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COMPARATIVE REVIEW OF  
RESERVOIR FLUCTUATION ZONE 

CHATFIELD REALLOCATION PROJECT 
 

NOVEMBER 29, 2012 
 

Background 
The proposed reallocation of storage at Chatfield Reservoir is predicted to result in a greater 

magnitude and frequency of reservoir level fluctuations compared to historical reservoir 

operations.  Historically, water levels at Chatfield Reservoir fluctuated a maximum of about 9 

feet.  Alternative 3 for the proposed reallocation is estimated to have a maximum fluctuation of 

up to 21 feet (Draft FR/EIS, Table 4-7).  However, the maximum conservation pool elevation 

with reallocation of 5,444 feet mean sea level (msl) would be infrequently reached.  For about 82 

percent of the days for the period of record, stored water would not reach 5,444 msl (Draft 

FR/EIS, Table 4-7).  Based on the range of values between the first and third quartile of data for 

all years in the period of record combined, the fluctuation with reallocation (Alternative 3) would 

increase up to 7.1 feet (Draft FR/EIS, Figure 4-16).  Within the growing season, the reallocated 

pool level during an average year would approximate 5,440 feet msl with fluctuations of about 

plus or minus 2 feet (Draft FR/EIS, Figure 4-15). 

Purpose 
This report examines the fluctuation zones of reservoirs in the region to help determine the 

range of potential conditions that could occur within the expanded fluctuation zone at Chatfield 

Reservoir.  Some of the comments on the Draft FR/EIS expressed concern regarding the 

appearance and characteristics of the fluctuation zone associated with reallocation.  These 

comments characterized the future expanded fluctuation zone as a bathtub ring, mudflat, and area 

dominated by weeds.  This report provides additional information on the range of possible 

conditions for the new fluctuation zone and the likely characteristics of the fluctuation zone of 

Chatfield Reservoir associated with reallocation.   

Approach 
The fluctuation zones of the following reservoirs were assessed for this study: 
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• Barr Lake 

• Bear Creek Lake 

• Cherry Creek Reservoir 

• Jackson Reservoir 

• John Martin Reservoir 

• Pueblo Reservoir 

Chatfield Reservoir was also visited to confirm past observations.  These reservoirs were 

selected because they have a variety of characteristics in common with Chatfield Reservoir and 

exhibit diversity in the range of reservoir fluctuations (Table 1).  Each reservoir is somewhat 

unique with characteristics formed by the landscape in which it occurs and how the reservoir is 

operated.  However, all of these reservoirs have some characteristics in common with Chatfield 

Reservoir.  All of the reservoirs reviewed occur within the plains of eastern Colorado and have 

managed recreation associated with the reservoir and its fluctuation zone.  Each reservoir was 

visited in October 2012.  The site review focused on examining the fluctuation zone for type of 

substrate (sand, mud, gravel, cobble, or rock); vegetation establishment; weeds; and general 

appearance.  The year 2012 presented a great opportunity to assess the fluctuation zones of these 

reservoirs.  The unusually high snowpack and runoff of 2011 filled most reservoirs and the 

unusually dry conditions of 2012 substantially lowered the reservoirs.  These back-to-back 

extremes facilitated a review of the characteristics of exposed fluctuation zone. 

Table 1.  Comparison of reservoirs reviewed. 

Reservoir 

Surface 
Water 
(acres) 

Park 
Management Recreation 

Annual 
Visitation1 

Use of 
Water 
Stored 

Degree of 
Reservoir 

Fluctuation 

On-
Channel/ 

Off-
Channel 

Barr Lake 1,950 CDPW Boating, 
fishing, 
wildlife 
observation, 
waterfowl 
hunting, 
hiking trails, 
picnicking, 
environmental 
education, 
and 
equestrian 
trails 

104,912 Irrigation Large Off-
channel 
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Reservoir 

Surface 
Water 
(acres) 

Park 
Management Recreation 

Annual 
Visitation1 

Use of 
Water 
Stored 

Degree of 
Reservoir 

Fluctuation 

On-
Channel/ 

Off-
Channel 

Bear 
Creek 

110 City of 
Lakewood 

Bike, hike, 
and 
equestrian 
trails; fishing; 
boating; 
picnicking; 
and wildlife 
observation 

450,000 Flood Minor On-
channel 

Chatfield 1,423 CDPW Bike, hike, 
and 
equestrian 
trails; fishing; 
boating; 
picnicking; 
camping; 
marina; hot 
air balloon 
port; 
environmental 
education; 
swim beach; 
and model 
airplane field 

1,505,499 Flood; 
water 
supply 

Moderate On-
channel 

Cherry 
Creek 

880 CDPW Bike, hike, 
and 
equestrian 
trails; fishing; 
boating; 
picnicking; 
camping; 
marina; swim 
beach; and 
wildlife 
observation 

1,437,452 Flood Moderate On-
channel 

Jackson  2,511 CDPW Boating, 
fishing, 
wildlife 
observation, 
hunting, 
camping, 
picnicking, 
and swim 
beach 

162,345 Irrigation Large Off-
channel 

John 
Martin 

11,444 CDPW Boating, 
fishing, 
wildlife 
observation, 
picnicking, 
camping, 
hiking, 
hunting, and 
swim beach2 

147,533 Flood;  Large On-
channel 
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Reservoir 

Surface 
Water 
(acres) 

Park 
Management Recreation 

Annual 
Visitation1 

Use of 
Water 
Stored 

Degree of 
Reservoir 

Fluctuation 

On-
Channel/ 

Off-
Channel 

Pueblo 5,399 CDPW Boating; 
fishing; 
wildlife 
observation; 
bike, hike, 
and 
equestrian 
trails; 
picnicking; 
swim beach2, 
and marinas. 

1,804,805 Flood; 
water 
supply 

Large On-
channel 

1All visitation is for FY 2009-2010 except for Chatfield, which is 2006-2007, Cherry Creek, which is for 2007-2008, and Bear 
Creek which is for 2011. 
2Swim beach at this park is located below the dam. 
 

The review of the reservoir fluctuation zone focused on areas at each reservoir that are 

managed for recreation and were readily accessible.  Vegetation considered weeds are those 

species listed on the State of Colorado’s noxious weeds list 

(www.colorado.gov/cs/Satellite/ag_Conservation/CBON/1251618780047; accessed October 27, 

2012).  Although not listed on the state’s noxious weed list, cocklebur (Xanthium strumarium) 

was also considered a weed because it is not native, frequently invades drawdown areas, and its 

bristly fruits can be a nuisance to recreationists.  Photos of key characteristics were taken at each 

reservoir and are presented in this report. 

Report Organization 
This report first presents observations on each of the six reservoirs assessed in separate 

sections.  The soils (substrate of the fluctuation zone), weeds, and vegetation within the 

fluctuation zone are discussed for each reservoir reviewed.  The final section of this report 

presents comparisons of the characteristics of the fluctuation zones of the reservoirs reviewed 

with Chatfield Reservoir and based on these comparisons discusses what is likely to occur in the 

fluctuation zone of the reallocated flood control pool of Chatfield Reservoir.  Photos showing 

characteristics of the fluctuation zone are presented in Appendix A. 

Barr Lake 
Barr Lake occurs at the northeastern edge of the Denver metropolitan area (Figure 1).  Barr 

Lake is an off-channel reservoir that is filled by the O’Brian Canal that diverts water from the 

http://www.colorado.gov/cs/Satellite/ag_Conservation/CBON/1251618780047
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South Platte River.  Water is stored in the lake for irrigation.  Reservoir levels fluctuate 

substantially each year in response to irrigation deliveries and filling.  The reservoir and lands 

surrounding the reservoir are managed as Barr Lake State Park. 

Soils 
At the time of observation, the elevation of the water in Barr Lake was very low and portions 

of what is typically lake bottom were exposed (Photo 1).  The soils of the fluctuation zone are 

comprised of sand.  The only muddy areas observed were exposed lake bottom next to the open 

water. 

Weeds 
Scattered patches of weeds were observed within the fluctuation zone.  Small patches of 

cocklebur and scattered individuals of puncturevine (Tribulus terrestris) were observed within 

the fluctuation zone.  Spiney cocklebur (Xanthium spinosum), but not the common cocklebur 

observed at Barr Lake is on the state “watch list” and puncturevine is on the State “C List” 

(widespread; stopping the continued spread not practicable). 

