Visitors Percent
Visitation Percent Loss Lost Recovered at


2007 Inc. Reallocation Inc. Reallocation Regional Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         11.1% 9,279                 81.8% 7,590      


Bicycling on Trail 204,372       10.9% 22,277               80.0% 17,822    


Dog Exercise Area 88,636         0.0% -                      0.0% -          


Equestrian Trail Use 13,007         2.6% 338                     25.0% 85            


Personal Interpretation 2,570           11.1% 285                     81.8% 233         


Non-Personal Interpretation 10,083         11.1% 1,119                 81.8% 915         


Environmental Education 1,244           11.1% 138                     81.8% 113         


CAMPING 94,758        7.5% 7,107                81.8% 5,814     


GRAVEL POND USES:


Canoeing and Kayaking 414              0.0% -                      50.0% -          


Long-Distance Swim Training 9,400           0.0% -                      50.0% -          


Open Water Swim 16,300         0.0% -                      50.0% -          


Shore Fishing 2,497           0.0% -                      50.0% -          


Primary Picnicking, Gravel Ponds 3,350           0.0% -                      50.0% -          


Water Rescue Dog Training 230              0.0% -                      50.0% -          


Scuba diving 3,628           0.0% -                      50.0% -          


SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559   


SURFACE WATER RECREATION:


Boat Fishing 54,318         3.5% 1,901                 70.0% 1,331      


Other Motorcraft Use 68,156         3.5% 2,385                 70.0% 1,670      


Other Non-Motorcraft Use 43,545         3.5% 1,524                 70.0% 1,067      


Jet Skiing 29,856         3.5% 1,045                 70.0% 732         


Water Skiing 44,164         3.5% 1,546                 70.0% 1,082      


FISHING:


Ice Fishing at Reservoir 2,300           0.0% -                      83.3% -          


Shore Fishing at Reservoir 32,340         0.0% -                      83.3% -          


PICNICKING


Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500      


Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068      


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      33.3% -          


Flying Model Airplanes 15,570         0.0% -                      25.0% -          


Dog Tracking 1,764           100.0% 1,764                 16.7% 295         


Search and Rescue Dog Training 100              100.0% 100                     16.7% 17            


View Birds / Wildlife; Photography 8,806           42.7% 3,760                 66.7% 2,508      


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -          


Horseback Riding, not in trail counts 36,590         2.6% 951                     25.0% 238         


SUBTOTAL, NON-SIGHTSEERS: 943,046 75,213              57,639   


SIGHTSEEING 721,102 57,512              44,074   


Total 2007 Visitation 1,664,148 Total Visitors Lost 132,725            Total Visitors Lost after 31,012   


Incremental Reallocation 8.0% Regional Substitution 1.9%


Projected Visitors Lost


Visitors
Recovered at


Regional Alt Site


Projected Visitors Recovered


Source: BBC Research & Consulting. 



Compare: Delete�

page

Matching page not found







DRAFT


BBC RESEARCH & CONSULTING SECTION IV, PAGE 17 


Exhibit IV-10. 
Chatfield State Park Visitor Response  
Stabilization Period (6+ Years after Construction) RED Alternative 4 


Annual Visitors Percent
Visitation Percent Loss Lost Recovered at


2007 Stabilization Stabilization Regional Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         6.4% 5,350                 81.8% 4,376      


Bicycling on Trail 204,372       8.2% 16,759               80.0% 13,407    


Dog Exercise Area 88,636         0.0% -                      0.0% -          


Equestrian Trail Use 13,007         2.6% 338                     25.0% 85            


Personal Interpretation 2,570           6.4% 164                     81.8% 134         


Non-Personal Interpretation 10,083         6.4% 645                     81.8% 528         


Environmental Education 1,244           6.4% 80                       81.8% 65            


CAMPING 94,758        0.0% -                      81.8% -          


GRAVEL POND USES:


Canoeing and Kayaking 414              0.0% -                      50.0% -          


Long-Distance Swim Training 9,400           0.0% -                      50.0% -          


Open Water Swim 16,300         0.0% -                      50.0% -          


Shore Fishing 2,497           0.0% -                      50.0% -          


Primary Picnicking, Gravel Ponds 3,350           0.0% -                      50.0% -          


Water Rescue Dog Training 230              0.0% -                      50.0% -          


Scuba diving 3,628           0.0% -                      50.0% -          


SWIMMING/SWIM BEACH 50,235        0.0% -                     100.0% -          


SURFACE WATER RECREATION:


Boat Fishing 54,318         0.0% -                      70.0% -          


Other Motorcraft Use 68,156         0.0% -                      70.0% -          


Other Non-Motorcraft Use 43,545         0.0% -                      70.0% -          


Jet Skiing 29,856         0.0% -                      70.0% -          


Water Skiing 44,164         0.0% -                      70.0% -          


FISHING:


Ice Fishing at Reservoir 2,300           0.0% -                      83.3% -          


Shore Fishing at Reservoir 32,340         0.0% -                      83.3% -          


PICNICKING


Group Picnicking 10,000         10.0% 1,000                 50.0% 500         


Non-Group Primary Picnicking, Lake 4,270           10.0% 427                     50.0% 214         


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      33.3% -          


Flying Model Airplanes 15,570         0.0% -                      25.0% -          


Dog Tracking 1,764           100.0% 1,764                 16.7% 295         


Search and Rescue Dog Training 100              100.0% 100                     16.7% 17            


View Birds / Wildlife; Photography 8,806           36.7% 3,232                 66.7% 2,156      


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      25.0% -          


Horseback Riding, not in trail counts 36,590         2.6% 951                     25.0% 238         


SUBTOTAL, NON-SIGHTSEERS: 943,046 30,810              22,015   


SIGHTSEEING 721,102 23,559              16,834   


Total 2007 Visitation 1,664,148 Total Visitors Lost 54,369              Total Visitors Lost after 15,520   


Stabilization 3.3% Regional Substitution 0.9%


Projected Visitors Lost


Visitors
Recovered at


Regional Alt Site


Projected Visitors Recovered


 


Source: BBC Research & Consulting. 
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Regional Economic Impacts—Recreation—Alternative 4 


Implementation of Alternative 4 would result in a reduction of recreation related expenditure in the 
region, which would generate a negative impact to the regional economy, as local residents and out of 
region visitors recreate and spend outside the study area. BBC applied a similar IMPLAN modeling 
framework to Alternative 4 as was used for modeling Alternative 3. The following exhibit shows the 
process for calculating direct economic impacts of construction-related recreation losses at Chatfield 
State Park. 


Exhibit IV-11. 
Direct Regional 
Recreation 
Spending Loss, 
Alternative 4 


Note: 


Regional Spending per person 
obtained from Colorado State 
Parks Visitation survey, See 
Section II, page 6-7 for more 
discussion. 


Source: 
BBC Research & Consulting. 


Annual Regional Visitation Loss 53,707           31,012        15,520        


Regional Spending 17.19$           17.19$        17.19$        
(Per person per Visit)


Annual Direct Economic Impact 923,223$       533,096$   266,789$   
(2010 Dollars)


Recreation Analysis Period


StabilizationReallocation
Incremental


Construction


 


Direct economic impacts are calculated by multiplying the annual expected visitation loss after 
regional substitution sites are considered by regional spending per person, obtained from Colorado 
State Parks 2009 Market Assessment Study.11 The resulting annual figures represent lost spending in 
the regional economy as a result of project construction and subsequent water management practices. 
These figures are then input directly into the IMPLAN model to calculate the associated indirect and 
induced economic impacts. Results of the IMPLAN modeling process are presented in terms of 
economic output and employment. 


A summary of the regional economic impacts of construction of each alternative is presented in 
Exhibit IV-12 on the following page, which shows economic impacts by year, as well as 50-year total 
values. Alternative 4 is expected to reduce economic output in the region by about $28.0 million over 
50 years, which includes the direct impact of the project (a loss of $16.0 million) and the resulting 
indirect and induced impacts, which total an additional loss of $12.1 million. 


                                                      
11


 The 2009 Market Assessment Study, completed by Corona Research, estimated park visit related spending per vehicle per 
visit within a 50-mile radius of Chatfield State Park ($44.70), and an average 2.6 visitors per vehicle, thus per person 
spending is estimated to be $17.19. 
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Exhibit IV-12. 
Regional Economic Impacts, Recreation, Alternative 4,  
Chatfield Reallocation Project 


Impact/Year


Direct ($0.9) ($0.5) ($0.3) ($16.0) (23.2) (13.4) (6.7) (401.5)


Indirect ($0.2) ($0.1) ($0.1) ($3.8) (1.3) (0.8) (0.4) (23.8)


Induced ($0.5) ($0.3) ($0.1) ($8.3) (3.8) (2.2) (1.1) (65.9)


Total ($1.6) ($0.9) ($0.5) ($28.0) (28.3) (16.4) (8.2) (491.2)


Incremental 


Reallocation


Year 3-8


50-Year 


TotalYear 9-50


Stabilization


Year 1-2 Year 1-2Year 9-50Year 3-8


Construction


Output (2010 $Million) Employment (Annual Jobs)


Total


50-Year 


Incremental 


Construction Reallocation Stabilization


Note: 1. Economic output figures in 2010 dollars. 


 2. Direct impacts based on data provided by the FR/EIS lead engineer, indirect and induced impacts calculated by the IMPLAN model. 


 3. Total employment represents the total number of employment person-years over the 50-year analysis period. 


 4. Figures may not add precisely due to rounding. 


Source: BBC Research & Consulting. 


Employment impacts are estimated at a loss of about 28 total jobs per year during the 2-year 
construction period, including direct, indirect and induced impacts. During the incremental 
reallocation period, job losses would total 16 jobs per year. After park and water management 
stabilizes, job losses would total about 8 jobs per year. These economic output and employment 
losses are relatively minor when compared to the positive economic benefits of project construction 
and operation presented in Exhibit IV-2. 


The economic and employment impacts of Alternative 3 can be considered relatively insignificant 
(less than 1 percent) when compared to the Denver Metropolitan Area’s $150.8 billion metropolitan 
GDP12 and 1.2 million13 in employment in 2009. 


 


                                                      
12


 Bureau of Economic Analysis. http://www.bea.gov/newsreleases/regional/gdp_metro/2009/pdf/gdp_metro0909.pdf 
13


 See Exhibit II-2 for Denver Metropolitan Area employment. 
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SECTION V. 
Other Social Effects (OSE) 


This section presents the OSE analysis for the Proposed Reallocation Project. The OSE analysis has 
been prepared in accordance with the methodology described in Section I of this report. In recently 
released guiding documentation, the USACE defines social effects broadly: 


Social effects, in a general sense, refers to how the constituents of life that influence 
personal and group definitions of satisfaction, well-being, and happiness are affected by 
some condition or proposed intervention.1 


In practice, OSE is a form of catchall report for impacts that are germane to specific project effects, 
but not considered in RED or other associated USACE studies. In this application, BBC considers 
Reallocation Project impacts on State Parks and concessionaire revenue as the main subject of the 
OSE report. In addition, the OSE analysis offers a qualitative discussion of impacts and benefits of all 
four alternatives considered in the FR/EIS.  


This section presents a quantification of impacts of Alternative 3 and Alternative 4 on direct State 
Parks and concessionaire revenue. It is followed by a qualitative discussion of impacts and benefits of 
each of the four alternatives in the FR/EIS. 


Colorado State Parks and Concessionaire Revenue Impacts—Alternative 3 


Construction and operation of the proposed alternative will affect recreational activity at Chatfield 
State Park if recreational facilities are closed to accommodate construction activities. Reduced 
recreation use would affect revenue generation for Colorado State Parks and the marina and 
equestrian concessionaires that operate facilities in the park.  


Visitation loss and substitution. Estimates of visitation loss were calculated using the same 
survey instrument used to calculate recreation loss for the RED analysis. See Section IV for a 
description of the survey process. For the purposes of estimating lost revenue to State Parks, only site 
substitution at other State Parks obtained from the survey were considered when assessing the 
amount of visits recovered at substitute recreation sites. Accordingly, the overall reduction of 
recreation realized by State Parks is higher than regional recreation losses, because some recreators 
will use regional recreation sites outside the State Parks system. State Parks has indicated that nearby 
substitute parks, especially Cherry Creek State Park, reach capacity during summer weekends. 
Substitute site capacity was not evaluated as part of this analysis and it is assumed that nearby parks 
can absorb displaced Chatfield recreation. 


The results of the survey yield a total annual loss at Chatfield State Park of about 292,700 visitors or 
18 percent during construction, about 157,000 visitors or 9 percent during incremental reallocation 
and about 68,500 visitors or 4 percent after operations stabilize. After State Parks site substitution is 


                                                      
1
 Handbook on Applying “Other Social Effects” Factors in Corps of Engineers Water Resources Planning, Institute for 


Water Resources, December 2009.  
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considered, regional visitation loss is substantially less: about 188,500 visitors or 11 percent during 
construction, about 91,000 visitors or 6 percent during incremental reallocation and about 48,900 
visitors or 3 percent after operations stabilize. 


Survey respondents were only asked to state their visitation responses to the effects of the proposed 
alternative (Alternative 3). There will be no recreation impacts at Chatfield State Park associated with 
Alternatives 1 or 2. 


Exhibits V-1 through V-3 present projected visitation loss at Chatfield during three periods of the 
Proposed Reallocation Project: (1) project construction; (2) the incremental reallocation period where 
reallocation is incomplete and water levels are perceived as low; and (3) after reallocation is complete 
and park management operations stabilize.2 


                                                      
2
 Please see Section I, page 4 for a description of the phases of the Storage Reallocation Project. 
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Exhibit V-1. 
Chatfield State Park Visitor Response  
Construction Period (State Parks Substitution Only) Alternative 3 


Annual Visitors Percent Visitors
Visitation Percent Loss Lost Recovered at Recovered at


2007 Construction Construction St. Parks Alt Site St. Parks Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         23.3% 19,477               27.3% 5,317         


Bicycling on Trail 204,372       37.7% 77,048               30.0% 23,114       


Dog Exercise Area 88,636         0.0% -                      0.0% -             


Equestrian Trail Use 13,007         6.5% 845                     0.0% -             


Personal Interpretation 2,570           23.3% 599                     27.3% 164            


Non-Personal Interpretation 10,083         23.3% 2,349                 27.3% 641            


Environmental Education 1,244           23.3% 290                     27.3% 79              


CAMPING 94,758        20.0% 18,952              27.3% 5,174        


GRAVEL POND USES:


Canoeing and Kayaking 414              3.7% 15                       0.0% -             


Long-Distance Swim Training 9,400           3.7% 348                     0.0% -             


Open Water Swim 16,300         3.7% 603                     0.0% -             


Shore Fishing 2,497           3.7% 92                       0.0% -             


Primary Picnicking (non-group) 3,350           3.7% 124                     0.0% -             


Water Rescue Dog Training 230              3.7% 9                         0.0% -             


Scuba diving 3,628           3.7% 134                     0.0% -             


SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     


SURFACE WATER RECREATION:


Boat Fishing 54,318         3.7% 2,010                 50.0% 1,005         


Other Motorcraft Use 68,156         3.7% 2,522                 50.0% 1,261         


Other Non-Motorcraft Use 43,545         3.7% 1,611                 50.0% 806            


Jet Skiing 29,856         3.7% 1,105                 50.0% 553            


Water Skiing 44,164         3.7% 1,634                 50.0% 817            


FISHING:


Ice Fishing at Reservoir 2,300           11.0% 253                     33.3% 84              


Shore Fishing at Reservoir 32,340         11.0% 3,557                 33.3% 1,184         