Other Vegetation 
Much of the upper portions of the fluctuation zone is vegetated with herbaceous species 

commonly associated with moist soils and drawdown areas.  Smartweed (Polygonum spp.) and 

suckleya (Suckleya suckleyana) comprised most of the vegetation (Photos 2 and 3).  The 

vegetation was generally low in stature.  The suckleya had a prostrate growth form and the 

knotweed formed dense patches 1 to 2 feet tall.  Cottonwoods along the shoreline showed 

obvious high water marks, indicating that the trees had been inundated for some period of time 

about 2 to 3 feet deep (Photo 4). 

Other Observations 
The upper portion of Barr Lake is managed as a wildlife refuge with numerous bird watching 

overlooks (Photo 5).  The vegetation within the fluctuation zone appears to attract waterfowl 

(when inundated) and shore birds when exposed. 
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Bear Creek Lake 
Bear Creek Lake is in the southwest Denver metropolitan area and is formed by a dam at the 

confluence of Turkey Creek and Bear Creek (Figure 1).  The reservoir was constructed by the 

U.S. Army Corps of Engineers (Corps) for flood control.  Reservoir levels fluctuate within a 

relatively narrow range compared to the other reservoirs reviewed.  The lake and its surrounding 

lands are managed by the City of Lakewood as a park. 

Soils 
At the time of the on-site review, the exposed fluctuation zone was about 10 feet wide in 

most locations (Photo 6).  The fluctuation zone substrate is comprised of sand.  No mudflats 

were observed.  There are some fines where Bear Creek and Turkey Creek flow into the 

reservoir (Photo 8). 

Weeds 
Very little vegetation was observed within the exposed fluctuation zone.  No noxious weeds 

were observed in the fluctuation zone. 

Other Vegetation 
Minimal vegetation was observed within the fluctuation zone.  Scattered individuals of 

knotweed and goosefoot were observed (Photo 7). 

Cherry Creek Reservoir 
Cherry Creek Reservoir occurs in the southeast Denver metropolitan area and is formed by a 

dam on Cherry Creek (Figure 1).  The reservoir was constructed by the Corps.  Relative to the 

reservoirs reviewed, Cherry Creek Reservoir has a moderate degree of fluctuating water levels 

(Photo 9).  The reservoir and lands surrounding the reservoir are managed as Cherry Creek State 

Park. 

Soils 
The fluctuation zone substrate is comprised of sand, the only observed mudflat occurred on 

the delta formed where Cottonwood Creek flows into the reservoir (Photo 11).  Cottonwood 
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Creek drains the plains region of Arapahoe and Douglas counties and transports clay and silt 

sized materials to Cherry Creek Reservoir to form the mudflat delta. 

Weeds 
Very little vegetation was observed within the fluctuation zone.  The only noxious weed 

observed at the higher limits of the fluctuation zone was leafy spurge (Euphorbia esula).  

Russian olive (Elaeagnus angustifolia) occurs near the ordinary high water mark (OHWM) and 

appears to be controlled within the state park.  Leafy spurge and Russian olive are noxious weeds 

on the State “B List” (control to stop the continued spread of these species). 

Other Vegetation 
At and above the OHWM there are numerous seedlings and saplings of plains cottonwood 

(Populus deltoides subsp. monilifera)  and coyote willow (Salix exigua).  Wetland vegetation has 

become established at the mudflat/delta area at Cottonwood Creek and extensive wetlands occur 

at the upper end of the reservoir where Cherry Creek has formed a delta.  This area has been 

designated as a wetland preserve. 

Other Observations 
The exposed reservoir shoreline along much of the reservoir was about 40 to 50 feet wide 

and estimated to be about 4 to 5 feet below the OHWM.  The distance between the 

bathrooms/change facilities and the edge of the water at the swim beach was about 380 feet at 

the time of the site review (Photo 10). 

Jackson Reservoir 
Jackson Reservoir is in northeast Colorado about 8 miles north of the town of Wiggins and is 

used to store water for irrigation (Figure 1).  The reservoir is off-channel north of the South 

Platte River and is filled by the Jackson Lake Inlet Canal, which diverts water from the nearby 

South Platte River.  Jackson Reservoir is subject to widely varying water levels that produce a 

large fluctuation zone (Photo 12).  The reservoir and lands on the west and south sides of the 

reservoir are managed as Jackson Lake State Park. 
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Soils 
The fluctuation zone substrate is comprised of sand.  At the time of the site review, reservoir 

water levels had declined substantially, exposing a portion of the reservoir bottom where 

organics and fines have accumulated.  The exposed bottom formed a narrow muddy border 

around the water’s edge (Photo 13).  The soils in this area were soft and muddy, but would 

support travel.  Except for this narrow exposed area of reservoir bottom, the fluctuation zone was 

a sandy beach and not a mudflat (Photo 12). 

Weeds 
Vegetation, including noxious weeds, has established in portions of the fluctuation zone.  Salt 

cedar (Tamarisk ramosissima) seedlings occurred in concentric rings within portions of the 

fluctuation zone (Photo 17).  Salt cedar is a State “B List” species, which has been designated for 

control to stop its continued spread.  Although hundreds of salt cedar seedlings were observed, 

no mature salt cedars were observed.  Salt cedar is likely controlled by CDPW, as CDPW has 

noted that control of noxious weeds is one of the challenges faced by park management (CSP 

2010b).  Cocklebur also occurred in scattered patches within the fluctuation zone (Photo 18). 

Other Vegetation 
Portions of the fluctuation zone were vegetated (Photo 16).  All of the vegetation appeared to 

have become established during the 2012 growing season.  Commonly occurring vegetation 

includes knotweed, goosefoot, three-square (Schoenoplectus pungens), and barnyard grass 

(Echinochloa crus-galli).  Additionally, numerous cottonwood seedlings form concentric rings in 

portions of the fluctuation zone, similar to what is described above for salt cedar. 

Other Observations 
The exposed reservoir shoreline was extensive at the time of the site review.  The reservoir is 

valued for its abundant wildlife and bird watching opportunities (CSP 2010b).  At the time of the 

site review, numerous shore birds and hundreds of snow geese were using the reservoir (Photo 

14).  Jackson Lake State Park is ranked one of the “Top 15 Park Beaches” by a national camping 

service (CSP 2010b).  At the time of the site review, the walk from the change rooms and 

bathrooms was about 615 feet to the swim beach and about 280 feet from the swim beach to the 

nearest porta-potty (Photo 15). 
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John Martin Reservoir 
John Martin Reservoir is about 5 miles east of Las Animas, Colorado (Figure 1).  The 

reservoir was constructed by the Corps on the Arkansas River for flood control.  The reservoir is 

subject to widely fluctuating water levels (Photo 19).  Portions of the reservoir and lands 

adjacent to the northeast shore and below the dam are managed as John Martin Reservoir State 

Park. 

Soils 
Dakota sandstone outcrops and cliffs border the reservoir (Photo 20).  The fluctuation zone 

substrate is comprised of sand, broken sandstone, and cobble associated with the Arkansas River 

alluvium.  Similar to Pueblo Reservoir, the upper ends of inlets at John Martin Reservoir have a 

finer substrate.  Only one muddy area was observed within the state park and it occurred at the 

margin of the shoreline adjacent to the water’s edge (Photo 22).  This area supported a wetland 

with saturated soils. 

Weeds 
Similar to Pueblo Reservoir, the inlets of John Martin Reservoir support vegetation within 

the fluctuation zone, including weeds.  Cocklebur and salt cedar were commonly observed 

within the fluctuation zone within inlets (Photo 21).  Of the reservoirs reviewed for this study, 

John Martin Reservoir was the only reservoir where mature salt cedar was commonly observed 

(Photo 23). 

Other Vegetation 
The John Martin Reservoir fluctuation zone was generally void of vegetation except for the 

inlet areas described above.  In addition to cocklebur and salt cedar commonly occurring in these 

areas, vegetation also includes barnyard grass, witchgrass (Panicum capillare), three-square, and 

nut sedge (Cyperus spp.).  Similar to Pueblo Reservoir, plains cottonwoods are established on the 

tops of the cliffs that border the reservoir more than 20 feet above the reservoir water levels at 

the time of the site review (Photo 24). 
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Other Observations 
John Martin Reservoir is one of the premier birding locations in the interior Untied States, 

with about 375 resident and migratory bird species.  The reservoir has been designated by the 

Audubon Society as an “Important Bird Area” (CSP 2010c). 

Pueblo Reservoir 
Pueblo Reservoir is about 10 miles west of Pueblo, Colorado and is formed by a dam on the 

Arkansas River (Figure 1).  The reservoir was constructed by the U.S. Bureau of Reclamation.  

The reservoir is subject to widely fluctuating water levels (Photo 25).  The reservoir and portions 

of lands north, south, and below the reservoir are managed as Lake Pueblo State Park.  The 

reservoir is used to store water for municipal and industrial uses, irrigation, flood control, and 

recreation. 

Soils 
Outcrops and cliffs of shale and limestone border the fluctuation zone of Pueblo Reservoir.  

The shale, limestone, and Arkansas River alluvium combine to produce a substrate in the 

fluctuation zone that varies from large broken blocks of rock, to shards of shale and limestone, to 

finer substrates.  Most of the substrate is sand size or larger.  However, there are areas of finer 

substrate, particularly in reservoir inlets formed by drainages and washes that border the 

reservoir.  These inlet areas typically have a flatter grade than the surrounding fluctuation zone 

or in some instances may have a gradient away from the reservoir (i.e., form depressions within 

the fluctuation zone).  These flatter areas and depressions accumulate fines and typically have 

soils that are moister than the rest of the fluctuation zone, and are likely muddy at times. 

Weeds 
Weeds were observed in the scattered inlet portions of the fluctuation zone (Photos 28, 29, 

and 30).  Some salt cedar seedlings were observed within these areas, as well as more mature 

individual salt cedars scattered around the reservoir above the OHWM.  Cocklebur commonly 

occurred in the inlet portions of the fluctuation zone. 
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Other Vegetation 
Most of the Pueblo Reservoir shoreline is unvegetated.  As discussed above, the inlet portion 

of the fluctuation zone supports vegetation.  In addition to the weeds discussed above, vegetation 

in these areas also include annual sunflower (Helianthus annus), coyote willow, curly cup 

gumweed (Grindelia squarrosa), plains cottonwood, and witchgrass (Photo 27).  Water levels in 

Pueblo Reservoir fluctuates greatly.  At the time of the site review, water levels were an 

estimated 20 to 25 feet below the reservoir’s high-water elevation.  Cottonwoods and willows 

appear to become established within the fluctuation zone during periods of prolonged 

drawdowns and are subsequently inundated and killed during higher water levels (Photo 26).  

The cycle appears to repeat periodically. 

Also of note is the common occurrence of plains cottonwoods and coyote willows on top of 

the cliffs that border the reservoir (Photo 31).  It is clear from erosion, soils, and drift deposits 

that the tops of these cliffs are inundated, at least briefly, during periods of high-water levels; 

however, these areas were 20 to 25 feet higher than reservoir water levels at the time of the site 

review. 

Other Observations 
Despite the large fluctuation in reservoir water levels, Lake Pueblo State Park has about 1.8 

million annual visitors.  Of all of the state parks reviewed for this study in October, Lake Pueblo 

State Park had the most visitors observed at the time of the site review. 

Study Findings 
The review of the fluctuation zones of the reservoirs studied indicates the following that 

could be used to assess the potential conditions associated with an expanded fluctuation zone of 

a reallocated Chatfield Reservoir.  Each of the following are discussed in greater detail below: 

• Mudflats were rarely observed at any of the reservoirs reviewed and are unlikely to 
commonly be a component of the fluctuation zone at Chatfield Reservoir. 

• Noxious weeds were not commonly observed within the fluctuation zone of the 
reservoirs reviewed and are unlikely to become a significant problem for the 
fluctuation zone at Chatfield Reservoir. 

• The establishment of vegetation within the fluctuation zone can vary widely in terms 
of vegetation cover and species composition. 
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• The reservoirs reviewed provide significant wildlife habitat even with, and sometimes 
because of, their broad fluctuation zones. 

• Reservoirs with substantial elevational swings in the fluctuation zone continue to 
support substantial recreation visitation. 

Mudflats 
Mudflats were rarely observed at the reservoirs reviewed.  When observed, mudflats were 

limited to the deltas of drainages that imported fines to the reservoir, the exposed bottom of the 

reservoir, or at the heads of inlets.  Despite a wide range of geology and soils at the reservoirs, 

the substrate of the fluctuation zone was dominated by sand-sized or larger particles.  The 

consistency of the substrate lacking fines that would produce a muddy substrate is likely a 

function of water storage and wave action suspending finer material and depositing the fines in 

the reservoir bottom. 

The substrate of the fluctuation zone at Chatfield Reservoir was comprised of coarser 

material than most of the reservoirs reviewed.  Over the long term, expanding the fluctuation 

zone at Chatfield Reservoir is unlikely to change the current composition of the substrate of the 

shores of Chatfield Reservoir, which are comprised primarily of coarse sands and pea-sized 

gravel.  It may take a few years of inundation and wave action associated with reallocation to 

suspend fines within the expanded fluctuation zone and deposit them in the reservoir bottom. 

The South Platte River and Plum Creek form the two arms of Chatfield Reservoir.  Both 

drainages bring sediment into the reservoir, but Plum Creek has formed a larger delta and 

appears to import more fines into the reservoir than the South Platte River.  If mudflats were to 

form when reservoir levels were low, they would most likely be limited to the Plum Creek delta 

area.  The substrate of the beaches and shoreline of the South Platte River arms are likely to 

continue to be comprised of sands and pea-sized gravel. 

Weeds 
Noxious weeds were uncommonly observed within the fluctuation zones of the reservoirs 

reviewed.  Exceptions include areas of concentrated salt cedar seedlings observed at Jackson 

Reservoir and mature salt cedar at the higher elevations of the fluctuation zone of Pueblo and 

John Martin reservoirs.  Other noxious weed species (puncturevine, Russian olive, and leafy 
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spurge) were observed infrequently.  Although not on the state’s list of noxious weeds, cocklebur 

was observed in the fluctuation zone of Jackson, Pueblo, and John Martin reservoirs and was 

common in the inlets of John Martin and Pueblo reservoirs.  Drawdown areas can provide 

suitable habitat for cocklebur and the cocklebur fruit can be a nuisance to reservoir visitors. 

Based on the review of regional reservoirs and existing conditions at Chatfield Reservoir, 

noxious weeds are not likely to become a problem with an expanded fluctuation zone at 

Chatfield Reservoir.  With the exception of Barr Lake, the majority of the fluctuation zones 

reviewed were unvegetated.  Vegetation at these reservoirs tended to become established in 

pockets where conditions were favorable such as inlets and coves with shorelines of fairly flat 

gradients (Photos 21, 29, and 30).  At some reservoirs (John Martin, Pueblo, and Jackson), these 

favorable areas had salt cedar seedlings and mature cocklebur.  However, only John Martin and 

Pueblo reservoirs had mature salt cedar within the fluctuation zone and salt cedar was only 

common at John Martin Reservoir.  The lack of mature salt cedar at the other reservoirs could be 

a function of water levels that routinely inundate and kill the seedlings or control by CDPW, or a 

combination of these.  Regarding the potential for an increase of weeds within the Chatfield 

Reservoir reallocation fluctuation zone, the important facts are: 

• Mature salt cedars were an issue only at John Martin and Pueblo reservoirs.  These 
reservoirs are located in the lower Arkansas River where salt cedar is prevalent. 

• Salt cedar has been observed at Chatfield State Park, but to date does not commonly 
occur in the park. 

• Salt cedar does not appear to be an issue at the Denver metro reservoirs (Chatfield 
Reservoir, Barr Lake, Bear Creek Lake, and Cherry Creek Reservoir). 

Based on this information, salt cedar is unlikely to be an issue at Chatfield Reservoir.  

However, because it is a noxious weed that can readily establish in the drawdown habitat created 

by an expanded fluctuation zone, it will be important to monitor for its presence and eradicate 

any establishment.  This should be addressed in the monitoring and adaptive management plans 

for the Chatfield Reservoir reallocation. 

Similar to salt cedar, cocklebur is currently not a problem at the Denver metro reservoirs (but 

was common at Pueblo and John Martin reservoirs).  Some cockleburs were observed at Barr 

Lake, but their numbers and distribution were limited.  Drawdown areas can provide suitable 
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habitat for cocklebur establishment, and once established, can be challenging to control.  Based 

on observations at Cherry Creek Reservoir and Bear Creek Lake, it is unlikely that cocklebur 

will become a weed issue at Chatfield Reservoir.  However, similar to salt cedar, it will be 

important to monitor for its presence and eradicate any establishment.  It will be particularly 

important to control cocklebur at the swim beach and prevent cocklebur plants from producing 

fruits that would be a nuisance to swim beach users.  Periodic tilling or disking of the swim 

beach could prevent cocklebur plants from producing fruits should cocklebur plants colonize the 

swim beach.  This should be addressed in the monitoring and adaptive management plans for the 

Chatfield Reservoir reallocation. 