PICNICKING


Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         


Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         


SPECIAL USES


Hot Air Ballooning 4,404           35.7% 1,572                 0.0% -             


Flying Model Airplanes 15,570         10.0% 1,557                 25.0% 389            


Dog Tracking 1,764           100.0% 1,764                 0.0% -             


Search and Rescue Dog Training 100              100.0% 100                     0.0% -             


View Birds / Wildlife; Photography 8,806           59.3% 5,222                 44.4% 2,319         


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             


Horseback Riding, not in trail counts 36,590         6.5% 2,378                 0.0% -             


SUBTOTAL, NON-SIGHTSEERS: 943,046 165,864            59,034     


SIGHTSEEING 721,102 126,828            45,140     


Total 2007 Visitation 1,664,148 Total Visitors Lost 292,692            Total Visitors Lost after 188,518   


Construction 17.6% St. Parks Substitution 11.3%


Projected Visitors Lost Projected Visitors Recovered


 


Source: BBC Research & Consulting. 
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Exhibit V-2. 
Chatfield State Park Visitor Response Incremental  
Reallocation Period (Year 1-5 after Construction) Alternative 3 


Annual Visitors Percent Visitors
Visitation Percent Loss Lost Recovered at Recovered at


2007 Inc. Reallocation Inc. Reallocation St. Parks Alt Site St. Parks Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         14.8% 12,371               27.3% 3,377         


Bicycling on Trail 204,372       14.5% 29,634               30.0% 8,890         


Dog Exercise Area 88,636         0.0% -                      0.0% -             


Equestrian Trail Use 13,007         3.5% 455                     0.0% -             


Personal Interpretation 2,570           14.8% 380                     27.3% 104            


Non-Personal Interpretation 10,083         14.8% 1,492                 27.3% 407            


Environmental Education 1,244           14.8% 184                     27.3% 50              


CAMPING 94,758        10.0% 9,476                27.3% 2,587        


GRAVEL POND USES:


Canoeing and Kayaking 414              0.0% -                      0.0% -             


Long-Distance Swim Training 9,400           0.0% -                      0.0% -             


Open Water Swim 16,300         0.0% -                      0.0% -             


Shore Fishing 2,497           0.0% -                      0.0% -             


Primary Picnicking (non-group) 3,350           0.0% -                      0.0% -             


Water Rescue Dog Training 230              0.0% -                      0.0% -             


Scuba diving 3,628           0.0% -                      0.0% -             


SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     


SURFACE WATER RECREATION:


Boat Fishing 54,318         3.5% 1,901                 50.0% 951            


Other Motorcraft Use 68,156         3.5% 2,385                 50.0% 1,193         


Other Non-Motorcraft Use 43,545         3.5% 1,524                 50.0% 762            


Jet Skiing 29,856         3.5% 1,045                 50.0% 523            


Water Skiing 44,164         3.5% 1,546                 50.0% 773            


FISHING:


Ice Fishing at Reservoir 2,300           0.0% -                      33.3% -             


Shore Fishing at Reservoir 32,340         0.0% -                      33.3% -             


PICNICKING


Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         


Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      0.0% -             


Flying Model Airplanes 15,570         0.0% -                      25.0% -             


Dog Tracking 1,764           100.0% 1,764                 0.0% -             


Search and Rescue Dog Training 100              100.0% 100                     0.0% -             


View Birds / Wildlife; Photography 8,806           42.7% 3,760                 44.4% 1,669         


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             


Horseback Riding, not in trail counts 36,590         3.5% 1,281                 0.0% -             


SUBTOTAL, NON-SIGHTSEERS: 943,046 88,992              37,413     


SIGHTSEEING 721,102 68,048              28,608     


Total 2007 Visitation 1,664,148 Total Visitors Lost 157,040            Total Visitors Lost after 91,019     


Incremental Reallocation 9.4% St. Parks Substitution 5.5%


Projected Visitors Lost Projected Visitors Recovered


 


Source: BBC Research & Consulting. 
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Exhibit V-3. 
Chatfield State Park Visitor Response  
Stabilization Period (6+ Years after Construction) Alternative 3 


Annual Visitors Percent Visitors
Visitation Percent Loss Remaining Recovered at Recovered at


2007 Stabilization Stabilization St. Parks Alt Site St. Parks Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         8.5% 7,105                 27.3% 1,940         


Bicycling on Trail 204,372       10.9% 22,277               30.0% 6,683         


Dog Exercise Area 88,636         0.0% -                      0.0% -             


Equestrian Trail Use 13,007         3.5% 455                     0.0% -             


Personal Interpretation 2,570           8.5% 218                     27.3% 60              


Non-Personal Interpretation 10,083         8.5% 857                     27.3% 234            


Environmental Education 1,244           8.5% 106                     27.3% 29              


CAMPING 94,758        0.0% -                     27.3% -            


GRAVEL POND USES:


Canoeing and Kayaking 414              0.0% -                      0.0% -             


Long-Distance Swim Training 9,400           0.0% -                      0.0% -             


Open Water Swim 16,300         0.0% -                      0.0% -             


Shore Fishing 2,497           0.0% -                      0.0% -             


Primary Picnicking (non-group) 3,350           0.0% -                      0.0% -             


Water Rescue Dog Training 230              0.0% -                      0.0% -             


Scuba diving 3,628           0.0% -                      0.0% -             


SWIMMING/SWIM BEACH 50,235        0.0% -                     100.0% -            


SURFACE WATER RECREATION:


Boat Fishing 54,318         0.0% -                      50.0% -             


Other Motorcraft Use 68,156         0.0% -                      50.0% -             


Other Non-Motorcraft Use 43,545         0.0% -                      50.0% -             


Jet Skiing 29,856         0.0% -                      50.0% -             


Water Skiing 44,164         0.0% -                      50.0% -             


FISHING:


Ice Fishing at Reservoir 2,300           0.0% -                      33.3% -             


Shore Fishing at Reservoir 32,340         0.0% -                      33.3% -             


PICNICKING


Group Picnicking 10,000         10.0% 1,000                 50.0% 500            


Non-Group Primary Picnicking, Lake 4,270           10.0% 427                     50.0% 214            


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      0.0% -             


Flying Model Airplanes 15,570         0.0% -                      25.0% -             


Dog Tracking 1,764           100.0% 1,764                 0.0% -             


Search and Rescue Dog Training 100              100.0% 100                     0.0% -             


View Birds / Wildlife; Photography 8,806           36.7% 3,232                 44.4% 1,435         


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             


Horseback Riding, not in trail counts 36,590         3.5% 1,281                 0.0% -             


SUBTOTAL, NON-SIGHTSEERS: 943,046 38,822              11,095     


SIGHTSEEING 721,102 29,685              8,484        


Total 2007 Visitation 1,664,148 Total Visitors Lost 68,507              Total Visitors Lost after 48,928     


Stabilization 4.1% St. Parks Substitution 2.9%


Projected Visitors Lost Projected Visitors Recovered


 


Source: BBC Research & Consulting. 
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Colorado State Parks Revenue Loss—Alternative 3 


On-site State Parks revenue per visitor presented in Section II is applied to non-substituted visitation 
loss estimates derived from the survey to calculate State Parks revenue loss. Exhibit V-4 displays a 50-
year projection of annual revenue loss at Chatfield Reservoir during the construction, incremental 
reallocation and stabilization periods.   


Exhibit V-4. 
Colorado State Parks 
Projected Revenue Loss, 
Alternative 3 


Source: 
BBC Research & Consulting. 


Construction


Year 1-2 188,518        1.15$  216,796$        


Incremental Reallocation


Year 3-7 91,019          1.15$  104,672$        


Stabilization


Year 8-50 48,928          1.15$  56,267$          


50-year Total 2,936,035     - 3,376,440$     


Annual
Revenue


Loss
Revenue


Per Visitor


Annual
Visitation


Loss


Parks 


The largest decrease in visitation and corresponding reduction in revenue is during construction. 
State Parks is projected to lose about $217,000 in annual revenue during project construction and 
about half of that amount during the incremental reallocation period ($107,000). Revenue losses 
during stabilization are estimated at about $57,000 per year. The 50-year total lost revenue is nearly 
$3.4 million. 


Concessionaire Revenue Loss—Alternative 3 


The Chatfield Marina and Chatfield Livery are privately owned businesses operating within the park 
under a concessionaire agreement. A decrease in park visitation would also affect concessionaire 
revenue. Interviews were held with the proprietors of the marina and horse stables to determine 
current sources of revenue. Additional information concerning concessionaire operations was 
obtained from Chatfield State Park staff. 


Chatfield Marina. Main revenue sources at Chatfield Marina include slip rentals, boat rentals and 
boat storage. Secondary sources of marina revenue are Seagull’s restaurant, a small grocery store and 
other sundry sales. In addition to an annual fee of $5,000, Chatfield receives an additional portion of 
gross revenue each year from the marina. In 2008, State Parks received $54,640 or 4.7 percent of 
Marina revenue. 


The largest source of revenue for the Marina is slip rentals, comprising 68 percent of revenue. 
Following slip rentals are dry storage (16 percent), restaurant, grocery and sundry sales (13 percent), 
and boat rentals (3 percent). Exhibit V-5 below displays 2008 marina revenue earned and the 
reduction over the course of the construction period.   
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 Exhibit V-5. 
Marina Revenue Impacts 


Revenue Source at Marina


Slip Rentals $800,000 30.4% $243,200 $556,800


Dry Storage $192,000 0.0% $0 $192,000


Rentals $30,000 3.6% $1,080 $28,920


Mixed Additional Revenue $149,000 3.6% $5,364 $143,636


Total Revenue $1,171,000 21.3% $249,644 $921,356


Annual fee (2008) $5,000 $5,000


Annual Revenue to Chatfield $59,640 $47,991


Total Revenue Loss (State Parks)


Total Revenue Loss (Concessionaire)


Revenue Reduction
Current


Percent


249,644$  


Revenue


11,649$    


Revene Loss
 Reduced revenue 


During
Construction


 
Note: Mixed additional includes: Restaurant, sundry and miscellaneous revenue. 


Source: BBC Research & Consulting and Chatfield State Park. 


Based on the preliminary construction schedule, the Marina will be closed for nearly six months over 
the course of the construction period. Nine weeks of closure fall within the peak boating season from 
mid-April through mid-October. The nine weeks of closure, or about 30 percent of the peak season, 
are assumed to generate no slip rental revenue. During year two of the construction period, slip rental 
revenue at the Marina is estimated to be reduced by 30 percent. Interviews with the marina 
proprietor indicated that they expect to offer a discounted slip rental during the shortened season of 
the first year of construction. 


Assuming visitation directly correlates with boat rentals and restaurant/sundry business; both rental 
and additional retail revenue are reduced by the same percentage as the reduction in surface water 
recreation visitation reported in the survey. The marina owners indicated that dry storage will 
continue regardless of construction or water levels, therefore, there is no estimated reduction in dry 
storage. Overall, the Marina will experience an estimated $249,600 decrease in total gross revenue 
over the construction period. 


About 4 out of the 9 weeks of closure is expected to occur in Year 2 of construction and the 
remaining 5 weeks in Year 3 of construction.3 As such, about 44 percent, or $109,800 of lost marina 
revenue is expected to occur in Year 2. The remaining 56 percent, or $139,800 of lost marina 
revenue is expected to occur in Year 3 of construction. 


Chatfield Livery. The Chatfield Livery at Chatfield generates revenue from horse boarding, guided 
horse rides and riding lessons. In addition to a small annual fee of $500, the horse stables pay State 
Parks an additional portion of gross revenue. In 2008, the stables paid Chatfield $7,918 or 6.7 
percent of gross revenue. Exhibit V-6 below displays the current revenue at the stables and the 
reduction over the course of the construction period. 


                                                      
3
 See Section III, page 5 for construction schedule. Marina closure is expected during construction at Marina Point and 


South Ramp areas. 
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Exhibit V-6. 
Chatfield Livery Revenue Impacts  


Revenue Source


Boarding $58,690 41.7% $24,454 $34,236


Rides, Lessons, Other $58,690 6.5% $3,815 $54,875


Total Horse Stable Revenue $117,380 24.1% $28,269 $89,111


Annual fee (2008) $500 $500


Revenue to Chatfield $8,418 $4,582


Total Revenue Loss (State Parks)


Total Revenue Loss (Concessionaire)


 Reduced revenue 


Construction
Current 
Revenue


Percent


Reduction


28,269$   


Revenue


3,836$     


Revene Loss 
at Stables


During


 
Note: Rides and Rentals include: Horseback trail rides, Hayrack rides, Pony rides, Day camps, and Adult riding sessions. 


Source: BBC Research & Consulting and Chatfield State Park. 


Located due east of the horse stables, the Catfish Flats and Fox Run picnic areas will be closed for a 
total of 5 months (or 20 weeks) over the course of the construction period. Assuming construction 
disturbance at the horse stables from these adjacent facilities makes boarding horses impractical, 
approximately 5 months of revenue from boarding will potentially be lost.  


Assuming visitation directly correlates with horse rides and rentals, revenues are reduced by the same 
percentage as the reduction in horseback visitation reported in the survey. Overall, the horse stables 
will experience an estimated $28,300 total decrease in gross revenue over the construction period. 


About 12 out of the 20 weeks of closure is expected to occur in Year 2 of construction and the 
remaining 8 weeks in Year 3 of construction.4 As such, about 60 percent, or about $17,000 of lost 
horse stable revenue is expected to occur in Year 2. The remaining 40 percent, or about $11,300 of 
lost horse stable revenue is expected to occur in Year 3 of construction. 


These reductions in revenue affect the marina and horse stables during construction only. Once the 
construction is finished, revenues at these concessionaires are expected to recover to levels experienced 
before construction assuming access to these facilities is available. 


Summary of Revenue Impacts—Alternative 3  


State Parks concessionaires are estimated to lose about $277,900 in total revenue over the 
construction period. About $126,800 in revenue losses is expected to occur in Year 2 of construction 
and the remaining $151,100 in revenue loss is expected to occur in Year 3 of construction. After 
construction, the facilities will reopen and revenue is expected to recover. State Parks is expected to 
lose about $3.4 million over the 50-year analysis period, including revenue associated with 
concessionaire agreements. 


                                                      
4
 See Section III, page 5 for construction schedule. Stable closure is expected during construction at the Catfish Flats and 


Fox Run areas. 



Compare: Delete�

page

Matching page not found







DRAFT


BBC RESEARCH & CONSULTING SECTION V, PAGE 9 


Colorado State Parks and Concessionaire Revenue Impacts—Alternative 4 


Construction and operation of Alternative 4 will affect recreational activity at Chatfield State Park if 
recreational facilities are closed to accommodate construction activities. Reduced recreation use 
would affect revenue generation for Colorado State Parks and concessionaires that operate facilities in 
the park. 


Visitation loss and substitution. Estimates of visitation loss were calculated using the same 
survey and subsequent adjustments used to calculate recreation loss for Alternative 4 in the RED 
analysis. See Section IV for a description of visitation loss estimates associated with Alternative 4. Site 
substitution factors applied to Alternative 4 visitation loss estimates are derived directly from the 
visitation survey. Substitution factors are the same as presented in Exhibits V-1 through V-3 for 
Alternative 3.  


The results of the survey adjustments yield a total annual loss at Chatfield State Park of about 
234,400 visitors or 14 percent during construction, about 132,700 visitors or 8 percent during 
incremental reallocation and about 54,400 visitors or 3 percent after operations stabilize. After State 
Parks site substitution is considered, visitation loss is substantially less: about 145,600 visitors or 9 
percent during construction, about 73,500 visitors or 4 percent during incremental reallocation and 
about 38,700 visitors or 2 percent after operations stabilize. 