Weeds within the fluctuation zone can negatively affect the aesthetics and recreation users’ 

experience.  However, it is clear from the annual visitation data in Table 1 that weeds do not 

substantially impair visitation.  Pueblo Reservoir, with its widely fluctuating water levels and 

weedy inlets, has an annual visitation of more than 1.8 million visitors. 

With the exception of cocklebur and salt cedar at Pueblo and John Martin reservoirs, weeds 

were not an issue at the reservoirs reviewed.  This may be due to weed control by CDPW and the 

City of Lakewood.  If this is the case, it demonstrates CDPW’s history and ability to properly 

manage weeds within the fluctuation zone of the reservoirs, and the likely ability to do so for an 

expanded fluctuation zone at Chatfield Reservoir. 

Other Vegetation 
The establishment of vegetation within the fluctuation zone varied considerably among the 

reservoirs reviewed.  Barr Lake had the broadest distribution of vegetation within the fluctuation 

zone (Photos 2 and 3).  The other reservoirs typically had pockets of vegetation within the 

fluctuation zone, often associated with inlets and deltas.  Several observations of the reservoirs 

reviewed could apply to an expanded fluctuation zone at Chatfield Reservoir: 

• Prolonged drawdowns can lead to the establishment of vegetation within the 
fluctuation zone.  The extensive smartweed at Barr Lake and plains cottonwood and 
coyote willow saplings at Pueblo Reservoir provide examples. 

• The most commonly observed situation was a lack of living vegetation within the 
majority of fluctuation zones. 
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• Living vegetation, such as smartweed at Barr Lake, appears to be an attractant to 
wildlife.  The fruits of smartweed are used by waterfowl, shorebirds, and songbirds as 
a food source (Martin et al. 1951). 

It is challenging to estimate if vegetation will become established within the expanded 

fluctuation zone of Chatfield Reservoir due to the variation observed at the reservoirs reviewed.  

Prolonged drawdowns may lead to the establishment of cottonwoods and willows at the water’s 

edge for a few years that will then be inundated and killed as seen at Pueblo Reservoir.  

Consistent drawdowns during the growing season that provide moist soils could produce well-

developed vegetation within the fluctuation zone as seen at Barr Lake.  The most common 

situation observed at the reservoirs reviewed was the majority of the fluctuation zone void of 

vegetation with pockets of vegetation at inlets and deltas.  It is likely this will also be the 

situation at Chatfield Reservoir. 

Observations of plains cottonwoods 20 or more feet above the current water levels at Pueblo 

and John Martin reservoirs indicate these trees can become established and survive at the higher 

elevations of the reservoir fluctuation zones, even with extended drawdowns (Photos 24 and 31).  

Similar situations at Chatfield Reservoir could lead to the recruitment of cottonwoods at the 

higher elevations of the expanded fluctuation zone.  Establishment of new cottonwoods will need 

to be monitored and addressed as part of future impacts analysis and mitigation. 

Wildlife Habitat 
All of the reservoirs reviewed provide important wildlife habitat.  Barr Lake has a nature 

center and the upper portion of the lake is designated as a wildlife refuge.  The upper portion of 

Cherry Creek Reservoir is designated as a wetlands preserve.  John Martin Reservoir is 

recognized as one of the premier birding locations in the interior U.S., including the designation 

from the Audubon Society as an important bird area (CSP 2010c).  Some of these reservoirs have 

greater fluctuation than those predicted for Chatfield Reservoir, but provide great habitat for 

wildlife and bird watching opportunities.  Based on the history of these reservoirs, it is likely that 

Chatfield Reservoir will continue to provide important wildlife habitat with an expanded 

fluctuation zone. 
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Recreation 
Although recreation was not a focus of this study, it is impossible not to observe some 

recreational opportunities and constraints at the reservoirs reviewed.  There has been much 

discussion regarding the swim beach at Chatfield Reservoir and how the distance between the 

change rooms/bathrooms and the water’s edge will adversely affect the visitor’s experience.  

During the review, the distance from the bathrooms/change rooms to the water’s edge at 

Chatfield Reservoir was about 160 feet.  Two of the reservoirs reviewed (Cherry Creek and 

Jackson) had swim beaches managed by CDPW.  At Cherry Creek Reservoir, the distance from 

the bathroom/change facilities to the water’s edge was about 380 feet.  At Jackson Reservoir, the 

distance from the bathroom/change facilities to the start of the swim beach was about 615 feet 

and the closest porta-potty was about 280 feet.  Jackson Lake State Park advertises that it is 

ranked as one of the top 15 park beaches by a national camping service (CSP 2010b) and Cherry 

Creek State Park has an annual visitation of about 1.4 million (FY 2007-2008), many of whom 

use the swim beach.  It appears visitors are willing to walk greater distances if the swim beach is 

of high quality. 

The design for the new swim beach at Chatfield Reservoir calls for the beach to have the 

shortest distance feasible between the water’s edge and bathroom/change facilities.  However, it 

appears that a greater distance between facilities and the water does not necessarily correlate 

with reduced visitor use. 

The swim beach is but one example of how CDPW successfully manages the vagaries of 

reservoir fluctuations at their state parks.  Reservoirs in Colorado’s arid environment draw 

recreationists.  By their very nature, reservoir levels fluctuate and the fluctuating reservoir levels 

create challenges as well as opportunities.  Reservoir fluctuations create issues with use of boat 

ramps, docks, and marinas; fisheries; and weeds.  The fluctuating reservoir levels can also create 

habitat for shorebirds and waterfowl and provide bird watching opportunities.  Despite the 

management challenges, CDPW continues to successfully manage state parks associated with 

reservoirs in a way that is attractive to the public.  Two of the reservoirs reviewed have more 

than 1 million visitors annually (FY 2007-2008).  Management challenges associated with an 

expanded fluctuation zone at Chatfield Reservoir will arise, but it is unlikely that they will be 

issues that CDPW are not currently successfully addressing at other state parks associated with 
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reservoirs.  The monitoring, mitigation, and adaptive management plans for the Chatfield 

Reservoir reallocation will need to adequately support CDPW in its future management of 

Chatfield Reservoir. 

References 
Colorado State Parks (CSP).  2008.  Fact Sheet for Cherry Creek State Park FY07-08.  Available 

at: 
http://parks.state.co.us/Parks/CherryCreek/Publications/Documents/397fa7ea902847f1b6bbb3
ea64bf5d34CherryCreekFactSheetFY0708.pdf.   

Colorado State Parks (CSP).  2010a.  Fact Sheet for Barr Lake State Park FY09-10.  Available 
at: 
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/B
arrLakeFactSheet.pdf.   

Colorado State Parks (CSP).  2010b.  Fact Sheet for Jackson Lake State Park FY09-10.  
Available at: 
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/Ja
cksonLakeFactSheet.pdf.   

Colorado State Parks (CSP).  2010c.  Fact Sheet for John Martin Reservoir State Park FY09-10.  
Available at: 
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/Jo
hnMartinFactSheet.pdf.   

Colorado State Parks (CSP).  2010d.  Fact Sheet for Lake Pueblo State Park FY09-10.  Available 
at: 
http://parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/LakePu
ebloFactSheet.pdf.   

Martin, A.C., H. Zim, and A. Nelson.  1951.  American Wildlife & Plants, A Guide to Wildlife 
Food Habits. 

 

http://parks.state.co.us/Parks/CherryCreek/Publications/Documents/397fa7ea902847f1b6bbb3ea64bf5d34CherryCreekFactSheetFY0708.pdf
http://parks.state.co.us/Parks/CherryCreek/Publications/Documents/397fa7ea902847f1b6bbb3ea64bf5d34CherryCreekFactSheetFY0708.pdf
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/BarrLakeFactSheet.pdf
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/BarrLakeFactSheet.pdf
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/JacksonLakeFactSheet.pdf
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/JacksonLakeFactSheet.pdf
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/JohnMartinFactSheet.pdf
http://www.parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/JohnMartinFactSheet.pdf
http://parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/LakePuebloFactSheet.pdf
http://parks.state.co.us/SiteCollectionImages/parks/SharedDocuments/Fact%20Sheets/LakePuebloFactSheet.pdf


 

ERO Project #4048 ERO 
Resources 
Corporation 

APPENDIX A — 

PHOTO LOG 

 



COMPARATIVE REVIEW OF RESERVOIR FLUCTUATION ZONES

CHATFIELD REALLOCATION PROJECT

Photo 1 - View of fluctuation zone from the boat ramp.

Barr Lake 

Barr Lake 

Photo 2 - Dense growth of smartweed in upper portions of the fluctuation zone.
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Photo 3 - Clumps of smartweed with prostrate goosefoot growing between the clumps.

Barr Lake 

Barr Lake 

Photo 4 - Wildlife observation platform with views of vegetated portions of the 
fluctuation zone.
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Photo 5 - Cottonwoods near the reservoir high-water elevation with water marks 
from inundation.

Barr Lake 

Bear Creek 
Lake

Photo 6 - Typical shoreline at Bear Creek Lake.
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Photo 7 - Exposed portion of Bear Creek Lake.

Bear Creek 
Lake

Bear Creek 
Lake

Photo 8 - Exposed substrate and some muddy areas at the Turkey Creek delta area.
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Photo 9 - Typical shoreline at Cherry Creek Reservoir.

Cherry Creek
Reservoir

Cherry Creek
Reservoir

Photo 10 - Swim beach with facilities patio in the foreground.
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Photo 11 - Mudflat and wetland at the Cottonwood Creek delta.

Cherry Creek
Reservoir

Jackson 
Reservoir

Photo 12 - Overview of fluctuation zone with very little vegetation.
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Photo 13 - Exposed muddy reservoir bottom next to open water and shorebirds.

Jackson 
Reservoir

Jackson 
Reservoir

Photo 14 - Snow geese along the reservoir shoreline.
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Photo 15 - Swim beach.

Jackson 
Reservoir

Jackson 
Reservoir

Photo 16 - Vegetation within the fluctuation zone.  Threesquare mixed with rows of plains
cottonwood seedlings.
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Photo 17 - A row of salt cedar seedlings.

Jackson 
Reservoir

Jackson 
Reservoir

Photo 18 - Scattered cockleburs in the foreground with salt cedar row in the background.
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Photo 19 - Overview of the fluctuation zone.

John Martin
Reservoir

John Martin
Reservoir

Photo 20 - Much of the reservoir is bordered by steep sandstone cliffs.
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Photo 21 - Cockleburs form concentric rings along the shoreline of an inlet.

John Martin
Reservoir

John Martin
Reservoir

Photo 22 - Mudflat and wetland at the head of an inlet.
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Photo 23 - Mature salt cedar at higher elevations of the fluctuation zone.

John Martin
Reservoir

John Martin
Reservoir

Photo 24 - Cottonwoods on top of the sandstone cliff 20 to 25 feet above the elevation of
the water.
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Photo 25 - Overview of the fluctuation zone.

Pueblo 
Reservoir

Pueblo 
Reservoir

Photo 26 - Cottonwoods and willows established at lower water levels and 
subsequently inundated.
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Photo 27 - Cottonwoods established at the upper portion of the fluctuation zone.

Pueblo 
Reservoir

Pueblo 
Reservoir

Photo 28 - Cocklebur (rust brown color) within the fluctuation zone of an inlet.
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Photo 29 - Overview of fluctuation zone.  Background shows how vegetation is associated
with inlets formed by draws.  The rusty brown vegetation is cockleburs and the
yellow vegetation is cottonwoods.

Pueblo 
Reservoir

Pueblo 
Reservoir

Photo 30 - Relatively bare fluctuation zone in the foreground with patches of cockleburs
(rusty brown) and cottonwoods (yellow) in the background associated with draws
and inlets.
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Photo 31 - Cottonwoods established at the top of the fluctuation zone about 20 to 25 feet
above the water level.

Pueblo 
Reservoir


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


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

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

	List_of_Appendices_Final_July_2013[1].pdf
	APPENDICES

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


	Chapter_2_Final_July_2013[1].pdf
	2. Alternatives
	2.1 Problems and Opportunities
	2.2 Planning Objectives and Constraints
	2.3 Development of Alternatives
	2.4 Alternatives Considered in Detail
	2.5 Comparison of Alternatives
	2.6 Evaluation Criteria
	2.7 Evaluation Methodology
	2.8 Evaluation of Alternatives


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


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


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


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


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

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


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


	Chapter_9_Final_July_2013[1].pdf
	9. Conclusions and Recommendations

	Chapter_10_Final_July_2013[1].pdf
	10. References

	Chapter_11_Final_July_2013[1].pdf
	11. List of Preparers

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

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

	Chapter_14_Final_July_2013[1].pdf
	14. Index

	Appendix_A_Dam_Safety_July_2013[1].pdf
	Cover page  - Appendix A.  Dam Safety Evaluation
	Memorandum for Record
	Chatfield Dam Water Supply Re-Allocation Study
	Project Management Plan
	Executive Summary
	Table of Contents
	Water Supply Re-Allocation Study Chatfield Dam Geotechnical/Structural Dam Safety Evaluation
	1.0 General
	2.0 Purpose and Scope
	3.0 General Project Description
	3.1 Embankment
	3.2 Outlet Works
	3.3 Spillway

	4.0 Construction History
	5.0 Seismic Evaluation
	5.1 Preliminary Seismic Evaluation - 1985
	5.2 Seismic Evaluation - November 1986 (D.M. PC-44)
	5.3 Seismic Safety Review - 2002
	5.4 Seismic Evaluation (Phase I)

	6.0 Slope Protection
	7.0 Slope Stability
	7.1 General
	7.2 Method of Analysis
	7.3 Summary of Results
	7.5 Instrumentation Review

	8.0 Seepage Control
	8.1 Embankment Seepage
	8.2 Foundation Seepage
	8.3 Overburden

	9.0 Movement Review
	9.1 General
	9.2 Instrumentation Analysis

	10.0 Structural Evaluation
	10.1 General
	10.2 Critical Structures
	10.3 Study Data

	11.0 Conclusions
	12.0 Recommendations
	References
	Acronyms
	Appendix A - Excerpts from Embankment Criteria and Performance Report
	Appendix B - Determination of Resisdual Shear Strength
	Appendix C - Steady-State Seepage Stability Analyses
	Appendix D - Post-Liquefaction Stability Analyses



	Appendix_B_Tri-Lakes_Water_Control_Plans_July_2013[1].pdf
	Cover - Appendix B - Tri-Lakes Water Control Plans
	Table of Contents
	Tri-Lakes Water Control Plans
	Water Control Plan Cover Page
	Appendix B-1 - Chatfield Water Control Plan
	Appendix B-2 - Cherry Creek Water Control Plan
	Appendix B-3 - Bear Creek Water Control Plan


	Appendix_C_Water_Supply_Demand_Analysis_July_2013[1].pdf
	Cover - Appendix C - Water Supply Demand Analysis
	Table of Contents
	Water Supply Demand Analysis
	Introduction
	Statewide Water Supply Initative
	Section 1—Introduction
	1.1 Introduction to the Statewide Water Supply Initiative
	1.2 Background on Colorado Water Resources

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

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

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


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



	Appendix_D_Ecosystem_Resoration_Evaluation_Report_July_2013[1].pdf
	Cover - Appendix D - Ecosystem Restoration Evaluation Report
	Table of Contents
	Ecosystem Restoration Evaluation Report
	Section 1 - Introduction
	Study Sponsors

	Section 2 - Approach and Methodologies
	Overview
	Methodology

	Section 3 - Results 
	Hydrology
	Biology

	Section 4 Key Observations and Recommendations
	Observations
	Recommendations

	Attachment A - Habitat Suitability Data for Species of Interest
	Attachment B - Cross Section Flow and Wetted Perimeter Analysis 
	Attachment C - Habitat Flow Relationships
	Attachment D - Summary of Wet and Average Year Habitat Area Change for Fish Species of Interest


	Appendix_E_Wetlands_July_2013[1].pdf
	Cover - Appendix E - Wetlands
	Table of Contents
	Wetlands
	Wetland Classification Indicators and Their Definition


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

	Birds
	Reptitlles
	Amphibians


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

	Appendix_H_USACE_Hydrologic_Report_July_2013[1].pdf
	Cover - Appendix H - USACE Hydrology Report:  Chatfield Dam and Reservoir 
	Table of Contents
	Chatfield Dam and Reservoir Reallocation Study
	Introduction
	Study Purpose
	Study Scope
	Study Area
	Basin Description
	Reservoir Operations

	Data Acquisition
	Hydrologic Data
	Meteorological Data
	Other Data

	Hydrological Analysis
	Streamflow Data
	Historic Reservoir Inflows
	Local Inflows
	Inflows Adjusted to Current Level of Development
	Conversion of Annual Maximum Daily Flows to Instantaneous Peak Flows
	Model of TriLakes Reservoir Systen
	Historic Chatfield Releases
	Model Calibration
	Baseline Conditions
	With Project Conditions
	Discussion of Results