Exhibits V-7 through V-9 present projected visitation loss at Chatfield during three periods of the 
Proposed Reallocation Project: (1) project construction; (2) the incremental reallocation period where 
reallocation is incomplete and water levels are perceived as low; and (3) after reallocation is complete 
and park management operations stabilize.5 


                                                      
5
 Please see Section I, page 4 for a description of the phases of the Storage Reallocation Project. 
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Exhibit V-7. 
Chatfield State Park Visitor Response  
Construction Period (State Parks Substitution Only) Alternative 4 


Annual Visitors Percent Visitors
Visitation Percent Loss Lost Recovered at Recovered at


2007 Construction Construction St. Parks Alt Site St. Parks Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         17.5% 14,628               27.3% 3,993         


Bicycling on Trail 204,372       28.3% 57,837               30.0% 17,351       


Dog Exercise Area 88,636         0.0% -                      0.0% -             


Equestrian Trail Use 13,007         4.9% 637                     0.0% -             


Personal Interpretation 2,570           17.5% 450                     27.3% 123            


Non-Personal Interpretation 10,083         17.5% 1,765                 27.3% 482            


Environmental Education 1,244           17.5% 218                     27.3% 60              


CAMPING 94,758        15.0% 14,214              27.3% 3,880        


GRAVEL POND USES:


Canoeing and Kayaking 414              1.8% 7                         0.0% -             


Long-Distance Swim Training 9,400           1.8% 169                     0.0% -             


Open Water Swim 16,300         1.8% 293                     0.0% -             


Shore Fishing 2,497           1.8% 45                       0.0% -             


Primary Picnicking (non-group) 3,350           1.8% 60                       0.0% -             


Water Rescue Dog Training 230              1.8% 4                         0.0% -             


Scuba diving 3,628           1.8% 65                       0.0% -             


SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     


SURFACE WATER RECREATION:


Boat Fishing 54,318         3.7% 2,010                 50.0% 1,005         


Other Motorcraft Use 68,156         3.7% 2,522                 50.0% 1,261         


Other Non-Motorcraft Use 43,545         3.7% 1,611                 50.0% 806            


Jet Skiing 29,856         3.7% 1,105                 50.0% 553            


Water Skiing 44,164         3.7% 1,634                 50.0% 817            


FISHING:


Ice Fishing at Reservoir 2,300           11.0% 253                     33.3% 84              


Shore Fishing at Reservoir 32,340         11.0% 3,557                 33.3% 1,184         


PICNICKING


Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         


Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      0.0% -             


Flying Model Airplanes 15,570         7.5% 1,168                 25.0% 292            


Dog Tracking 1,764           100.0% 1,764                 0.0% -             


Search and Rescue Dog Training 100              100.0% 100                     0.0% -             


View Birds / Wildlife; Photography 8,806           59.3% 5,222                 44.4% 2,319         


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             


Horseback Riding, not in trail counts 36,590         4.9% 1,793                 0.0% -             


SUBTOTAL, NON-SIGHTSEERS: 943,046 132,825            50,337     


SIGHTSEEING 721,102 101,565            38,490     


Total 2007 Visitation 1,664,148 Total Visitors Lost 234,390            Total Visitors Lost after 145,563   


Construction 14.1% St. Parks Substitution 8.7%


Projected Visitors Lost Projected Visitors Recovered


 


Source: BBC Research & Consulting. 
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Exhibit V-8. 
Chatfield State Park Visitor Response Incremental  
Reallocation Period (Year 1-5 after Construction) Alternative 4 


Annual Visitors Percent Visitors
Visitation Percent Loss Lost Recovered at Recovered at


2007 Inc. Reallocation Inc. Reallocation St. Parks Alt Site St. Parks Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         11.1% 9,279                 27.3% 2,533         


Bicycling on Trail 204,372       10.9% 22,277               30.0% 6,683         


Dog Exercise Area 88,636         0.0% -                      0.0% -             


Equestrian Trail Use 13,007         2.6% 338                     0.0% -             


Personal Interpretation 2,570           11.1% 285                     27.3% 78              


Non-Personal Interpretation 10,083         11.1% 1,119                 27.3% 305            


Environmental Education 1,244           11.1% 138                     27.3% 38              


CAMPING 94,758        7.5% 7,107                27.3% 1,940        


GRAVEL POND USES:


Canoeing and Kayaking 414              0.0% -                      0.0% -             


Long-Distance Swim Training 9,400           0.0% -                      0.0% -             


Open Water Swim 16,300         0.0% -                      0.0% -             


Shore Fishing 2,497           0.0% -                      0.0% -             


Primary Picnicking (non-group) 3,350           0.0% -                      0.0% -             


Water Rescue Dog Training 230              0.0% -                      0.0% -             


Scuba diving 3,628           0.0% -                      0.0% -             


SWIMMING/SWIM BEACH 50,235        25.0% 12,559              100.0% 12,559     


SURFACE WATER RECREATION:


Boat Fishing 54,318         3.5% 1,901                 50.0% 951            


Other Motorcraft Use 68,156         3.5% 2,385                 50.0% 1,193         


Other Non-Motorcraft Use 43,545         3.5% 1,524                 50.0% 762            


Jet Skiing 29,856         3.5% 1,045                 50.0% 523            


Water Skiing 44,164         3.5% 1,546                 50.0% 773            


FISHING:


Ice Fishing at Reservoir 2,300           0.0% -                      33.3% -             


Shore Fishing at Reservoir 32,340         0.0% -                      33.3% -             


PICNICKING


Group Picnicking 10,000         50.0% 5,000                 50.0% 2,500         


Non-Group Primary Picnicking, Lake 4,270           50.0% 2,135                 50.0% 1,068         


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      0.0% -             


Flying Model Airplanes 15,570         0.0% -                      25.0% -             


Dog Tracking 1,764           100.0% 1,764                 0.0% -             


Search and Rescue Dog Training 100              100.0% 100                     0.0% -             


View Birds / Wildlife; Photography 8,806           42.7% 3,760                 44.4% 1,669         


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             


Horseback Riding, not in trail counts 36,590         2.6% 951                     0.0% -             


SUBTOTAL, NON-SIGHTSEERS: 943,046 75,213              33,575     


SIGHTSEEING 721,102 57,512              25,673     


Total 2007 Visitation 1,664,148 Total Visitors Lost 132,725            Total Visitors Lost after 73,477     


Incremental Reallocation 8.0% St. Parks Substitution 4.4%


Projected Visitors Lost Projected Visitors Recovered


 


Source: BBC Research & Consulting. 
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Exhibit V-9. 
Chatfield State Park Visitor Response  
Stabilization Period (6+ Years after Construction) Alternative 4 


Annual Visitors Percent Visitors
Visitation Percent Loss Remaining Recovered at Recovered at


2007 Stabilization Stabilization St. Parks Alt Site St. Parks Alt Site


TRAIL USES:


Hiking / Jogging / Walking 83,591         6.4% 5,350                 27.3% 1,461         


Bicycling on Trail 204,372       8.2% 16,759               30.0% 5,028         


Dog Exercise Area 88,636         0.0% -                      0.0% -             


Equestrian Trail Use 13,007         2.6% 338                     0.0% -             


Personal Interpretation 2,570           6.4% 164                     27.3% 45              


Non-Personal Interpretation 10,083         6.4% 645                     27.3% 176            


Environmental Education 1,244           6.4% 80                       27.3% 22              


CAMPING 94,758        0.0% -                     27.3% -            


GRAVEL POND USES:


Canoeing and Kayaking 414              0.0% -                      0.0% -             


Long-Distance Swim Training 9,400           0.0% -                      0.0% -             


Open Water Swim 16,300         0.0% -                      0.0% -             


Shore Fishing 2,497           0.0% -                      0.0% -             


Primary Picnicking (non-group) 3,350           0.0% -                      0.0% -             


Water Rescue Dog Training 230              0.0% -                      0.0% -             


Scuba diving 3,628           0.0% -                      0.0% -             


SWIMMING/SWIM BEACH 50,235        0.0% -                     100.0% -            


SURFACE WATER RECREATION:


Boat Fishing 54,318         0.0% -                      50.0% -             


Other Motorcraft Use 68,156         0.0% -                      50.0% -             


Other Non-Motorcraft Use 43,545         0.0% -                      50.0% -             


Jet Skiing 29,856         0.0% -                      50.0% -             


Water Skiing 44,164         0.0% -                      50.0% -             


FISHING:


Ice Fishing at Reservoir 2,300           0.0% -                      33.3% -             


Shore Fishing at Reservoir 32,340         0.0% -                      33.3% -             


PICNICKING


Group Picnicking 10,000         10.0% 1,000                 50.0% 500            


Non-Group Primary Picnicking, Lake 4,270           10.0% 427                     50.0% 214            


SPECIAL USES


Hot Air Ballooning 4,404           0.0% -                      0.0% -             


Flying Model Airplanes 15,570         0.0% -                      25.0% -             


Dog Tracking 1,764           100.0% 1,764                 0.0% -             


Search and Rescue Dog Training 100              100.0% 100                     0.0% -             


View Birds / Wildlife; Photography 8,806           36.7% 3,232                 44.4% 1,435         


EQUESTRIAN USE:


Horseback Riding - Spring Gulch 2,548           0.0% -                      0.0% -             


Horseback Riding, not in trail counts 36,590         2.6% 951                     0.0% -             


SUBTOTAL, NON-SIGHTSEERS: 943,046 30,810              8,881        


SIGHTSEEING 721,102 23,559              6,791        


Total 2007 Visitation 1,664,148 Total Visitors Lost 54,369              Total Visitors Lost after 38,697     


Stabilization 3.3% St. Parks Substitution 2.3%


Projected Visitors Lost Projected Visitors Recovered


 


Source: BBC Research & Consulting. 
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Colorado State Parks Revenue Loss—Alternative 4 


On-site State Parks revenue per visitor presented in Section II is applied to non-substituted visitation 
loss estimates derived in the preceding tables to calculate State Parks revenue loss. Exhibit V-10 
displays a 50-year projection of annual revenue loss at Chatfield Reservoir during the construction, 
incremental reallocation and stabilization periods for Alternative 4.   


Exhibit V-10. 
Colorado State Parks 
Projected Revenue Loss, 
Alternative 4 


Source: 
BBC Research & Consulting. 


Construction


Year 1-2 145,563        1.15$   167,397$        


Incremental Reallocation


Year 3-7 73,477          1.15$   84,499$          


Stabilization


Year 8-50 38,697          1.15$   44,502$          


50-year Total 2,322,482     - 2,670,854$     


Annual
Revenue


Loss
Revenue


Per Visitor


Annual
Visitation


Loss


Parks 


 


The largest decrease in visitation and corresponding reduction in revenue is during construction. 
State Parks is projected to lose about $167,000 in annual revenue during project construction and 
about half of that amount during the incremental reallocation period ($84,500). Revenue losses 
during stabilization are estimated at about $44,500 per year. The 50-year total lost revenue is nearly 
$2.7 million.   


Concessionaire Revenue Loss—Alternative 4 


Chatfield Marina. Under Alternative 4, the Chatfield Marina will be fully inundated and will 
require relocation, which is similar to Alternative 3. While no construction schedule projection has 
been completed specific to Alternative 4, it is estimated that the construction period will be similar to 
Alternative 3, thus revenue loss at the Chatfield Marina is expected to be the same as Alternative 3. 
Under Alternatives 3 and 4, Chatfield Marina is expected to experience total reduced revenue of 
$249,600 over the construction period. About 44 percent, or $109,800 of lost marina revenue is 
expected to occur in Year 2. The remaining 56 percent, or $139,800 of lost marina revenue is 
expected to occur in Year 3 of construction. 


See page V-6 and V-7 for a more detailed discussion of impacts on the Chatfield Marina. 


Chatfield Livery. Under Alternative 4, most facilities at the Catfish Flats and Fox Run picnic areas 
will be inundated, which is similar to Alternative 3. Assuming construction disturbance at these 
facilities is similar between alternatives, it is estimated that revenue loss at the Chatfield Livery under 
Alternative 4 is expected to be the same as Alternative 3. Under Alternatives 3 and 4, Chatfield Livery 
is expected to experience total reduced revenue of $28,300 over the construction period. See page V-
7 and V-8 for a more detailed discussion of impacts on the Chatfield Livery. About 60 percent, or 
about $17,000 of lost horse stable revenue is expected to occur in Year 2. The remaining 40 percent, 
or about $11,300 of lost horse stable revenue is expected to occur in Year 3 of construction. 
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Summary of Revenue Impacts—Alternative 4  


State Parks concessionaires are estimated to lose about $277,900 in total revenue over the 
construction period. About $126,800 in revenue losses is expected to occur in Year 2 of construction 
and the remaining $151,100 in revenue loss is expected to occur in Year 3 of construction. After 
construction, the facilities will reopen and are expected to recover. State Parks is expected to lose 
about $2.7 million over the 50-year analysis period, including revenue associated with concessionaire 
agreements. 


Other Social Effects—Reallocation Alternatives 3 and 4 


The impacts of the Proposed Reallocation Project on State Parks, concessionaires and regional 
economy have been quantified in the preceding sections, but there are other, less tangible impacts of 
the Proposed Reallocation Project. There is an estimated 500 acres of upland and riparian habitat 
that will be inundated as a result of the Proposed Reallocation Project. Consequentially, the wetland 
ecosystem surrounding the reservoir will be altered for many years. 


The ecosystem has a value, often called existence or intrinsic value, which is not quantified by this 
study. For example, some people may value the existence of a diverse set of species or habitats 
regardless if they directly use or derive personal enjoyment from the species or habitat. The existence 
of these habitats may have an option value, such as the possibility of using it for some future purpose. 
The habitat may have a bequest value, i.e., people may value the ability to leave pristine habitat to for 
their descendants to enjoy. Habitat loss will be somewhat less in Alternative 4 than in Alternative 3. 


The habitat and the park itself also contribute to the value of residential property in the area. There 
are several subdivisions near Chatfield State Park that command some premium in value associated 
with close proximity to open space and water based recreation opportunities. Adjacent property 
values may be temporarily affected by the Reallocation Project, although other market factors may 
outweigh the effects of the project. Property value and ecosystem value impacts would likely be very 
similar in Alternative 3 and Alternative 4. 


Chatfield State Park is one of a handful of state parks that are self supporting, i.e., producing more in 
revenue than is spent in operating expenditure. The net revenue of Chatfield State Park and the other 
self sufficient state parks are collected in the parks general fund and allocated in the following fiscal 
year towards all park operating budgets. The Proposed Reallocation Project will have an effect on the 
entire State Parks system because the net revenue generated at Chatfield supports park operations 
across the state. The extent of State Parks revenue losses may be somewhat less under Alternative 4 
than under Alternative 3. 


The following paragraphs summarize information presented in Chapters 1 through 5 of the Chatfield 
Storage Reallocation Feasibility Report/EIS. 


The Reallocation Project will not affect the primary flood control functionality of Chatfield Reservoir 
in either Alternative 3 or 4, thus there are no associated public safety concerns. The reallocation 
project would not affect one racial, ethnic or income group disproportionately, thus there are no 
known environmental justice concerns associated with the project. 


Under Alternative 4, there is continued reliance on non-tributary groundwater and downstream 
gravel pond storage facilities to supplement the more modest storage in Chatfield Reservoir relative to 



Compare: Delete�

page

Matching page not found







DRAFT


BBC RESEARCH & CONSULTING SECTION V, PAGE 15 


Alternative 3. Non-tributary groundwater is a non-renewable resource that will eventually be 
depleted. Non-tributary groundwater becomes increasingly more expensive to obtain, because more 
wells are required to deliver comparable flows. This increasing expense will likely be passed on to 
consumers by the water users. Alternative 4 is the second most expensive alternative to construct 
behind Alternative 1. Alternative 3 is the least expensive alternative to construct and implement and 
would likely have the least impact on consumer water rates and fees. 