	Development in the Flood Pool
	Observations
	References
	Appendix H-A - Incremental Inflow and Adjustment to Year 2000 Development
	Appendix H-B - Elevation-Area-Capacity-Outflow Relationships, Chatfield, Bear Creek, and Cherry Creek Reservoirs
	Appendix H-C - Flow and Pool Elevation Duration Relationships


	Appendix_I_(Text_Only)_USACE_Hydraulic_Analysis_July_2013[1].pdf
	Cover - Appendix I - USACE Hydraulic Analysis
	Table of Contents
	USACE Hydraulic Analysis
	1. Introduction
	2. Stream and Valley Characteristics
	3. Survey Data
	4. Study Discharges
	5. Development of HEC-RAS Model
	5.1 Analytical Methods and Model Assumptions
	5.2 Roughness Coefficients and Bridge Losses
	5.3 Accuracy of Model
	5.4 Water Surface Profiles

	6. Summary
	Appendix I-A - HEC-RAS Model Cross Section Locations
	Appendix I-B - Tables Reflecting HEC-RAS Water Surface Profile Analysis


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

	Binder2
	dc09h101
	dc09h102
	dc09h103
	dc09h104
	dc09h105

	Binder3
	dc09h106
	dc09h107
	dc09h108
	dc09h109
	dc09h110

	Binder4
	dc09h111
	dc09h112
	dc09h113
	dc09h114
	dc09h115


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

	Binder6
	dc09h121
	dc09h122
	dc09h200
	dc09h201
	dc09h202

	Binder7
	dc09h203
	dc09h204
	dc09h205
	dc09h206
	dc09h207

	Binder8
	dc09h208
	dc09h209
	dc09h210
	dc09h211
	dc09h212
	dc09h213


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

	Binder10
	dc09h219
	dc09h220
	dc09h221
	dc09h222
	dc09h223

	Binder11
	dc09h224
	dc09h225
	dc09h226
	dc09h227
	dc09h228
	dc09h229

	Binder12
	dc09h230
	dc09h231
	dc09h232
	dc09h233
	dc09h234

	Binder13
	dc09h235
	dc09h236
	dc09h237
	dc09h238
	dc09h239


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

	Binder15
	dc09h246
	dc09h247
	dc09h248
	dc09h249
	dc09h250
	dc09h251
	dc09h252
	dc09h253
	dc09h254
	dc09h300


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

	Binder17
	dc09h400
	dc09h401
	dc09h402
	dc09h403
	dc09h404
	dc09h405


	Appendix_J-Impacts_of_Increased_Water_Supply...July_2013[1].pdf
	Cover - Appendix J - Impacts of Increased Water Supply Storage on Water Quality
	Table of Contents
	Impacts of Increased Water Supply Storage on Water Quality
	1. Preface
	2. Chatfield Reservoir
	2.1 Background
	2.2 Chatfield Reservoir Physical Evaluation
	2.3 Nutrient Assessment
	2.4 Metals Assessment
	2.5 Bacteria Assessment
	2.6 Assumptions and Limitations

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

	4. Summary
	5.  References
	Attachment 1 - Colorado Division of Wildlife 2008 Study of Mercury Methylation at Chatfield Reservoir
	Attachment 2 - Metro Denver Area Water Diversion Schematic


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

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

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

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

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

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

	Appendix_L_Real_Estate_Plan_July_2013[1].pdf
	Cover - Appendix L - Real Estate Plan
	Table of Contents
	Real Estate Plan
	Purpose
	Authority
	Project Description
	Property Location
	Description of Project Site
	Studies
	Real Estate Requirements and Recommended Estates
	Fee
	Fee Exclusing Minerals
	Disposal
	Privately Owned Improvements on Corps Managed Lands
	Federal Owned Lands
	Pike National Forest
	Chatfield State Park
	Sponsosr Owned Lands
	Navigation Servitude 
	Induced Flooding
	Public Law 91-646
	Minerals
	Planning and Design
	Facility/Utility Relocation 
	Assessment of Local Sponsor 
	Baseline Cost Estimate
	HTRW
	Attitude of Landowners
	Acquisition Schedule
	Recommendations/Comments 
	Exhibit A
	Exhibit B-1
	Exhibit B-2
	Exhibit B-3
	Exhibit C
	Exhibit D
	Exhibit E


	Appendix_M_Recreation_Facilities_Modification_Plan_July_2013[1].pdf
	Cover - Appendix M - Recreation Facilities Modification Plan
	Table of Contents
	Chatfield Reservoir Recreation Facilities Modification Plan
	1. Introduction
	2. Site Characteristics
	Flood History
	Existing and Potential Reservoir Operations
	Visitation Characteristics
	Natural Resources

	3. Recreation Facilities Modification Plan
	North Boat Ramp
	Massey Draw Day Use Area
	Swim Beach Area
	Catfish Flats and Fox Run Group Picnic Areas
	Kingfisher/Gravel Ponds/Platte River Trailhead Areas
	Marina Area
	Plum Creek Area

	4.  Economics 
	Other Costs
	Cost Estimates

	References
	Appendix 1. Cost Estimate Details
	Appendix 2. Road Alignment Study
	Appendix 3. Gravel Pond Protection
	Appendix 4. Marina Operations
	Appendix 5. 5437' Reservoir Elevation Alternative
	Appendix 6. USACE Land Use Guidance and Exception
	Appendix 7. Construction Concept Analysis
	Appendix 8. Borrow Area Plans
	Appendix 9. EarthCalc Summary
	Appendix 10. Geotechnical Report


	Appendix_N_Chatfield_Marina_July_2013[1].pdf
	Cover - Appendix N - Chatfield Marina, Reallocation Impact Assessment Report 
	Table of Contents
	Chatfield Marina, Reallocation Impact Assessment Report, Chatfield State Park, Littleton, CO
	1.0 Executive Summary
	2.0 Introduction
	3.0 Existing Conditions
	In Water Facilities
	Marina Dock Utilities
	Upland Facilities

	4.0 Reservoir Storage Reallocatoin Impacts
	Overview
	Marina Impacts
	Upland Impacts 

	5.0 Marina Alternatives
	The Reefs
	The Islands

	6.0 Moving Forward-Next Steps
	Coordination and Scheduling
	Engineering and Design Costs
	Recommendations

	Appendices
	Appendix 1 - Water Level Graphics and Posts Reallocation
	Appendix 2 - The Reefs Opinion of Probable Construction Costs
	Appendix 3 - The Islands Opinion of Probable Construction Costs
	Appendix 4 - Engineering Costs


	References

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

	Exhibit A - Water Provider Information

	Appendix_P_Public_and_Agency_Scoping_Comments_July_2013[1].pdf
	Cover - Appendix P - Public and Agency Scoping Comments
	Table of Contents
	Public and Agency Scoping Comments
	Chatfield Reservoir Storage Reallocation Project--Summary of Public and Agency Scoping Comments


	Appendix_Q_Avian_Point_Count_Data_July_2013[1].pdf
	Cover - Appendix Q - Avian Point County Data
	Avian Point Counts - Conducted June 20 and June 27, 2006
	List of Bird Species Observed During June 2006 Surveys at Chatfield
	Number of Birds Observed at Each Station During Point Counts Conducted June 20, 2006
	Number of Birds Observed at Each Station During Point Counts Conducted June 27, 2006

	Appendix_R_Antecedent_Flood_Study_July_2013[1].pdf
	Cover - Appendix R - Antecedent Flood Study
	Table of Contents
	Antecedent Flood Study
	Introduction
	Background Information
	Precipitation
	Comparison with Other Studies
	Snowmelt
	Conclusions and Recommendations
	Appendix - Independent Technical Review Comments and Responses


	Appendix_S_Compliance_with_Env_Statutues_July_2013[1].pdf
	Cover - Appendix S - Compliance with Environmental Statutes
	Table of Contents
	Compliance with Environmental Statutes
	1. Compliance with Environmental Statutes
	American Indian Religious Freedom Act (AIRFA) of 1978
	Bald and Golden Eagle Protection Act (BGEPA) of 1940, as amended
	Clean Air Act of 1972, as amended
	Clean Water Act of 1977, as amended (Federal Water Polution Control Act)
	Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) of 1980, as amended
	Endangered Species Act of 1973, as amended
	Farmland Protection Policy Act (FPPA) of 1981 (Subtitle I of Title XV of the Agriculture and Food Act of 1981), of 1984
	Federal Water Project Recreation Act of 1965, as amended
	Fish and Wildlife Coordination Act (FWCA) of 1958, as amended
	Land and Water Conservation Fund Act (LWCFA) of 1964, as amended
	Migratory Bird Conservation Act of 1929, as amended
	Migratory Bird Treaty Act (MBTA) of 1918, as amended
	National Environmental Policy Act (NEPA) of 1969, as amended
	National Historic Preservation Act (NHPA) of 1966, as amended
	Native American Graves Protection and Repatriation Act (NAGPRA) of 1990
	Noise Control Act of 1972
	North American Wetlands Conservation Act (NAWCC) of 1989
	Resource Conservation and Recovery Act (RCRA) of 1976, as amended
	Rivers and Harbors Act of 1899
	Toxic Substances Control Act (TSCA) of 1976
	Watershed Protection and Flood Prevention Act of 1954, as amended
	Wild and Scenic Rivers Act of 1968, as amended
	Executive Order No. 11988 of May 24, 1977:  Floodplain Management
	Executive Order No. 11990 of May 24, 1977:  Protection of Wetlands
	Executive Order No. 12692 of June 9, 1995:  Recreational Fisheries
	Executive Order No. 12898 of February 11, 1994:  Federal Actions to Address Environmental Justice in Minority Populations and Low-Income Populations
	Executive Order No. 13045 of April 23, 1997:  Protection of Children from Environmental Health Risks and Safety Risks
	Executive Order No. 13112 of February 3, 1999:  Invasive Species
	Executive Order No. 13186 of January 10, 2001:  Responsibilities of Federal Agencies to Protect Migratory Birds
	Executive Order No. 13195 of January 18, 2001:  Trails for America in the 21st Century
	Executive Order No. 13352 of August 26, 2004:  Facilitation of Cooperative Conservation
	Executive Order No. 13443 of August 20, 2007:  Facilitation of Hunting Heritage and Wildlife Conservation
	Council on Environmental Quality (CEQ) Memorandum, August 10, 1980, Interagency Consultation to Avoid or Mitigate Adverse Effects on Rivers in the Nationwide Inventory
	Attachments
	Attachment 1 - Correspondence between EPA and Corps
	Attachment 2 - Correspondence between SHPO, Jefferson County Planning and Zoning Commission, and Corps
	Attachment 3 - Letter from National Park Service to Colorado State Parks regarding the Land and Water Conservation Fund program
	Attachment 4 - Letters from the Corps to Native American tribes




	Appendix_T_NED_Recreation_Benefit_Analysis_July_2013[1].pdf
	Cover page - Appendix T - National Economic Development (NED) Recreation Benefit Analysis 
	Table of Contents
	National Economic Development (NED) Recreation Benefit Analysis
	Methodology and Results of the Recreation Benefit Analysis Using the Corps' Unit Day Value Methodology to Determine the Effect of Reallocation of Storage at Chatfield Reservoir on NED Recreation Benefits at Chatfield State Park - Feb 2013
	Background
	Rationale for Using the Unit Day Value (UDV) Method
	Chatfield State Park Market Area
	Chatfield State Park Primary Recreation Activities
	Recreation Assessment Workshops for Assigning UDV Points
	Recreation Comments from the General Public
	Estimated Reductions in Visits to Chatfield State Park with Reallocation
	Sightseeing
	NED Recreation Benefit Calculation Methodology
	Comparison of Annual Recreation Benefits among Alternatives 
	Economic Justification

	Exhibit A - Recreation Analysis
	Exhibit B - Recreation Analysis
	Exhibit C - Persons Assigning Unit Day Value Points for Recreation Activities at Chatfield State Park (SP) Under 3 Alternatives and 2 Time Periods
	Exhibit D - Comments Made by Persons Invited to Attend Workshops to Assign Unit Day Value (UDV) Points to Assess Enjoyment of Recreation Activities at Chatfield Under Three Alternatives and Two Time Periods
	Exhibit E - Economic Guidance Memorandum (EGM) 11-03


	Appendix_U_Regional_Economic_Development...July_2013[1].pdf
	Cover - Appendix U - Regional Economic Development and Other Social Effects Analyses 
	Table of Contents
	Regional Economic Development and Other Social Effects Analyses
	Section I. Introduction
	Background
	FR/EIS Alternatives and Analytical Coverage
	Chatfield State Park
	Chatfield Reservoir Proposed Storage Reallocation Project
	RED and OSE Analysis Methodology
	Limitations and Caveats
	Project Scope Change
	Report Organization

	Section II. Current Conditions
	Study Area Demographic and Economic Conditions
	Chatfield State Park Current Visitation
	Chatfield State Park On-site Revenue
	Chatfield State Park Off-site Visitor Spending

	Section III. Proposed Reservoir Management and Operational Changes
	Current Facility Inventory and Proposed Changes
	Construction Period and Phasing

	Section IV. Regional Economic Development (RED) Analysis
	Regional Economic Modeling
	Study Area
	Regional Economic Impacts--Project Construction and Operation
	Regional Economic Impacts--Recreation--Alternative 3
	Recreation Economic Impacts--Alternative 4
	Regional Economic Impacts--Recreation--Alternative 4

	Section V. Other Social Effects (OSE)
	Colorado State Parks and Concessionaire Revenue Impacts--Alternative 3
	Colorado State Parks Revenue Loss--Alternative 3
	Concessionaire Revenue Loss--Alternative 3
	Summary of Revenue Impacts--Alternative 3
	Colorado State Parks and Concessionaire Revenue Impacts--Alternative 4
	Colorado State Parks Revenue Loss--Alternative 4
	Concessionaire Revenue Loss--Alternative 4
	Summary of Revenue Impacts--Alternative 4
	Other Social Effects--Reallocation Alternatives 3 and 4
	Other Social Effects--No Action Alternatives 1 and 2
	Environmental Justice

	Appendix A.  Chatfield State Park, 2007 Visitation by Recreation Activity
	Appendix B. Recreation Preferences Survey Instrument


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

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

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

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

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


	Appendix_W_404b1_Analysis_July_2013[1].pdf
	Cover - Appendix W - CWA Section 404(b)(1) Analysis Dredge and Fill Compliance 
	Table of Contents
	CWA Section 404(b)(1) Analysis Dredge and Fill Compliance Chatfield Reservoir Storage Reallocation FR/EIS
	1. Introduction
	2. Project Description
	2.1 Location and General Description
	2.2 General Description of Dredge and Fill Activities
	2.3 Source, Description and Quantities of Fill Material (Subpart G)

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

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

	5. Summary Findings
	6. References


	Appendix_X_FWCA_July_2013[1].pdf
	Cover - Appendix X - FWCA Report
	Table of Contents
	FWCA Report
	Draft Fish and Wildlife Coordination Act Report
	Planning Aid Letter
	Study Area
	Fish and Wildlife Resources
	Alternatives Under Consideration
	Impacts
	Mitigative Measures/Opportunities
	Recommendations
	Summary
	Appendix A - Fish Species Present in the Project Area



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

	Appendix_Z_Tree_Management_Plan_July_2013[1].pdf
	Cover - Appendix Z - Tree Management Plan
	Table of Contents
	Tree Management Plan
	1.0 Introduction
	2.0 Evaluation of Tree Mortality and Target Elevation for Tree Removal
	2.1  Inundation of Trees under the Proposed Action (Alternative 3)
	2.2  Number of Acres Affected

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


	Appendix_AA_Summaries_of_Water_Providers_Water_Conservation_Programs_July_2013[1].pdf
	Cover - Appendix AA - Summaries of Water Provider's Water Conservation Programs
	Table of Contents
	Summaries of Water Provider's Water Conservation Program
	Arapahoe County Water and Wastewater Authority (AACWWA)
	Castle Pines Metropolitan District
	Castle Pines North Metropolitan District 
	Introduction
	Conservation Plan Goals
	Rate Structure
	Residential Water Usage, Per 1,000 Gallons, Per Month
	Rebates
	Other Conservation Programs
	Project Name
	Summary

	Town of Castle Rock
	Centennial Water and Sanitation District
	Current Water Conservation Activities
	Future Water Conservation Activities

	Center of Colorado Water Conservancy District
	Cottonwood Water and Sanitation District
	An annual in-home/commercial allocation based on the average historic consumption
	Annual irrigation allocation based on 30-inches over the landscaped area
	An increasing block rate structure consisting of a fixed fee plus a consumption charge
	Cash incentives for the installation of Ultra Low Volume toilets, Water Wise Washing Machines and Low flow fixtures