The project’s main objective is to provide a relatively convenient and low-cost means to supplement 
regional water storage. Chatfield Reservoir can provide storage in an already existing facility, which 
can provide savings to the proponent water users. Chatfield Reservoir is located “on-channel” and 
thus will not require significant construction of water diversion or delivery pipelines. Use of Chatfield 
for water storage will help lessen regional dependence on non-tributary groundwater, which is a non-
renewable water source. A dependable water supply is important for regional economic development 
and continued regional prosperity. 


In general, recreation-related impacts are a temporary negative impact associated with a project than 
has long-term positive benefits to the water users and Front Range citizens who will receive water 
from the project. 


Other Social Effects—No Action Alternatives 1 and 2 


Under Alternatives 1 and 2, there would be no impacts on water level or water management practices 
at Chatfield Reservoir. Accordingly, there would be no impact to habitat or recreation uses at 
Chatfield State Park, and thus no social impacts at the park. In general, Alternatives 1 and 2 represent 
a status quo scenario, where water users would continue use of current water sources and current and 
planned storage methods. 


Alternative 1. Under Alternative 1, the water users would obtain surface water storage at the 
proposed Penley Reservoir site, just south of Chatfield Reservoir in Douglas County. Penley 
Reservoir is in an early planning stage and may likely be developed whether the Reallocation Project 
occurs or not. No public use is currently envisioned at Penley Reservoir, although no final 
determination has been made. Alternative 1 requires construction of more significant diversion and 
delivery infrastructure  than any other alternative, which may contribute to a higher cost of water to 
consumers through increased rates and fees. Alternative 1 is the most expensive of the alternatives to 
construct and implement and would likely cause the largest impact on rates and fees charged to 
consumers. 


Under Alternative 1, water users would also procure storage in downstream gravel pits, which are 
located on private land and generally do not allow for public use. Downstream gravel pits are already 
used for storage by Denver Metro Area water utilities; continued use does not present any social 
effects. 


Alternative 2. Under Alternative 2, the water users would continue their dependence on non-
tributary ground water, which is a non-renewable resource that is becoming increasingly expensive to 
obtain. As groundwater supply is depleted, it requires more wells and pumping facilities to deliver 
water to users; this situation will only intensify as regional population and demand for water grows. 
As the price of water delivery rises, it is passed on to consumers in each of the water users’ service 
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area. Alternative 2 is less expensive to construct and implement than Alternatives 1 and 4, but more 
expensive than Alternative 3. 


The continued use of non-tributary groundwater, in the long-term, is not a sustainable solution to 
increased water demand in the Denver Metropolitan area, although there are no known immediate 
social effects associated with the use of groundwater and downstream gravel pits associated with this 
Alternative. 


Environmental Justice 


Executive Order 12898 defines Federal agency responsibilities regarding environmental justice as: 


To the greatest extent practicable and permitted by law, and consistent with the 
principles set forth in the report on the National Performance Review, each Federal 
agency shall make achieving environmental justice part of its mission by identifying and 
addressing, as appropriate, disproportionately high and adverse human health or 
environmental effects of its programs, policies, and activities on minority populations and 
low-income populations in the United States and its territories and possessions, the 
District of Columbia, the Commonwealth of Puerto Rico, and the Commonwealth of the 
Marian islands.6 


Given this definition, there are no characteristics of any alternative considered in this analysis that 
would affect minority or low-income populations in the Denver Metropolitan Area 
disproportionately. The no action alternatives (Alternatives 1 and 2) represent a continuation of 
present storage practices and the potential construction of a reservoir (Penley Reservoir) that is not 
proposed to be located near any current residences or businesses.  


There are no long term environmental justice concerns related to either of the reallocation 
alternatives (Alternatives 3 and 4) given the temporary disturbance of recreation facilities, in-kind 
replacement of facilities and the presence of ample substitution sites for recreation. Exhibit V-11 
shows the race of Chatfield users, obtained from a market assessment study completed in 2009. 


 
Exhibit V-11. 
Chatfield State Park User 
Race and Ethnicity, 2009 


Source: 


Colorado State Parks Marketing 
Assessment, 2009, Corona Research. 


African American (1%)
Asian (0%)


Hispanic (2%)
Native American (2%)


White (90%)


Other (4%)
No Reply (1%)


 
 
Chatfield State Park users are about 90 percent white, 2 percent Hispanic, 2 percent Native 
American and 4 percent “Other”. The market assessment did not provide data on user income. 


                                                      
6
 Federal Register Volume 59, Number 32. February 16, 1994. http://www.archives.gov/federal-register/executive-


orders/pdf/12898.pdf 
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APPENDIX A. 
Chatfield State Park 
2007 Visitation by Recreation Activity 


The following table shows 2007 visitation by recreation use. These data form the basis for recreation 
visitation loss calculations in Section IV and Section V. 


Exhibit A-1. 
Chatfield State Parks Primary Activities Visitor Data, 2007 


Total Chatfield State Parks Visitors 1,664,146 Primary Activities (continued)


Other Motorcraft Use 68,156


Trail Users: Canoeing and Kayaking at Gravel Ponds 414


Bike/Walk-in (Deer/Plum Creek Entrance Stations) 14,108 Other Non-motorcraft Use 43,545


C-470 East Trail (Dog Training) 111,428 Long-Distance Swim Training at Gravel Ponds 9,400


C-470 West Trail 74,346 Swim Beach Use 50,235


Greenway 115,710 Shore Fishing at Gravel Ponds 2,497


Trailmark 47,445 Shore Fishing at Reservoir 32,340


Water Board Road 22,867 Ice Fishing at Reservoir 2,300


Total 385,904 Primary Picnicking at Gravel Ponds 3,350


Other Primary Picnicking (Non-group) 4,270


Primary Activities Wildlife Viewing/Nature Observation/Photography 8,806


Group Camping 16,047 Horseback Riding — Spring Gulch 2,548


Camping — Electrical 69,033 Horseback Riding — State Parks (Not in Trail Counts) 36,590


Camping — Basic 9,678 Other Trail Use — State Parks (Not in Trail Counts) 3,700


Group Picnic — Marina Point 2,640 Hot-Air Balloons 4,404


Group Picnic — Riverside 2,040 Model Airplanes 15,570


Group Picnic — Heronry Overlook 3,520 Water Dog Training at Gravel Ponds 230


Group Picnic — Fox Run 1,800 Dog Tracking 1,764


Personal Interpretation 2,570 Dog Search & Rescue 100


Non-Personal Interpretation 10,083 Scuba Diving 3,628


Environmental Education 1,244 Open Water Swim 16,300


Boat Fishing 54,318 Sightseeing (Participating in no other activities) 721,102


Water Skiing 44,164 Total 1,278,242


Jet Skiing 29,856


Annual
Visitation


Annual
Visitation


 
Source: Colorado State Parks. 
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Appendix B. 
Recreation Preferences Survey Instrument 


The following page shows the survey instrument used at the April 16, 2009 recreation user group 
presentation to gauge visitor response to the Reallocation Project. 
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Chatfield Reallocation Questionnaire on Recreation Preferences


1. What is your primary recreation activity 
at Chatfield State Park?


2. How many days do you use the park for 
your primary activity…
…during May through September?


…during October through April?


Weekdays


Weekend Days


Weekdays


Weekend Days


3. Will you use the park for your primary 
activity during the construction period? Yes No


If yes, will you decrease the amount 
of days at the park?  Yes No


By how many days? days


4. Will you use the park for your primary 
activity 1 to 5 years after the construction 
period, when water levels are low? Yes No


If yes, will you decrease the amount 
of days at the park? Yes No


By how many days? days


5. Will you use the park for your primary 
activity when water levels return to normal? Yes No


If yes, will you decrease the amount 
of days at the park? Yes No


By how many days? days


6. Where will you go instead of Chatfield 
for your primary recreation activity?


(please specify the name of the park 
or recreation area)


If no substitute is available, please 
specify reason why:


Primary Recreation Activity Other Recreation Activity 1 Other Recreation Activity 2


Weekdays


Weekend Days


Weekdays


Weekend Days


…during May through September?


…during October through April?


1. What is another recreation activity you 
participate in at Chatfield State Park?


2. How many days do you use the park for 
this activity…


3. Will you use the park for this activity during 
the construction period? Yes No


If yes, will you decrease the amount 
of days at the park?  Yes No


By how many days? days


4. Will you use the park for this activity
1 to 5 years after the construction period, 
when water levels are low? Yes No


If yes, will you decrease the amount 
of days at the park? Yes No


By how many days? days


5. Will you use the park for this activity
when water levels return to normal? Yes No


If yes, will you decrease the amount 
of days at the park? Yes No


By how many days? days


6. Where will you go instead of Chatfield 
for this recreation activity?


(please specify the name of the park 
or recreation area)


If no substitute is available, please 
specify reason why:


Weekdays


Weekend Days


Weekdays


Weekend Days


…during May through September?


…during October through April?


1. What is another recreation activity you 
participate in at Chatfield State Park?


2. How many days do you use the park for 
this activity…


3. Will you use the park for this activity 
during the construction period? Yes No


If yes, will you decrease the amount 
of days at the park?  Yes No


By how many days? days


4. Will you use the park for this activity
1 to 5 years after the construction period, 
when water levels are low? Yes No


If yes, will you decrease the amount 
of days at the park? Yes No


By how many days? days


5. Will you use the park for this activity
when water levels return to normal? Yes No


If yes, will you decrease the amount 
of days at the park? Yes No


By how many days? days


6. Where will you go instead of Chatfield 
for this recreation activity?


(please specify the name of the park 
or recreation area)


If no substitute is available, please 
specify reason why:
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1.0 Introduction 
The U.S. Army Corps of Engineers (USACE) is preparing a Feasibility Report and Environmental 
Impact Statement (FR/EIS) for the proposed Chatfield Reservoir Storage Reallocation project.  As 
an appendix of the FR/EIS and in compliance with Section 7(b) of the Endangered Species Act 
(ESA), this Biological Assessment (BA) has been prepared to address potential effects to federally-
listed threatened, endangered, and candidate species (T&E species), and their critical habitat, from 
construction, operation, and maintenance of the Proposed Action (i.e., Alternative 3 of the 
FR/EIS).  The ESA requires federal agencies to consult with U.S. Fish and Wildlife Service 
(USFWS) on actions that have the potential to affect federally- listed species or their designated 
critical habitat.  The Proposed Action would allow for a maximum reallocation of 20,600 acre-feet, 
representing a maximum increase in the elevation of the permanent pool from 5,432 feet above 
mean sea level (msl) to 5,444 feet msl (see Section 2 for additional discussion of the Proposed 
Action).  Whereas, the FR/EIS addresses the Proposed Action and three alternatives to the 
proposed action, this BA specifically addresses the Proposed Action. 


The BA includes a description of the Proposed Action (Section 2), a description of the study area 
for the Chatfield Reservoir Storage Reallocation project (Section 3), a description of the Biological 
Assessment process and T&E species evaluated (Section 4), an analysis of potential impacts of the 
Proposed Action on federally-listed species (Section 5), an effects determination for the T&E 
species (Section 6), and a description of proposed conservation measures (Section 7), including a 
mitigation project in the Pike National Forest (Section 8). 


2.0 Proposed Action 
The Proposed Action would grant reallocation of flood storage at Chatfield Reservoir to increase 
water storage capacity for 15 local water providers (Table 1).  The Proposed Action would allow for 
a maximum reallocation of 20,600 acre-feet, representing a maximum increase in the elevation of the 
permanent pool of 12 feet, from 5,432 feet above mean sea level (msl) to 5,444 feet msl.  The 
purpose of and need for the Proposed Action is to increase availability of water, sustainable over the 
50-year period of analysis, in the greater Denver, Colorado Metropolitan Area so that a larger 
proportion of existing and future (increasing) water needs can be met (for further details on the 
Purpose and Need see Chapter 1 of the FR/EIS). The reallocated storage space in Chatfield 
Reservoir would be filled using existing or new water rights, including wastewater return flows and 
other decreed water rights, belonging to a consortium of water providers. The primary objective of 
the reallocation is to help enable water providers to supply water to local users, mainly for municipal 
and industrial (M&I), and agricultural needs, in response to rapidly increasing demand. Chatfield 
Reservoir is well placed to help meet this objective, because the reservoir provides a relatively 
immediate opportunity to increase water supply storage without the development of significant 
amounts of new infrastructure.  It lies at the confluence of the South Platte River (efficient capture 
of runoff) and Plum Creek, and it provides an opportunity to gain additional use of an existing 
federal resource. 


Chatfield Reservoir currently consists of four storage areas referred to as pools (i.e., 
inactive/sediment storage, multipurpose-conservation, flood control, and maximum 
surcharge/spillway design flood pools) that are used for different purposes. These pools are 
discussed in detail in Chapter 2 of the FR/EIS.  The Proposed Action would reallocate storage from 
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the flood control pool to the joint flood control-conservation pool.  Space in the joint flood control-
conservation pool would be filled using water rights belonging to a consortium of water providers 
listed in Table 1. This reallocation would enable the water providers to supply water to local users 
for municipal, industrial, agricultural, recreational, and fish and wildlife needs in response to 
population growth in the Denver metropolitan area. 


Table 1. Colorado Water Providers Requesting Storage Space in Chatfield Reservoir 


Entity Requesting Storage Nature of Entity 
Purpose of Use of 


Storage 


Maximum 
Storage 


Reallocation 
(acre-feet) 


Percent of 
Costs and 
Storage 


Reallocation 
Downstream Water Providers 
City of Aurora Municipality Municipal and Industrial2 3,561 17.3 
City of Brighton Municipality Municipal and Industrial 1,425 6.9 
Central Colorado Water 
Conservancy District (WCD) 


Agricultural Agricultural 2,849 13.8 


Colorado State Parks Governmental: State 
Agency 


Recreation  1,000 4.9 


Denver Botanic Gardens at 
Chatfield 


Governmental: City and 
County of Denver 


Recreation and Agriculture 40 0.2 


Western Mutual Ditch 
Company 


Agricultural Agricultural 1,425 6.9 


Upstream Water Providers     
Castle Pines Metropolitan 
District3 


Local government serving 
Denver suburban area 


Municipal and Industrial 660.58 3.2 


Castle Pines North 
Metropolitan District3 


Local government serving 
Denver suburban area 


Municipal and Industrial 822.58 4.0 


Centennial Water and 
Sanitation District (WSD)3 


Local government serving 
Denver suburban area 


Municipal and Industrial 5,253.95 25.5 


Center of Colorado WCD Governmental: Park 
County 


Municipal and Industrial 131.32 0.6 


Mount Carbon Metropolitan 
District1 


Local government serving 
Denver suburban area 


Municipal and Industrial 400 1.9 


Perry Park Country Club1 Private Municipal 100 0.5 
Roxborough WSD3 Local government serving 


Denver suburban area 
Municipal and Industrial 500 2.4 


Other South Metro Water 
Supply Authority (SMWSA)3 


Local governments 
providing water supplies 
to Denver suburbs 


Municipal and Industrial 1,418.42 6.9 


Town of Castle Rock3 Municipality Municipal and Industrial 1,013.16 4.9 
Total   20,600 100% 
1 The City of Brighton, Mount Carbon Metropolitan District, and Perry Park Country Club have given written notice to CWCB 


(March 22, 2010, August 27, 2010, and April 8, 2011, respectively) of their intent to surrender their allocations and withdraw 
from the Chatfield study.  Information pertaining to the reassignment of their allocations will be provided when available. The 
occurrences of the City of Brighton, Mount Carbon Metropolitan District, and Perry Park Country Club are highlighted in yellow 
as a place-holder for these changes. 


2 Municipal and Industrial uses may include domestic, mechanical, manufacturing, and industrial uses; power generation; fire 
protection; sewage treatment; street sprinkling; irrigation of parks, lawns, gardens, and grounds; and augmentation and 
replacement, recharge, use as a substitute water supply, and exchange for water supplies also dedicated to these types of 
uses. 


3 The SMWSA includes the following nine local-government water providers that are participants in the Chatfield Reservoir 
storage reallocation study: Arapahoe County Water and Wastewater Authority, Castle Pines Metropolitan District, Castle Pines 
North Metropolitan District, Town of Castle Rock, Centennial WSD, Cottonwood WSD, Roxborough WSD, Stonegate Village 
Metropolitan District, and Denver Southeast Suburban Water and Sanitation District (doing business as Pinery Water and 
Wastewater District). 
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While water supply remains primarily a non-federal responsibility, based on current federal 
authorities, the federal government should participate and cooperate with states and local interests in 
developing such water supplies in connection with multi-purpose projects. The federally owned 
Chatfield Reservoir provides an opportunity to help local communities meet the growing demand 
for water. Although Chatfield Reservoir does provide promise to help meet a portion of the local 
need, it does not preclude the consideration of all potential alternatives to solve the problems and 
meet the needs. Therefore, it is the purpose of the FR/EIS study to identify alternatives, compare 
those alternatives, and select the best alternative for meeting the needs based on solid planning 
principals. The Economic and Environmental Principles and Guidelines for Water and Related Land 
Resources Implementation Studies (P&Gs) (U.S. Water Resources Council 1983) establish the 
standards and procedures that USACE and other federal water resources agencies use for planning 
and evaluating the merits of water projects. 


3.0 Action Area 
Chatfield Reservoir is located at the confluence of the South Platte River and Plum Creek within the 
South Platte River Basin. The reservoir itself is located southwest of Denver in Douglas, Jefferson, 
and Arapahoe Counties. The drainage area for the South Platte River Basin upstream of the 
reservoir encompasses 3,018 square miles and originates at the headwaters of the North Fork of the 
South Platte and the South Fork of the South Platte in Park County, Colorado. The U.S. Forest 
Service (USFS) manages most of the lands along the main stem of the South Platte River upstream 
of the reservoir. Plum Creek, the second largest of the reservoir’s tributaries, flows through a 
mixture of rangelands and suburban areas. The Buffalo Creek and Hayman fires burned large areas 
within the South Platte Watershed, resulting in the deposition of sediments into the South Platte 
River drainage. Reservoirs located upstream of Chatfield include Strontia Springs, Cheeseman Lake, 
Elevenmile Canyon, Spinney Mountain, and Antero Reservoir. Downstream, the South Platte River 
joins with the North Platte River in western Nebraska to form the Platte River. The Platte River 
ultimately joins the Missouri River at the Nebraska/Iowa border.  


The Chatfield Reservoir study area (Figure 1) defined for analyzing the effects of the Proposed 
Action encompasses Chatfield Reservoir and the USACE property (approximately 5,300 acres) 
surrounding the reservoir, including Chatfield State Park and extends downstream along the South 
Platte River to where the river intersects the Adams/Weld County line (Figure 1).  It includes those 
portions of the South Platte River, Plum Creek, Deer Creek, Willow Creek, and Massey Draw from 
the points where they enter USACE property to their confluence with Chatfield Reservoir.  
Chatfield Reservoir and the surrounding USACE property occupies portions of Jefferson and 
Douglas Counties, and the study area’s downstream reach of the South Platte River crosses portions 
of Arapahoe, Denver, and Adams Counties.   


The Proposed Action would require a change in the operations of the reservoir and would require 
the construction of additional recreational infrastructure and relocation of some of the existing park 
roads and facilities.  The land affected by construction and operation of the project would be land 
immediately around Chatfield Reservoir. 


Water providers would be able to use existing infrastructure to divert their portion of the stored 
water into their water systems, and therefore providers would not need to construct new delivery 
facilities to deliver their new water supplies from Chatfield Reservoir. 
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Operations at Chatfield Reservoir would be based on the four pools described for the Proposed 
Action.  The base elevation of the flood control pool would be raised from 5,432 ft to 5,444 feet 
msl, and the State Engineer would be responsible for managing discharges for water levels within 
the joint flood control-conservation pool. During forecast high runoff years when Chatfield pool 
elevation is forecast to exceed 5,444 feet, USACE and the state of Colorado would jointly operate 
the joint flood control-conservation pool. During the joint operation, Chatfield Reservoir could be 
drawn down while the surface elevations are still within the joint flood control-conservation pool to 
accommodate the anticipated high volume of runoff. This would provide benefits during high 
runoff years such as a lower maximum release resulting in less downstream impacts and possibly 
fewer in-pool impacts because of less need for exclusive flood control storage. These operations are 
detailed in the Water Control Plan, Appendix B of this FR/EIS. As under current conditions, 
USACE would take control of discharges once the water level reached the exclusive flood control 
pool elevation, in this case 5,444 feet msl. The pool elevation of 5,444 feet msl would not be 
achieved every year due to fluctuations in the amount of upstream runoff. 


Under the proposed action the number of entities with storage rights within the reservoir would 
increase from 1 (Denver Water) to 16 (see Table 1 for the proposed new users). While the state 
engineer would continue to manage the discharge within the joint flood control-conservation pool, 
the demand on the additional storage rights would change the volume and pattern of the discharge 
from that observed under current conditions. The result is that the pool level could fluctuate more 
widely than under current conditions.  


4.0 Federally-Listed Threatened, Endangered, and Candidate 
Species Potentially Affected by the Proposed Action 


4.1 Biological Assessment Process 
This BA addresses T&E species and their habitats that are known to occur or could possibly occur 
in the Chatfield Reservoir study area (as described in Section 3.0)..  T&E species lists from USFWS 
were used to identify the species to be considered in this BA (USFWS 2010a). 


USFWS has determined that historical and new depletions to the Platte River may adversely affect, 
but would not likely jeopardize federally-listed species and their designated critical habitat along the 
Platte River in Nebraska.  A separate program BA process, the Platte River Recovery 
Implementation Program (PRRIP), addresses T&E species associated with the central and lower 
Platte River in Nebraska and is included as an Attachment to this BA (see “PRRIP BA”, Attachment 
1).  The “target species” addressed under the PPRIP are the whooping crane (Grus americana) (and its 
designated critical habitat), the interior least tern (Sternula antillarum), the northern Great Plains 
population of the piping plover (Charadrius melodus), and the pallid sturgeon (Scaphirhynchus albus).  
The PPRIP also addresses the western prairie fringed orchid (Platanthera praeclara), the American 
burying beetle (Nicrophorus americanus) and the Eskimo curlew (Numenius borealis).  The PRRIP was 
established in 2006 to protect and recover the federally-listed Platte River species and to offset the 
depletive effects of existing and new water related activities in Colorado and the other basin states. 
The PRRIP is implemented through a basin-wide cooperative approach agreed to by the States of 
Colorado, Nebraska, Wyoming, and the U.S. Department of the Interior. In Colorado, individual 
water projects, such as the Chatfield Reservoir reallocation project, may rely on the PRRIP for ESA 
compliance purposes through the participants’ membership and financial participation in the South 
Platte Water Related Activities Program, Inc. (SPWRAP) a water provider’s organization.  The 
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SPWRAP assists in fulfilling Colorado’s programmatic contributions to the PRRIP. The water 
providers participating in the Chatfield Reservoir storage reallocation study are all members of 
SPWRAP.  All of the water providers who are planning to remain involved in the study have 
renewed or are in the process of renewing their memberships for 2011.  Copies of the 2011 
Certificates of Membership in SPWRAP that have been received to date are included in Attachment 
A of the PRRIP BA.  As indicated in Table 1, City of Brighton, Mount Carbon Metropolitan 
District, and Perry Park Country Club have given written notice to CWCB of their intent to 
withdraw from the study. 


By agreeing to participate in the PRRIP, proponents of the Chatfield Reservoir storage reallocation 
project, which is subject to Section 7 ESA consultation, can ensure compliance relative to the Platte 
River target species, can avoid the potential for prohibited “take” of these species under ESA 
Section 9, and can take advantage of predefined procedures and expectations going into the ESA 
consultation process. The PRRIP benefits Platte River species by creating offsetting measures, 
including measures that will substantially reduce shortages to target flows in the central Platte River, 
and that will obtain and restore habitat for the target species. Therefore, net impacts to these species 
are not expected to be significant as a result of depletions from the proposed Chatfield Reservoir 
storage reallocation project. The potential effects of project depletions on the Platte River T&E 
species (listed above) are addressed in the streamlined PRRIP BA (Attachment 1) submitted by the 
federal action agency to USFWS and will be covered through a “tiered” Biological Opinion 
confirming the project is in compliance with the ESA based on implementation of the PRRIP.  


For federal actions and projects participating in the PRRIP, the Platte River Recovery 
Implementation Program Final Environmental Impact Statement (FEIS) and the June 16, 2006 
Programmatic Biological Opinion (PBO) serve as the description of the environmental baseline and 
environmental consequences for the effects of the Federal actions on the listed target species, 
whooping crane designated critical habitat, and other listed species associated with the Platte River 
and addressed in the PBO. These documents are hereby incorporated into this BA by this reference. 


4.2 Habitat Types in the Study Area 
The Chatfield Reservoir study area includes many different habitat types, such as grasslands, 
shrublands, open water, rocky areas, landscaped/disturbed areas, and riparian areas. Despite the 
diversity of habitats and wildlife in the Chatfield Reservoir study area, the habitat quality, especially 
in uplands is typically degraded by the presence and even dominance of non-native plant species. 
Increasing the water level of Chatfield Reservoir to 5444 ft msl (as in the Proposed Action) could 
result in the loss of approximately 586 acres of wildlife habitat from inundation.  Table 2 shows the 
number of acres of each of the habitat types that could be lost.  In addition, approximately 2.5 acres 
of riparian habitat would be lost due to relocation of the recreation trail at the Plum Creek Day Use 
Area. 


A range of vegetation communities exists within the study area, including upland, wetland, and open 
water communities (Burns and McDonnell 1998). Upland vegetation communities include mixed-
grass prairie, woodlands, scrub-shrub, open fields, and pastures. Wetlands include emergent 
wetlands, riparian shrublands, and riparian cottonwood forest. Open water habitats include streams, 
rivers, borrow ponds, and reservoirs.  
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Table 2.  Estimate of Acres of Wildlife Habitats at Chatfield 
Reservoir Inundated Beyond Current Operations  
Habitat Type Proposed Action 
Mature Cottonwood 43 
Other Trees 211 
Shrub 53 
Upland 222 
Wetland/Non-woody 57 
Total 586 


 


4.3 Species Evaluated 
The Proposed Action could have potential impacts on T&E species primarily through inundation of 
wetland, riparian, and upland areas currently used by T&E species.  Table 3 includes a list of T&E 
species that are known to occur or could occur in the Chatfield Reservoir study area.  The list of 
T&E species in Table 3 was developed from current lists from USFWS, including the County Lists 
for each of the counties in the study area (USFWS 2010a).  The black-footed ferret (Mustela nigripes) 
was not included in Table 3 because it is not on the County Lists and all of the project components 
are within the 2009 black-footed ferret block- clearance area where USFWS has determined that 
ferrets are unlikely to occur (USFWS 2009a).  Therefore, the black-footed ferret is not further 
addressed in the BA. 


 The Platte River T&E species that occur in Nebraska but not in the Chatfield Reservoir study area 
are addressed under the PRRIP program (Attachment 1) and are not included in this section; this 
includes the pallid sturgeon, the western prairie fringed orchid, the American burying beetle, and the 
Eskimo curlew.  The whooping crane, interior least tern, and piping plover, are Platte River T&E 
species that occur in Nebraska and also have the potential to occur in the Chatfield Reservoir study 
area, therefore these species are discussed in this section, as well as in the PRRIP BA 
(Attachment 1).  


Table 3.  Federal Threatened, Endangered, and Candidate Species Known to 
Occur or with the Potential to Occur in the Study Area of the Chatfield Reservoir 
Storage Reallocation Project 


Common Name Scientific Name Federal Status 


Mammals   
Gunnison’s prairie dog Cynomys gunnisoni C 
Canada lynx Lynx canadensis T 
Preble’s meadow jumping mouse Zapus hudsonius preblei T 
Birds    
Interior least tern1 Sterna antillarum athalossos E 
Mexican spotted owl  Strix occidentalis lucida  T 
Piping plover1 Charadrius melodius circumcenctus T 
Whooping crane1 Grus americana  E 
Fish   
Greenback cutthroat trout Oncorhynchus clarki stomias T 
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Table 3.  Federal Threatened, Endangered, and Candidate Species Known to 
Occur or with the Potential to Occur in the Study Area of the Chatfield Reservoir 
Storage Reallocation Project 


Common Name Scientific Name Federal Status 


Insects   
Pawnee montane skipper Hesperia leonardus montana T 
Plants   
Colorado butterfly plant Guara neomexicana ssp. coloradensis T 
Ute ladies’-tresses orchid Spiranthes diluvialis T 
Key: E = Endangered, T = Threatened, C = Candidate for Listing. 
1 Water quality or depletions may affect the species and critical habitat in downstream reaches in Nebraska, therefore this 
species is also addressed in the PRRIP BA (Attachment 1). 


4.3.1 Federally-Listed Endangered Species 
4.3.1.1 Interior Least Tern 


Interior least terns were federally-listed as endangered in 1985 (50 Federal Register 21784). They are 
highly dependent on the presence of dry exposed sandbars and favorable river flows that support a 
forage fish supply and isolate the sandbars from the riverbanks. Characteristic riverine nesting sites 
are dry, flat, sparsely vegetated sand and gravel bars within a wide, unobstructed, water-filled river 
channel. Nests are initiated only after spring and early summer flows recede and dry areas on 
sandbars are exposed, usually at higher elevations away from the water’s edge (NGPC 2005). 
Following regulation of the Platte River that decreased flows, the establishment of trees and shrubs 
on the floodplain greatly reduced the habitat for the least tern (Currier et al. 1985). In Nebraska, 
interior least terns currently breed at the following locations: along the Platte River from its mouth, 
west to the town of North Platte; along the South Platte River at one or two isolated sites; along the 
lower reaches of the Niobrara River; along reaches of the Loup and Elkhorn Rivers; and on the 
unchannelized section of the Missouri River below the Fort Randall and Gavins Point Dams. A few 
least terns nest on the shoreline of Lake McConaughy on the North Platte River, usually in years 
when low lake levels expose wide sandy beaches (NGPC 2005). Based on 10 years of observations at 
Chatfield (1996 to 2006), this species was observed only during July 1998, when a single bird was 
observed near the marina (Kellner 2006).  Although it may be rarely, this species has the potential to 
occur in the Chatfield Reservoir study area during migration.   


4.3.1.2 Whooping Crane 


The whooping crane was federally-listed as endangered in 1970 (35 Federal Register 8495). They 
migrate through Nebraska twice each year on their way to and from wintering grounds in the 
Aransas National Wildlife Refuge in Texas to summer grounds on freshwater marshes in Alberta, 
Canada. The primary migration route through Nebraska is approximately 140 miles wide; the Big 
Bend Region of the Platte River in Nebraska is an important stopover area (NGPC 2005). This area 
was designated as critical habitat in 1978 (43 Federal Register 20938).  