	Central Colorado Water Conservancy District
	Colorado Agricultural Conservatoin Outreadh (CACO)
	CCWCD Contract Audit
	Conservation Science and Research
	Water Metering and Telemetry Program
	Green Reservoir Design

	Denver Botanical Gardens
	Mount Carbon Metro District
	Pinery Water and Wastewater District
	Colorado State Parks
	Stonegate Village Metropolitan District
	Western Mutual Ditch Company
	Douglas County Water Resources Authority


	Appendix_BB_Policy_Waivers_July_2013[1].pdf
	Cover - Appendix BB - Policy Waivers
	Table of Contents
	Policy Waivers
	Request for a Waiver of Antecedent Flood Criteria 2005
	Request for a Waiver of Antecedent Flood Criteria 2006
	Request Policy Exception for Reallocation of Storage 
	Reallocation of Storage at Chatfield Reservoir 
	Chatfield Reallocation Study - LUDP Guidance 
	Chatfield Reallocation Study - LUDP Exception Request 
	Chatfield Structural Analysis Beach House Complex 
	Certification for Structural Design Requirements
	Request for Waiver for the Location of Recreational Structures 


	Appendix_CC_Additional_Measures.._July_2013[1].pdf
	Cover - Appendix CC - Additional Measures beyond the Federal Project
	Table of Contents
	Appendix CC.  Additional Measures beyond the Federal Project
	Recreational Impacts and Proposed Recreation Facility Modification Measures
	Environmental Impacts and Proposed Mitigation Measures


	Appendix_DD_Response_to_Public_Comments..._July_2013[1].pdf
	Cover - Appendix DD - Response to Public Comments on the Draft FR/EIS
	Table of Contents
	Response to Public Comments on the Draft FR/EIS
	Comments and Responses
	Comment Letters
	Representative Ed Perlmutter
	Representative Mike Coffman
	Senators Mark Udall and Michael F. Bennet
	Suzanne J. Bohan, Director, NEPA Compliance and Review Program, Office of Ecosystem Protection and Remediation, U.S. Environmental Protection Agency, Region 8
	Robert F. Stewart, Regional Environmental Officer, U.S. Department of the Interior, Office of Environmental Policy and Compliance
	Terry Nolan, General Manager, Highlands Ranch Metro District
	Lakehurst Water and Sanitation District Board of Directors
	Barbara Biggs, Metro Wastewater Reclamation District 
	Patrick Fitzgerald, President, Metropolitan Denver Water Authority
	Thomas M. Clark, Mount Carbon Metropolitan District
	Eric W. Wilkinson,  Northern Colorado Water Conservancy District
	W.R. "Skip" Fischer, Chairman, Adams County Colorado
	Gary Atkin, General Manager,  Arapahoe County Water and Wastewater Authority Board of Directors
	Gary Barber, Chair, Arkansas Basin Roundtable
	Robert J. Brabec, President, BMR Metropolitan District 
	Board of Directors, Castle Pines Metropolitan District 
	Pamela Ridler, CCE,  President/CEO, Castle Rock Chamber of Commerce 
	John Hendrick, General Manager, Centennial Water and Sanitation District 
	Larry Moore, Co-Chairman and Kevin Urie, Co-Chairman, Chatfield Watershed Authority 
	Dan Mikesell, Interim Director,  City of Aurora Water Department
	Debbie Brinkman, Mayor,  City of Littleton 
	James D. Gunning, Mayor, City of Lone Tree 
	Mike King, Executive Director, Colorado Department of Natural Resources, State of Colorado 
	Scott lamond, President of the Board of Directors, Cottonwood Water and Sanitation District 
	James S. Lochhead, CEO/Manager, Denver Board of Water Commissioners
	Kelly J. Brough, president and CEO, Denver Metro Chamber of Commerce
	Bob Peters, Water Resource Engineer,  Denver Water 
	Jack A. Hilbert, Chair,  Douglas County Board of County Commissioners
	David A. Weaver, Sheriff, Douglas County Sheriff's Office
	O. Karl Kasch, Chairman,  East Cherry Creek Valley Water & Sanitation District 
	Michelle Pierce, Chairman, Gunnison Basin Roundtable
	Jefferson County Board of County Commissioners 
	Thomas M. Clark, President, Mount Carbon Metropolitan District 
	Brian P. Dunnigan, P.E., Director, Department of Natural Resources, State of Nebraska
	Kent Crowder, Chair, North Platte Basin Roundtable 
	Charles J. Krogh, District Manager, Pinery Water & Wastewater District
	Patrick Fitzgerald, District Manager,  Platte Canyon Water and Sanitation District
	Plum Creek Wastewater Board of Directors
	Larry D. Moore, General Manager, Roxborough Water and Sanitation District
	South Platte II Working Group
	Patrick Fitzgerald, District Manager, Southwest Metropolitan Water and Sanitation District
	Ann A. Terry, Executive Director, Special District Association of Colorado 
	Bob Kellerhuis, Mayor, Town of Kersey 
	Andrew Martinez, Mayor, Town of LaSalle
	Donald R. Brookshire,  Mayor, Town of Severance 
	Margarita Leon, Mayor, Town of Wiggins
	John S. Vazquez, Mayor, Town of Windsor 
	Brett Reddenn, President, Upper Gunnison River Water Conservancy District
	Jeanne Hayes, President, Roxborough Park Foundation 



	Appendix_EE_Potential_Faiure_Mode_Analysis_July_2013[1].pdf
	Cover - Appendix EE - Potential Failure Mode Analysis
	Table of Contents
	Potential Failure Mode Analysis
	1. Overview of Potential Faiure Mode Analysis (PFMA)
	2. Previous Investigations in Support of the Reallocation Study
	3. PFMA Process
	3.1 Brain Storming Session
	3.2 Determining Significant Failure Modes
	3.3 Identifying and Describing Credible Potential Failure Modes
	3.4 Listing "More Likely" and "Less Likely Factors"
	3.5 Major Findings and Understandings
	3.6 Action Items

	4. Credible Potential Failure Modes Identified
	5. Evaluation of Credible Potential Failure Modes
	6. Summary


	Appendix_FF_SedimentDepletion_July_2013[1].pdf
	Cover - Appendix FF - Denver Tri-Lakes Projects Chatfield Sediment Depletion Rates - Future Conditions
	Executive Summary
	Table of Contents
	Denver Tri-Lakes Projects, Chatfield Sediment Depletion Rates, Future Conditions
	List of Figures
	List of Tables
	 Appendices
	1 Chatfield Project – General Information
	1.1  Purpose
	1.2 Scope of Work
	1.3 Authorization
	1.4 Project History
	1.5 Study Area
	1.6 Geography and Topography
	1.7  Climate

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

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

	Appendix A - Omaha District Reservoir Area - Capacity Analysis


	Appendix_GG_Adaptive_Management_Plan_July_2013[1].pdf
	Cover - Appendix GG - Adaptive Management Plan
	Table of Contents
	Adaptive Management Plan
	Introduction
	Framework
	Oversight
	Schedule
	Target Environmental Resources
	Core Objectives
	Uncertainties
	Contingencies

	Tree Clearing within the Fluctuation Zone
	Core Objectives
	Uncertainties
	Contingencies

	Weed Control within the Fluctuation Zone
	Core Objectives
	Uncertainties
	Contingencies

	Water Quality
	Core Objectives 
	Uncertainties 
	Contingencies 
	Critical Low Flows

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

	Aquatic Life and Fisheries
	Core Objectives
	Uncertainties
	Contingencies 

	References


	Appendix_HH_Comparative_Review_of_Reservoir..._July_2013[1].pdf
	Cover - Appendix HH - Comparative Review of Reservoir Fluctuation Zone, Chatfield Reallocation Project
	Table of Contents
	Comparative Review of Reservoir Fluctuation Zone, Chatfield Reallocation Project
	Background
	Purpose
	Approach
	Report Organization
	Barr Lake
	Soils
	Weeds
	Other Vegetation
	Other Observations

	Bear Creek Lake 
	Soils
	Weeds
	Other Vegetation

	Cherry Creek Reservoir
	Soils
	Weeds
	Other Vegetation
	Other Observations 

	Jackson Reservoir
	Soils
	Weeds
	Other Vegetation
	Other Observations

	John Martin Reservoir
	Soils
	Weeds
	Other Vegetation
	Other Observatoins

	Pueblo Reservoir 
	Soils
	Weeds
	Other Vegetation
	Other Observations

	Study Findings
	Mudflats
	Weeds
	Other Vegetation
	Wildlife Habitat
	Recreation

	References
	Appendix A - Photo Log