The occurrence of whooping cranes in Colorado is extremely rare, and they have not been seen in 
Colorado since 2002 (CDOW 2009b).  They have never been reported from Jefferson or Douglas 
Counties (Andrews and Righter 1992) where Chatfield Reservoir is located.  In addition, they have 
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never been reported at Chatfield Reservoir based on available records (Colorado State Parks 1998, 
Kellner and Spencer 2006, Kellner 2006).  In 1975 an experiment was initiated to establish a flock of 
whooping cranes that would migrate from Gray’s Lake Idaho to Bosque Del Apache National 
Wildlife Refuge in New Mexico, with stopovers in Colorado’s San Luis Valley.  Eggs from 
whooping crane nests in Canada were transferred to sandhill crane nests in Idaho, and the sandhill 
cranes raised the whooping cranes and taught them the migration route.  However, the whooping 
cranes failed to form pair bonds and had high mortality rates.  In 1989 the program was 
discontinued and no whooping cranes survived in this population (International Crane Foundation 
2012).     


4.3.2 Federally-Listed Threatened Species 
4.3.2.1 Canada Lynx 


The federally-listed threatened Canada lynx (65 Federal Register 16051) is a medium-sized cat that 
inhabits boreal forests of northern North America. The principal food of the lynx is snowshoe hare 
(Lepus americanus), which comprises 80 percent of the lynx’s diet. In Colorado, lynx habitat includes 
dense spruce-fir stands in association with rock outcrops and large boulders in the subalpine zone 
and timberline where lynx use caves, rock crevices, overhanging banks, or hollow logs for denning. 
The Canada lynx was historically found in high-elevation forested areas in Colorado in the late 
1800s; by 1930, however, they were considered rare. By the mid-1970s, the lynx population in 
Colorado was extirpated or reduced to a few animals. In 1999, CDOW began a reintroduction 
program using lynx from Alaska and Canadian provinces for release in the San Juan Mountains of 
southwestern Colorado. As of 2007, a total of 218 adult lynx have been released in the mountains of 
Colorado. Most of the lynx released remain in the core release area: New Mexico north to 
Gunnison, west as far as Taylor Mesa, and east to Monarch Pass. Some movement of lynx into 
Arizona, Idaho, Iowa, Kansas, Montana, Nebraska, Nevada, New Mexico, South Dakota Utah, and 
Wyoming has also occurred (CDOW 2008a). Monitoring continues to determine whether Colorado 
can support sufficient recruitment to offset annual mortality for a viable lynx population over time 
(Shenk 2008). There is no suitable habitat for the Canada lynx in the Chatfield Reservoir study area. 


4.3.2.2 Mexican Spotted Owl 


The federally-listed threatened (58 Federal Register 14248) Mexican spotted owl has been observed 
in the Pikes Peak, South Platte, and San Carlos Ranger Districts of the Pike National Forest. All 
nests found in Colorado to date occur on cliff ledges or in caves along canyon walls (USFS 1994). 
This species occupies either large, steep canyons with exposed cliffs and dense old-growth mixed 
forest of Douglas-fir, white fir, and ponderosa pine or canyons in pinyon-juniper areas with small 
and widely scattered patches of mature Douglas-fir. In 2004, USFWS designated 8.6 million acres of 
critical habitat within the owl’s geographic range, including 322,326 acres in Colorado (69 Federal 
Register 53181). The nearest Critical Habitat Unit (CHU) is located in the southern areas of Douglas 
and Jefferson counties on land managed by USFS. However, this owl is not expected to occur 
within the Chatfield Reservoir study area because there is a lack of suitable habitat and the area lies 
at the edge of the owl’s geographic distribution. 


4.3.2.3 Piping Plover 


The northern Great Plains breeding population of the piping plover was federally-listed as 
threatened in 1985 (50 Federal Register 50726). It is found in Nebraska along the Platte River, 
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preferring riverine island habitat that is largely unvegetated sands, sediments, and gravels (Currier et 
al. 1985). In Nebraska, the Platte River was included in the critical habitat designated in 2002 (67 
Federal Register 57638). This species has been affected through habitat loss by woody plant 
encroachment as a result of decreased flows in the Platte River (NGPC 2005). An October 11, 2005 
court ruling vacated critical habitat for the piping plover in Nebraska; it has been recommended to 
USFWS for possible rededication (USFWS 2006). In Colorado, piping plovers occur as migrants, 
arriving around the first of April. Most have passed through by the end of May. They can be found 
in the eastern part of the state. The Arkansas and South Platte River drainages are the best areas to 
find these birds. Nesting habitat in Colorado is on sandy lakeshore beaches, sandbars within 
riverbeds or even sandy wetland pastures. An important aspect of this habitat is that of sparse 
vegetation (CDOW 2008b). Based on 10 years of observations at Chatfield (1996 to 2006), this 
species was observed only once (in September 2001) (Kellner 2006).  Although it may be rarely, this 
species has the potential to occur in the Chatfield Reservoir study area during migration as it is 
attracted to gravelly or sandy shorelines. 


4.3.2.4 Pawnee Montane Skipper 


The Pawnee montane skipper (Hesperia leonardus montana) was federally-listed as a threatened species 
in 1987 (52 Fed. Reg. 36176 (September 25, 1987).  The Pawnee montane skipper (skipper) is a 
small brownish-yellow butterfly with a wingspan slightly more than 1 inch.  It inhabits dry, open 
ponderosa pine woodlands with sparse understory at 6,000 to 7,500 feet msl with moderately steep 
slopes and soils derived from Pikes Peak granite. Blue grama grass (Bouteloua gracilis), the larval food 
plant, and the prairie gayfeather (Liatris punctata), the primary nectar plant, are two necessary 
components of the ground cover.  Small clumps of blue grama occur throughout the warm, open 
slopes inhabited by skippers.  Prairie gayfeather occurs throughout the ponderosa pine woodlands.  
The vegetative community preferred by the skipper is a northernmost extension of the Ponderosa 
pine/blue grama grass habitat type documented from southern Colorado and northern New Mexico.  
However, the preferred nectar plant of the skipper, prairie gayfeather, does not occur in similar 
habitats to the south.  The northeastern limit of the Ponderosa pine/blue grama grass community 
overlapping the southwestern limit of the prairie gayfeather may contribute to the maintenance of 
the species in this limited area. The recovery plan for the skipper (USFWS 1998a) established the 
following recovery criteria: 1) protect and maintain through proper vegetation management all of the 
defined skipper habitat on public land in the South Platte River drainage, 2) avoid habitat 
fragmentation, and 3) ensure that skippers are distributed throughout the range. 


The Pawnee montane skipper occurs only on the Pikes Peak Granite Formation in the South Platte 
River drainage system in Colorado, involving portions of Jefferson, Douglas, Teller, and Park 
counties. An intensive distribution survey found the range of the skipper to be centered at Deckers, 
Colorado, and to extend northwest just beyond Pine, Colorado, and southward to the point where 
the Teller, Park, Jefferson, and Douglas county lines nearly converge (USFWS 1998a).  This total 
area is roughly 23 miles long and 5 miles wide.  The total known habitat within this range is 
estimated to be 37.9 square miles.  Based on this habitat and distribution information, the Pawnee 
montane skipper is not expected to occur in the Chatfield Reservoir study area.    
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4.3.2.5 Greenback Cutthroat Trout 


The historical range of the federally-listed threatened greenback cutthroat trout (43 Federal Register 
16343) includes much of the South Platte River drainage from its headwaters to the confluence with 
the Cache la Poudre River just upstream from Greeley, Colorado, and the headwaters of the 
Arkansas River upstream from Pueblo, Colorado. However, current distribution is limited to a few 
streams and lakes in the upper headwaters of these drainages. These sites are not currently within the 
Chatfield Reservoir study area or under project influences (USFWS 1998b). Introduction of 
nonnative trout species was the primary reason for the species’ decline, but habitat degradation and 
over harvesting also contributed to the decline. Habitat requirements include clear, cold streams and 
lakes, and clean gravel in flowing streams during spring for spawning. The objective of the 1998 
greenback cutthroat trout recovery plan included actions intended to allow removal of the species 
from the threatened list, which was to be accomplished by establishing 20 stable populations of this 
species. All areas identified in the 1998 plan for locating these 20 populations are in headwater areas 
of the South Platte and Arkansas River drainages, far upstream from the current Chatfield Reservoir 
study area (USFWS 1998b). Currently, greenback cutthroat trout occur in 58 lakes and streams and 
23 of these water bodies meet the population criteria required by recovery goals.  Many of the 
historic and restored populations are located in Rocky Mountain National Park (CDOW 2005b). 
None of the known populations occur within the Chatfield Reservoir study area or nearby (USFWS 
1998b). 


4.3.2.6 Colorado Butterfly Plant 


The federally-listed threatened Colorado butterfly plant (65 Federal Register 62302) is endemic to 
southeastern Wyoming, western Nebraska, and northeastern Colorado, including Boulder, Douglas, 
Larimer, and Weld counties in Colorado (Spackman et al. 1997). This short-lived, perennial herb 
grows in moist soils in mesic or wet meadows of floodplain areas at elevations of 5,800 to 6,200 feet 
msl. The Colorado butterfly plant is found in low depressions along wide meandering streams at the 
interface between riparian meadows and dry grassland. In January 2005, USFWS designated 3,538 
acres of critical habitat along approximately 50 stream miles within Platte and Laramie counties in 
Wyoming (70 Federal Register 1940).  


Threats to this species include the use of broadleaf herbicides, grazing by cattle and horses, 
conversion of land for agriculture, and water development. Potential habitat is present within the 
Chatfield Reservoir study area. The transition zone between wetland communities and upland 
communities is where potential habitat for the Colorado butterfly plant occurs (USACE 2006). In 
2004 and 2005, five general areas within the Chatfield Reservoir study were identified as potential 
habitat and were intensively surveyed for the Colorado butterfly plant. No individuals or populations 
of this species were found (USACE 2005a, 2006).   


4.3.2.7 Ute Ladies’-tresses Orchid 


The federally-listed threatened Ute ladies’-tresses orchid (ULTO) (57 Federal Register 2048) has 
limited distribution in the western U.S., including five counties in Colorado’s front range (Jefferson, 
Boulder, El Paso, Larimer, and Weld counties) (Fertig et al. 2005). It is not currently reported from 
any locations along the South Platte River (Fertig et al. 2005). This orchid is found in seasonally 
moist soils and wet meadows near springs, lakes, or perennial streams and their associated flood 
plains below 6,500 feet msl. Potential habitat for the Ute ladies’-tresses orchid, as outlined in 
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USFWS guidelines (USFWS 2007a), includes areas with moist soil conditions and wetland-type 
vegetation or drier areas where there are indications of seasonally high water tables or inundation. 
Typical sites include old stream channels, abandoned meanders, alluvial terraces, sub-irrigated 
meadows, and other sites where soils are saturated to within 18 inches of the surface, at least 
temporarily, during the spring and summer growing season (USFS 1994).  


On October 12, 2004, USFWS announced the initiation of a 5-year review to assess the orchid’s 
population abundance and distribution, recovery progress, and existing threats. Upon conclusion of 
the status review, USFWS will issue a finding regarding whether the orchid should remain listed or 
should be proposed for delisting (69 Federal Register 60605).  


In a 1998 survey, five wetland areas around Chatfield Reservoir were considered to be potential Ute 
ladies’-tresses orchid habitat. All sites were surveyed for the orchid and no individuals or 
populations were found (Burns and McDonnell 1998). In 2004, six general areas were identified as 
potential orchid habitat around Chatfield Reservoir. These sites were surveyed and no individuals or 
populations were found (USACE 2005a). The surveys were conducted again in August 2005, and 
although potential habitat exists within the Chatfield Reservoir study area, no Ute ladies’-tresses 
orchid plants were found (USACE 2006). 


4.3.2.8 Preble’s Meadow Jumping Mouse  


This mouse is a rare subspecies of the meadow jumping mouse (Zapus hudsonius) and was listed as a 
federally-listed threatened species in 1998 (63 Federal Register 26517). In February 2005, USFWS 
was petitioned to delist the Preble’s mouse. On November 1, 2007, USFWS revised their proposed 
rule to amend the listing of the Preble’s mouse to specify over what range the subspecies is 
threatened. Also noted, is the finding that the Preble’s mouse (Zapus hudsonius preblei) is a valid 
subspecies and remains federally protected. On July 10, 2008, USFWS removed ESA protections for 
Preble's mouse populations in Wyoming and amended the listing for Preble's mouse to indicate the 
subspecies remains protected as a threatened species in the Colorado portion of its range. USFWS 
has determined the best commercial and scientific information available demonstrates that the 
Preble's mouse is a valid subspecies and should not be removed from the list of threatened and 
endangered species based on taxonomic revision (USFWS 2009b). 


In June 2003, USFWS designated critical habitat (68 Federal Register 37275-37332) for the mouse 
along 359 stream miles in Colorado and Wyoming. USFWS has designated approximately 297.3 
acres of Preble’s mouse critical habitat within the Chatfield Reservoir study area along the South 
Platte River upstream of Chatfield Reservoir (see Section 5.2 for additional details).  This critical 
habitat falls within the Upper South Platte critical habitat unit (CHU). The approximately 297.3 acres 
of critical habitat are a subset of the 552 acres of potential Preble’s habitat found within the 
Chatfield Reservoir study area. Critical habitat is defined by USFWS (68 Federal Register 37275-
37332a) as extending 140 meters (460 feet) outward from normal high water on both sides of the 
South Platte River above Chatfield Reservoir.  


In December 2010, USFWS designated revised critical habitat for Preble’s mouse in Colorado.  The 
revised critical habitat included a total of approximately 411 miles of rivers and streams and 34,935 
acres within Boulder, Broomfield, Douglas, El Paso, Jefferson, Larimer, and Teller Counties (75 
Fed. Reg. 78430 (December 15, 2010)).  Unit 9 “West Plum Creek” (i.e., West Plum Creek CHU), 
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was one of the critical habitat areas added in 2010, and it includes much of the Plum Creek/West 
Plum Creek Watershed (75 Fed. Reg. 78430).  Unit 9 consists of 90.3 miles of streams.  Plum Creek 
from Chatfield Lake upstream to its confluence with East Plum Creek and West Plum Creek is 
included in Unit 9, with the exception of 0.14 miles of Plum Creek at the Highline Canal crossing. 
Critical habitat on Plum Creek extends outward 140 meters from each side of the stream (75 Fed. 
Reg. 78430). 


Preble’s mouse habitat is comprised of well-developed plains riparian woodland and wetland areas 
with adjacent, relatively undisturbed grassland communities and a nearby water source. These 
riparian areas include a relatively dense combination of grasses, forbs, and shrubs. Preble’s mice are 
known to regularly range outward into adjacent uplands to feed and hibernate. The Preble’s mouse 
is found in and near shrub-dominated riparian (streamside) areas along Colorado’s Front Range 
from Colorado Springs north into southeastern Wyoming. It hibernates from September or October 
until May. Preble’s mouse occupied range (those areas where Preble’s mice are known or very likely 
to occur) (NDIS 2006) within the Chatfield Reservoir study area is illustrated in Figure 2.  


The primary constituent elements (PCEs) for Preble’s mouse include (75 Fed. Reg. 78430): 


 riparian corridors: (A) Formed and maintained by normal, dynamic, geomorphological, and 
hydrological processes that create and maintain river and stream channels, floodplains, and 
floodplain benches and that promote patterns of vegetation favorable to the Preble’s 
meadow jumping mouse; (B) Containing dens, riparian vegetation consisting of grasses, 
forbs, or shrubs, or any combination thereof, in areas along rivers and streams that normally 
provide open water through the Preble’s meadow jumping mouse’s active season; and (C) 
Including specific movement corridors that provide connectivity between and within 
populations.  This may include river and stream reaches with minimal vegetative cover or 
that are armored for erosion control; travel ways beneath bridges, through culverts, along 
canals and ditches, and other areas that have experienced substantial human alteration or 
disturbance.; and 


 additional adjacent floodplain and upland habitat with limited human disturbance (including 
hayed fields, grazed pasture, other agricultural lands that are not plowed or disked regularly, 
areas that have been restored after past aggregate extraction, areas supporting recreation 
trails, and urban-wildland interfaces). 


These primary constituent elements can be found within the Chatfield Reservoir study area. 


In 1998, Preble’s mouse surveys were conducted on USACE property in the area surrounding 
Chatfield Reservoir.  The mouse was captured above the reservoir from survey transects on the 
South Platte River and Plum Creek. There were four captures along the South Platte River and nine 
captures along Plum Creek. Because the survey was conducted over multiple consecutive nights and 
individuals were not marked after capture, these captures could have included individuals that had 
been trapped multiple times. It is expected that the mouse populations in these areas extend beyond 
the survey area. Elevation of the South Platte River site was 5,440 feet msl and the elevation for the 
Plum Creek site was 5,460 feet msl (Burns and McDonnell 1998). No Preble’s mice have been 
captured in the Chatfield Reservoir study area below Chatfield Reservoir or along Deer Creek 
(Burns and McDonnell 1998, 2001). 
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A Preble’s mouse habitat map was developed by Tetra Tech biologists for areas on Plum Creek and 
the South Platte River above Chatfield that could be inundated by the Proposed Action.  The map 
identified four broad categories of habitat quality; these are shown in Figure 3 and defined as 
follows:  


High Value Riparian Areas—stream-side habitats within the floodplain that contain dense 
stands of vegetation, spatially arranged in multiple strata, such as herbaceous ground cover, 
riparian shrub layers, and multiple-age-class tree layers. 


Low Value Riparian Areas—stream-side habitats with limited vegetative cover. This 
includes mid-successional riparian forest lacking a shrub or grass/forb understory or recently 
inundated areas that may support vegetation but not enough to provide dense cover. 


Upland Habitat—dense mesic grasslands, shrublands, or combinations of both, adjacent to 
riparian areas. Uplands may be part of the floodplain or extend beyond the floodplain up to 
300 feet. 


Non-habitat Areas—includes roads, buildings, parking lots, and other human-altered 
features not considered habitat for the Preble’s mouse.  


Potential habitat below Chatfield reservoir has been disqualified by USFWS by a block-clearance of 
the Denver Urban Drainage and Flood Control District (USFWS 2004). The clearance did not 
originally include South Platte Park and areas below the Chatfield Dam. USFWS has updated their 
Denver Urban Drainage and Flood Control District Block-Clearance to include the area of South 
Platte Park south to Colorado State Highway C-470 (USFWS 2007b). Given the heavy recreational 
use in the Chatfield Reservoir study area below Chatfield Reservoir, this portion of the Chatfield 
Reservoir study area should not be considered as potential habitat for the Preble’s mouse. 


4.3.3 Federal Candidate Species 
4.3.3.1 Gunnison’s Prairie Dog 


On February 5, 2008, the U.S. Fish and Wildlife Service found that the Gunnison’s prairie dog 
(Cynomys gunnisoni) is not threatened or endangered throughout all of its range but the portion of the 
current range of the species located in central and south-central Colorado and north-central New 
Mexico is warranted for listing under the Act (50 Federal Register Part 17). Consideration will be 
given to listing this species once USFWS’ priorities allow making the Gunnison’s prairie dog a 
candidate species. Listing of this species is currently prohibited due to higher priority species that 
need be listed first. The Gunnison’s prairie dog has been given a listing priority number (LPN) of 2 
because the threats facing the species are of a high magnitude and are imminent.  


The Gunnison’s prairie dog is dependent on burrows for protection from predators, for refuge for 
having and rearing young, and as a hibernacula (Burns et al. 1989). Thus, they need well-drained soils 
for making these burrows. They live in grasslands and semidesert and montane shrublands. Their 
diet consists of grasses and sedges (Fitzgerald et al. 1998). They inhabit flat to gently rolling areas. 


The range of the Gunnison’s prairie dog is considered to occur in two separate portions which are 
referred to as montane and prairie. Occupancy has been found to be higher in the prairie portions of 
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the range as opposed to the montane portions in Colorado. This species has been deeply affected by 
both plague and poisoning. According to Fitzgerald et al. (1998) this species may occur in Douglas, 
El Paso, and Jefferson counties.  However, according to a more recent report, “The Draft Colorado 
Gunnison’s and White-tailed Prairie Dog Conservation Plan” (CDOW 2008c), the range nearest the 
Chatfield Reservoir study area, which is the Southeast population, does not enter into Douglas or 
Jefferson Counties. Thus, the Gunnison’s prairie dog is not expected to occur in the Chatfield 
Reservoir study area.  


5.0 Effects Analysis 
5.1 Project Operations 
To better understand the potential impacts of the Proposed Action on T&E species the following 
important aspects of the project are discussed in this section: 


1. Actions to prepare the project area before inundation occurs—tree removal and relocation of 
road and recreation facilities; 


2. Estimated pool levels during average years during the growing season, both seasonally and from 
year to year including range of variability; and  


3. Estimated pool levels during flood years that may raise levels above 5,444 feet msl 


Pool elevations were estimated from USACE’s hydrologic modeling, based on historical flow and 
precipitation data for the Period of Record (POR) of 1942 to 2000 (see the FR/EIS and Appendix 
H for additional details). The modeling assumes that conditions of the past (i.e., POR) can predict 
conditions in the future. The modeling does not take into account climate change, which may result 
in altered hydrologic conditions such as more floods and more or longer periods of drought that 
cannot be accurately predicted at this time. In addition, the inflows during the entire POR tend to be 
greater on average than those expected during future conditions. This results in over estimation of 
impacts and a greater probability of adequate mitigation for all types of inundation-related 
environmental impacts.   


Adverse impacts under the Proposed Action include converting hundreds of acres of terrestrial 
habitats to aquatic or semi-aquatic habitats, and converting a substantial acreage of wetlands to 
deepwater habitats.  These changes would likely benefit reservoir fisheries, but would negatively 
impact terrestrial wildlife species.  These impacts may include direct loss of life (drowning) and 
reduction in the overall acreage of wildlife habitat within the Chatfield Reservoir study area.  Habitat 
loss would include reduction in elements such as available forage, protective cover, breeding sites, 
and nesting sites. 


The Proposed Action includes the removal of most trees between the elevations of 5,432 to 5,439 
feet msl prior to inundation of this area. As described in the Tree Management Plan (Appendix Z in 
this FR/EIS), selected trees would be left in place to provide habitat for fisheries and wildlife.  In 
addition, some of the cut trees could be moved to elevations above 5444 ft msl to provide downed 
woody debris for enhancement of Preble’s mouse habitat. Based on the reservoir modeling results, 
trees above 5439 ft msl are less likely to be killed by inundation than trees at lower elevations.  
Because there is uncertainty of the impacts of trees above 5439 ft msl, an adaptive management 
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approach would be used to monitor the condition of these trees after the pool level is increased, and 
trees would be removed as needed for safety reasons.  


The relocation of roads and recreation facilities in the park would have some impacts on riparian, 
wetland, and upland habitats.  Upland impacts would be primarily associated with borrow areas and 
temporary haul roads and these impacts would be temporary and would be mitigated by restoring 
native vegetation to these areas, as described in the Compensatory Mitigation Plan (CMP) 
(Appendix K of this FR/EIS).  Cut and fill impacts to wetlands from the Recreation Modifications 
would be approximately 6.3 acres (as described in the 404(b)(1) Analysis, Appendix W of this 
FR/EIS).  Riparian and wetland impacts would be mitigated as part of the CMP.   


The average pool level on an annual basis would be subject to seasonal fluctuations of up to 21 feet, 
although annual fluctuations of 6 to 7 feet would be typical. To evaluate potential impacts to T&E 
species, it is useful to look at fluctuations during the growing season and also useful to look at 
fluctuations when hibernators are active or dormant and when migratory animals are present or 
absent. The vegetation growing season corresponds roughly to beginning at week 17 and ending at 
week 41 (i.e., April 25 to October 11) and corresponds to a growing season of approximately 170 
days. During an average year, as modeled using POR data, pool levels would begin to increase prior 
to the onset of the growing season until reaching the peak during weeks 19 or 20, soon after the 
growing season starts. Since this increase in pool elevation would overlap with the hibernation of the 
Preble’s mouse (approximately September 30 to May 1), this would have an impact to the Preble’s 
mouse. 


Then pool levels would recede modestly (2 to 3 feet) for a major portion of the growing season, 
leveling off toward the end of the growing season and for the remainder of the year (Figure 4). 
Within the growing season, the POR data predict that the pool level during an average year would 
approximate 5,440 feet msl with fluctuations equal to ±2 feet (Figure 5). Pool levels during the 
majority of the growing season may also be influenced by reservoir management. During the 
recreation season (Memorial Day to Labor Day) pool level variations are currently restricted and 
restrictions may continue under the Proposed Action. This would aid in maintaining pool levels 
during the majority of the growing season. 


Outside of the growing season, pool levels would continue to decrease during average years to 
elevations approximating 5,436 feet msl in a typical year (Figure 4). The modeling of average pool 
levels reveals that the target pool elevation of 5,444 feet msl may not be attained in a typical year. 
Therefore, a portion of the habitat acres listed in Table 2 would typically not be inundated, or at 
least inundated for only short periods of time. If vegetation, including trees, were not removed 
within a specific zone, for example a zone of approximately 5,440 feet msl (the estimated average 
pool level during a typical growing season) to 5,444 feet msl (target pool elevation), then the 
vegetation within this zone would remain and possibly transform from terrestrial habitats to wetter 
environments instead of being completely eliminated. This could occur naturally through succession 
by decreasing or eliminating woody vegetation (trees and shrubs) and encouraging the growth of 
water-tolerant vegetation including wetland plants.  As trees die and decay, they would provide 
habitat by creating downed woody debris which the Preble’s mouse may use.  These snags and 
surviving trees would also be close to the shoreline of the 5,444 msl target pool elevation, thereby 
lessening potential impacts to boater safety.   
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An understanding of what may happen to pool levels during flood years and drought years is needed 
to further characterize potential impacts on T&E species. Figure 6 presents POR modeling showing 
pool elevations per year over the POR. Chatfield Reservoir’s flood control function would result in 
periodic rises in water levels above the target pool elevation. Compared to current conditions, 
flooding occurs with the same frequency over the POR and of similar duration for each event. 
However, the pool elevations reached during the peak of an event is higher for the Proposed Action, 
and therefore floods a larger area. Adverse impacts on vegetation would be minimal because the 
flooding, especially at the highest elevations, is for a short duration (several days). Modeling of 
maximum levels using the POR water levels illustrate that fluctuations in maximum water elevations 
from year to year can be more than the average fluctuations and on extremely rare occasions can 
change more than 20 feet for extended durations. For example, the largest modeled flood event was 
for 1942 where the maximum pool elevation was greater than 5,465 feet msl, and flooding above 
5,444 feet msl lasted for 40 days. This extreme flood event shows the variability of possible events.  
A flood of this magnitude would alter vegetation regardless of what pool levels are allowed.  By 
reviewing Figure 6, flooding predicted over the POR at the new pool elevation of 5,444 feet msl 
would have occurred during 6 out of 59 years (10 percent). The duration of these flood events 
ranges widely from 30 to 40 days for the largest floods to 5 to 10 days for the more moderate floods. 
Currently, flooding along the South Platte River is dampened by the reservoirs upstream constructed 
in the 1970s. Although not quantified, the influence of the upstream reservoirs further lessens the 
probability of flooding along the South Platte River. Any diversions along Plum Creek likely dampen 
flooding on this drainage as well. 


During drier years, pool levels can fall below the predicted average pool level of 5,440 feet msl and 
much lower than the target pool level of 5,444 feet msl. However, the frequency of these drier years 
occurs only as frequently as flood years (about 10 percent of the time; Figure 6). Therefore, the 
majority of the time (roughly 80 percent on average) the pool levels are at an average level, about 
5,440 feet msl during the growing season (and therefore during the wildlife breeding season and the 
Preble’s mouse active season). Pool levels maintained at this elevation would help to stabilize 
vegetation above 5,444 feet msl and provide consistent habitat within a margin area of 
approximately ± 2 feet at the average pool level of 5,440 feet msl.  


Under the Proposed Action, the Chatfield Reservoir level would fluctuate within the year more 
often and more widely than under current conditions. It is possible that the pool level could 
fluctuate over a distance of 21 feet under the worst conditions, likely an extended drought. The 
multipurpose pool level can recede to an elevation of 5,423 feet msl under the Proposed Action, 
which is the same level as under the current conditions. However, under the Proposed Action, the 
pool level can rise much more than under current conditions. Although the average peak fluctuation 
of 3 feet (Figure 7) during late spring or early summer is expected, over an entire year the pool level 
would have the potential to fluctuate 21 feet. Although the maximum pool elevation under this 
Proposed Action is predicted to be attained only once every 3–4 years, the minimum levels could 
reach 5,423 feet msl (Figure 6). According to POR modeling, reservoir levels have the potential of 
being at this elevation during some part of the year 1 out of every 3 years. Under current conditions, 
storage capacity is managed in an attempt not to exceed 9 feet of fluctuation annually.  


Upstream impacts—The potential for secondary impacts from additional conservation storage 
capacity to flows upstream of the Chatfield Reservoir study area on the South Platte River and Plum 
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Creek is dependent on whether utilization of storage capacity at Chatfield Reservoir would change 
the current management of water in these drainages, both by users of the reallocated storage at 
Chatfield Reservoir and potentially by other entities such as Denver Water. Available inflows to be 
stored in Chatfield by the water providers would be from both junior water rights and “free river” 
diversions, which would be exercised when there is available runoff for the taking ("free water"). 
The reallocation of storage at Chatfield simply enables water to be stored in Chatfield that now 
flows downstream through and beyond the Chatfield Reservoir study area.  If a water provider 
drops out of the project and relinquishes their rights to the storage space, it is assumed that the 
water provider acquiring rights to that space would store and release water in the same manner as 
the original water provider.  Under the current understanding of how water providers would access 
and store water at Chatfield, there are no expected direct or indirect impacts on upstream areas 
outside of the Chatfield Reservoir study area.  


5.2 Potential Impacts to Federally-Listed Threatened, Endangered and 
Candidate Species  


This section discusses the potential impacts to the federally-listed species that were identified in 
Section 4.3 as known to occur or with the potential to occur in the Chatfield Reservoir study area.  
The effects determinations for these species are presented in Section 6.  As indicated in Section 4.3, 
potential impacts to the Platte River T&E species that occur in Nebraska are addressed under the 
PRRIP program (Attachment 1 of this BA).    


5.2.1 Interior Least Tern 
This species has the potential to occur in the Chatfield Reservoir study area during migration as it is 
attracted to gravelly or sandy shorelines. Under the Proposed Action there may be an increase in 
exposed shorelines during dry years and this may be a benefit to migrating interior least terns.  The 
Proposed Action would have no adverse impact to the interior least tern. 


5.2.2 Whooping Crane 
This species has never been recorded at Chatfield Reservoir and has not been reported in Colorado 
since 2002. Their presence in this area would be considered part of an accidental migration pattern. 
Therefore, a change in the target pool elevation to 5,444 feet msl would have no adverse impact to 
the whooping crane. 


5.2.3 Canada Lynx 
The Canada lynx has been reintroduced to Colorado in recent years. However, no habitat for the 
lynx is found in the Chatfield Reservoir study area. Therefore, a change in the target pool elevation 
to 5,444 feet msl would have no adverse impact on the Canada lynx.  


5.2.4 Mexican Spotted Owl 
The Mexican spotted owl is found in mature coniferous forest typically in steep mountainous 
canyons such as those in the Pike-San Isabel National Forest and other forests in the southwest. No 
habitat for the Mexican spotted owl is found within the Chatfield Reservoir study area.  Upstream 
portions of the South Platte River on National Forest land would not be affected by increased pool 
elevations at Chatfield. Therefore, there would be no adverse impact to the Mexican spotted owl. 
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5.2.5 Piping Plover 
This species has the potential to occur in the Chatfield Reservoir study area during migration as it is 
attracted to gravelly or sandy shorelines.  Under the Proposed Action there may be an increase in 
exposed shorelines during dry years and this may be a benefit to migrating piping plovers.  The 
Proposed Action would have no adverse impact to piping plovers. 


5.2.6 Pawnee Montane Skipper 
Pawnee montane skippers inhabit dry, open ponderosa pine woodlands with sparse understory at 
6,000 to 7,500 feet msl. Blue grama grass (Chondrosum gracile) is the larval food plant.  Prairie 
gayfeather (Liatris punctata) is the primary nectar plant.  Both of these plant species occur in the 
Chatfield Reservoir study area.  The skipper occurs only on the Pikes Peak Granite Formation in the 
South Platte River drainage system in Colorado involving portions of Jefferson, Douglas, Teller, and 
Park counties. The total known habitat within the range is estimated to be 37.9 square miles (98.2 
square kilometers). Given the elevation restrictions of its habitat, the skipper does not appear likely 
to occur in the Chatfield Reservoir study area and therefore would not be adversely impacted by the 
Proposed Action.  


As discussed in Section 5.2.10, offsite mitigation for impacts to Preble’s mouse critical habitat in the 
upper South Platte will occur along Sugar Creek in the Pike National Forest (i.e., Sugar Creek 
Mitigation Project).  The slopes bordering the 4.5-mile reach of Sugar Creek where the 
compensatory mitigation is proposed to occur have been mapped as skipper habitat (ERT 1986).  A 
component of the Sugar Creek Mitigation Project includes tree thinning by hand on about five acres 
of slopes that are adjacent to Sugar Creek.  The tree thinning is proposed to decrease shading of the 
riparian area and increase the potential of riparian shrubs to increase their cover and distribution.  
The thinning of Ponderosa pine would temporarily disturb habitat for the skipper.  However, over 
the long term, thinning the Ponderosa pine should increase skipper habitat in the thinned areas 
because the two plant species (blue grama and prairie gayfeather) that the skipper uses tend to 
increase in openings within the Ponderosa pine forest.  Monitoring of thinned Ponderosa pine sites 
indicates that skipper densities are positively correlated with prairie gayfeather flowering stem 
densities and that prairie gayfeather stem densities increase in the thinned Ponderosa pine forest 
sites (Drummond 2008).  Monitoring of hand-thinned stands of Ponderosa pine on the Pike 
National Forest by the USFS indicates that the disturbed understory vegetation in the thinned areas 
recovers in one to two growing seasons depending on moisture.  Over the long term, the selected 
thinning of the Ponderosa pine forest bordering the 4.5-mile reach of Sugar Creek would improve 
habitat for the skipper.  The proposed mitigation activities are consistent with recovery criteria for 
the skipper because the activities would not fragment skipper habitat and over the long term would 
enhance skipper habitat in the Sugar Creek drainage. 


5.2.7 Greenback Cutthroat Trout 
The greenback cutthroat trout is found only in a few streams and lakes within the headwaters of the 
South Platte River and Arkansas River systems.  None of the known populations occur within the 
Chatfield Reservoir study area or nearby (USFWS 1998c).  In addition, all areas identified in the 
1998 recovery plan for establishing stable populations are in headwater areas of the South Platte and 
Arkansas River drainages, far upstream from the Chatfield Reservoir study area (USFWS 1998c).  
Therefore, there would be no adverse impact on the greenback cutthroat trout. 
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5.2.8 Colorado Butterfly Plant 
Rare plant surveys for the Colorado butterfly plant were conducted at Chatfield State Park in 2004 
and 2005. No individuals of Colorado butterfly plant were found after intensive surveys during the 
proper survey window.  This species has not been documented historically in the Chatfield Reservoir 
study area. Therefore, the raising of the pool elevation at Chatfield Reservoir would have no adverse 
impact on the Colorado butterfly plant. 


5.2.9 Ute Ladies’ Tresses Orchid 
Rare plant surveys for the Ute ladies’ tresses orchid were conducted at Chatfield State Park in 1998, 
2004, and 2005. No Ute ladies’-tresses were found after intensive surveys during the correct time of 
year when other nearby ULTO populations were in bloom. No Ute ladies’-tresses orchids have been 
documented from the Chatfield Reservoir study area. Therefore, the raising of the pool elevation at 
Chatfield Reservoir would have no adverse impact on the Ute ladies’ tresses orchid.  


5.2.10 Preble’s Meadow Jumping Mouse 
The proposed increase of the target pool level to 5,444 feet msl would result in potential impacts to 
approximately 454 acres of Preble’s mouse habitat. Table 4 presents the estimated acres of Preble’s 
habitat inundated in the South Platte and Plum Creek drainages. Table 5 presents the estimated acres 
of critical habitat that would be inundated under the proposed increase in pool elevation. Acres are 
broken into high and low quality riparian habitat and upland areas. Portions of the potentially 
affected habitat along the South Platte River and Plum Creek are designated as critical habitat. 


The Upper South Platte River critical habitat unit extends from Chatfield Reservoir to Deckers, 
many miles upstream of Chatfield Reservoir, and contains approximately 3,265 acres on 43.8 miles 
of river and streams [Upper South Platte CHU (SP13) (FR68(120)37276-37332)].  The Upper South 
Platte CHU is divided into four subunits of critical habitat along the river and its tributaries.  
USACE property along the South Platte River above Chatfield Reservoir is designated as the 
“Chatfield subunit” within the Upper South Platte CHU.  The Chatfield subunit contains 
approximately 297.3 acres of critical habitat. The Proposed Action would inundate approximately 
80.0 acres of Preble’s mouse critical habitat within the Chatfield subunit (Table 5); this is 
approximately 27 percent of the area of the subunit.  


The West Plum Creek CHU extends upstream from Chatfield Reservoir to include approximately 
5,518 acres on 90 miles of streams in the Plum Creek Watershed (75 Fed. Reg. 78430). The 
Proposed Action would inundate approximately 75.2 acres of critical habitat along 2.8 stream miles 
of the Plum Creek arm of Chatfield Reservoir in the West Plum Creek CHU (Table 5). 


The increased storage under the Proposed Action would affect the Preble’s mouse in two ways, 
directly as water rises and indirectly through the alteration of existing habitat. Initial and subsequent 
rise in water to the target pool level could, depending on the season and rate of rise, drown 
hibernating adults or young in maternal nests, or displace individuals as water rises. Preble’s mice 
swim well (Schorr 2001) and it seems unlikely that active adults or self-sufficient young would be 
drowned. It should be noted that under the current operating conditions of Chatfield Reservoir 
increases in the pool elevation associated with flooding can have similar direct impacts on Preble’s 
mice. In addition to direct mortality, inundation of Preble's mouse habitat could cause secondary 
mortality from displacement, reduced population, and increased vulnerability based on a smaller 
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population. Current population densities within the Chatfield Reservoir study area are unknown at 
this time, so it is difficult to determine the number of individuals that may be affected by the 
Proposed Action. During trapping in 1998, nine Preble’s mice were captured along Plum Creek and 
four were captured along the South Platte River (it is uncertain whether recaptures were accounted 
for during this trapping effort). 


Table 4.  Acres of Preble’s Mouse Habitat Affected in Each Drainage Under the 
Proposed Action 


 South Platte River Plum Creek Total 
Proposed Action Proposed Action Proposed 


Action 
High Value Riparian Habitat (1) 139.0 102.5 241.5 
Low Value Riparian Habitat (1) 42.5 35.3 77.8 
Upland (1) 95.2 39.3 134.5 
Total Acres Affected 276.7 177.1 453.8 
Acres of Occupied Range within the 
Study Area (2) 


984.7 779.4 1,764.1 


Percentage of Occupied Range within 
the Study Area Potentially Impacted 


28.1% 22.7% 25.7% 


Notes: 
 
(1) See Figure 3 
(2) See Figure 2 


 


Table 5.  Acres of Preble’s Mouse Critical Habitat Affected by the Proposed 
Action 
Habitat Type South Platte 


River 
Plum Creek Total 


High Value Riparian Habitat (1) 79.1 44.6 123.7 


Low Value Riparian Habitat (1) 0.2 17.9 18.1 
Upland (1) 0.7 12.7 13.4 
Total Acres Affected 80.0 75.2 155.2 
Acres in Critical Habitat Unit 
(2) 


3,265 5,518 8,783 


Percent of CHU Acres Affected 2.4% 1.4% 1.8% 
Notes: 
(1) See Figure 3 
(2) Upper South Platte CHU for South Platte River and West Plum Creek CHU for Plum Creek. 
 


Preble’s mouse habitat would be affected by direct inundation and by transformation as the new 
pool levels are established. The inundated acres shown in Tables 4 and 5 assume constant 
inundation at the target pool elevation, and therefore an estimate of maximum impacts. However, 
this is not how inundation is likely to occur. As discussed earlier in this section, it is more likely that 
during a typical year, the water level would be at 5,440 ±2 feet msl. Vegetation below this level 
would likely be completely lost but a ring of vegetation above this elevation may be transformed. 
This may result in a loss of woody vegetation or an increase in understory cover as more water 
becomes available closer to the surface. Additionally, at the new water level, a zone just below the 
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area of habitat transformation may still support vegetation, but due to intermittent inundation, the 
vegetation would be composed of annual plants including good seed producers and weedy species. 
This also, depending on reservoir management, may positively or negatively impact the Preble’s 
mouse. 


Upstream or downstream conditions related to this Proposed Action do not to affect the Preble’s 
mouse. Upstream conditions are thought to remain similar to baseline conditions as discussed 
previously in this section. Downstream conditions may change slightly, but no Preble’s mouse 
populations are known to exist downstream of Chatfield Reservoir to the Adams-Weld county line. 


Offsite mitigation for impacts to Preble’s mouse critical habitat in the upper South Platte is 
proposed to occur along Sugar Creek in the Pike National Forest (i.e., Sugar Creek Mitigation 
Project; see Sections 5.2.6 and 7.0).  The proposed mitigation activities along Sugar Creek would 
provide long-term sustainable gains in the quality and quantity of Preble’s mouse habitat for 4.5 
miles of designated critical habitat for Preble’s mouse.  Implementation of the Sugar Creek 
Mitigation Project would have some localized short-term adverse effects to Preble’s mouse and its 
habitat associated with construction of structures that would minimize sediment input to Sugar 
Creek and increase shrub riparian habitat.  Table 6 lists the mitigation activities that are proposed to 
occur along Sugar Creek and potential impacts to Preble’s mouse habitat. 


Table 6.  Impacts of Mitigation Activities to Preble’s Mouse Habitat Along Sugar Creek. 


Mitigation Activity 


Estimated Adverse Impact to  
Preble’s Mouse Habitat  


(in acres) 
Temporary Permanent 


Replace/install 55 culverts, culvert extensions, and stilling 
basins 


7.35 0.38 


Install five small mammal passage culverts 1.39 0.00 
Construct six drop structures 3.03 0.21 
Tree thinning over 2,800 linear feet (to increase riparian 
shrubs) 


5.00 0.00 


Grade and plant disturbed areas to increase riparian 
vegetation 


3.50 0.00 


 Total 20.27 0.59 


 
The majority of the estimated adverse impacts to Preble’s mouse habitat associated with the Sugar 
Creek mitigation activities would be temporary, but all of the activities would result in improvements 
to the quantity and/or quality of Preble’s designated critical habitat along Sugar Creek.  Although 
short-term adverse effects to Preble’s critical habitat would occur, overall there would be a net long-
term benefit to the critical habitat.  The rationale for this conclusion is as follows:    


 Willow cuttings would be taken from live willows for the purpose of willow staking at 
riparian revegetation sites within the project area.  Cutting activities would occur only during 
the Preble’s mouse hibernation period for the Preble’s mouse and would occur only by hand.  
No more than 50 percent of each donor live willow would be harvested and no more than 
50 percent of willow plants at the harvest site would be used as donors.  Harvest sites would 
be no larger than 0.5 acres.   
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 Revegetation work using conventional equipment to reshape sediment deposits or install 
drop structures to stabilize stream channels would adversely impact less than 1 acre of 
riparian vegetation over the life of the project, with less than 0.5 acres impacted at any given 
time.   


In conclusion, a change in the target pool elevation to 5,444 feet msl would adversely impact the 
Preble’s mouse habitat within the Chatfield Reservoir study area and adversely modify designated 
critical habitat along the South Platte River and Plum Creek. 


5.2.11 Gunnison’s Prairie Dog 
The Gunnison’s prairie dog is not expected to occur in the Chatfield Reservoir study area and thus 
would not be affected by the Proposed Action. 


5.3 Cumulative Effects 
Under the ESA, cumulative effects include the effects of State, tribal, local or private actions that are 
reasonably certain to occur in the action area in the future.  Future Federal actions that are unrelated 
to the proposed action are not considered in this section because they require separate consultation 
under the ESA.  If other water-related projects have actions that are permitted under Section 404 of 
the Clean Water Act these actions would be subject to compliance with Section 7 of the ESA.  
Adverse impacts on these species would be mitigated for and there would be no net adverse 
cumulative effects to federally-listed species. Projects involving water depletions would be required 
to mitigate those depletions, so there would be no net adverse cumulative effects on T&E species in 
the central and lower Platte River Valley.  Refer to Section 4.19 of the FR/EIS for an evaluation of 
cumulative impacts from other Federal projects in the area, as well as past or present non-Federal 
actions.   


This section focuses on Preble’s mouse because it is the only federally-listed species that is 
potentially affected by the Proposed Action, based on the preceding analysis in Section 5.  Six 
State, local, and private projects were identified during development of the FR/EIS (Section 4.19) as 
potential contributors to cumulative effects.  These are summarized in Table 7 and discussed below. 


Table 7.  Past, Present, and Foreseeable Future Projects Considered As Part of the 
Cumulative Impacts Analysis 


Project County Timeframe Reference 
CDOT Projects: 2030 Metro Vision Adams, Arapahoe, 


Boulder, Broomfield, 
Denver, Douglas, 
Jefferson 


Present/ 
Reasonably 
foreseeable future 


CDOT -  
http://www.drcog.org/ 
index.cfm?page=Regional 
Transportation Plan 


CDOT Projects: C470 Corridor Plan Jefferson Present/ 
Reasonably 
foreseeable future 


CDOT -  
http://co.jefferson.co.us/ 
planning/planning_T59_R12.htm 


CDOT Projects: South Jefferson 
County Community Plan 


Jefferson Present/ 
Reasonably 
foreseeable future 


CDOT -  
http://co.jefferson.co.us/planning/ 
planning_T59_R24.htm 


Gravel Pits Multiple Present/ 
Reasonably 
foreseeable future 


Multiple Water Providers 


Residential Development Projects Douglas, Jefferson Present/ 
Reasonably 
foreseeable future 


Multiple Developers -  
http://www.douglas.co.us/ 
community/planning/Zoning.html  
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