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Based on this, it is recommended that no spillway crest raise greater than 15 feet (to
elevation 4913.7) be considered. This amount of spillway crest raise is estimated to
require an angle at the end of the flip of about 6 degrees from the horizontal. This would
produce a vertical head component in the jet of approximately 5.5 feet.

Embankment Dam Raise Limits: The proposed 75,000 acre-foot maximum raise will
result in a water surface at the current top of dam level in order to pass the design spillway
discharge of 110,000 f*/s. A parapet was added for freeboard to pass up to 150,000 ft*/s before
overtopping and thus ensure that the downstream levees fail before the dam overtops. Any raise
alternstive above the 75,000 acre-foot level would result in a design maximum water surface
above the current top of dam. Based on experience it is believed that a 6-foot-high parapet may
be a reasonable limit before the top of the embankment will need to be raised. However,
intentional storage of the reservoir against the parapet wall above the top of dam is not
recommended. Therefore, the top of dam would need to be raised to elevation if any storage
level above the 75,000 acre-foot raise alternative is to be considered. Raising the embankment

would also require raising the concrete dam.

The North Shore Access Road is located in the vicinity of the end of the left (north)
embankment. This road is at approximate elevation 4926 (one foot above the current top of dam)
at the dam location. Since it will not be possible to extend a parapet across the road, it may be

necessary to raise the road. ~

Based on these estimates for “Practical Limits” to the top of dam, it is concluded thatthe
embankment parapet requirement would control at a top of dam elevation 4929 (75,000 acre-foot
raise) if earthiill is not added to the top of dam. Since the “Practical Limit” based on spillway
hydraulics is estimated to be elevation 4932, it is reasonable to expect that costs will increase
significantly once the 75,000 acre-foot raise is exceeded. These estimates are intended to give a
general idea of the “Practical Limits™ for planning purposes. However, since these estimates
result from making an “educated guess,” the limits could be adjusted up or down if more detailed
studies are conducted for final design.

Conclusions: The following conclusions have been reached after completion of tasks in the
original service agreement with the Enterprise.
1. This report concludes the studies for raise alternatives.
2. There have been two recent flood frequency studies for Pueblo Dam (1997 and 1998).
Results from the 1998 study can be used for this conceptual design, but are inadequate for
final design. Detailed probabilistic flood studies need to be completed as part of final

design activities. This report and intermediate status reports have addressed the range of
possible scenarios based on the available hydrologic studies for Pueblo Dam.
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3. Without a detailed gate opening sequence, Reclamation could find no significant
justi mﬁonforxecommendingagmedspmwayopﬁonbasedonﬁskreducﬁon.
AddiﬁonﬂmsEassocimdvﬁthdﬁignmdmainmmcempossibleforgamdSpmway
options. :

4. Costesﬁmwbasedmcmoepnmldesignsindimthmmegnedspiﬂwayopﬁon
wougdhavealowermnthanﬂwmmdspmwayforthelowwmﬂmaﬁwmly
(25,000 acre-feet). The ingated spillway would have a lower cost for the highest raise
alternative (75,000 acre-feet). The costs are similer for the intermediate raise alternative
(60,000 acre-feet). :

5. }ﬁghﬁsksueassociatedmﬁﬂnmsioninthenpsueamfaceofﬂnwwetedmand
overtopping of the embanksment dam. Without further dam modification, these risks
muldexceedtheﬁskgtﬁdclineswhemheresnlmoﬁhc 1998 flood frequency studies are
used to evaluate hydrologic risk.

6. Basedmthevuiousﬁskmalyﬁssmdies,damwemppingisanissuefmtheﬁo,ooo
and 75,000 acre-foot raise alternatives. It is recommended that the dam be modified to
safelypassﬂowsthatwouldwenopandfailthedowmlremlevees. A dam raise or
parapets are needed to achieve this for the two highest raise alternatives.

7. Medianﬁskvalmwaeusedintheﬁskmalym Risk may increase or decrease as a
result of future studies. ACRBwoxﬂdhavetoagmethattheseﬁsksareaccepmblebefore
anydammodiﬁcaﬁonsmmade. However,t}wsmdyteambelievssthattheyhavemade
reasonable assumptions and followed current guidelines while preparing this study.

dam modifications, Additional weight provided by RCC placed on the elevation 4763
bench downstream from the spillway section of the dam may provide the most feasible
solution.

9. Bssedontheclm'emtopofdamconﬁgwaﬁon,thespﬂlwaysﬁningbasinndnnm
require modification to provide greater erosion protection for the pool raises studied.
'I'hisissuewouldhavembeevduatedﬁnﬁerifhighermisedmaﬁvsmproposedin
the future, or if the dam is required to pass larger floods without overtopping.

tensions were apparent during the 3.dimensional lineear elastic finite element analyses.
More detailed modeling may help reduce the tendon requirement.
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11. Costestimamincludedinthisdocmnentrepresenttheﬁeldoostsfonheproposed
modifications. They include 15 percent for unlisted items and 25 percent for
contingencies. These estimates do not include design, project, and construction
management costs. The estimates are for the purpose of comparing the relative costs of
the alternatives. They are not intended to be used for any other purpose such as budgeting
the probable cost for Reclamation to enlarge the conservation storage at Pueblo Dam.

12. Final approval of any raise alternative, including remedial dam modification, will be
made by the Regional Director, Area Office Manager, Dam Safety Office.

13. Risk analysis and comparison of the stability guidelines for the left embankment with
the calculated factor of safety for the embankment stability at station 77+00 indicates that
the existing left embankment’s stability under the proposed higher reservoir pool loading
conditions is marginal. Given the uncertainty in embankment and foundation porewater
pressures under the raised reservoir operating pool and potential flood pools, and the
added risk to downstream residents created by the raise alternative, an increase of about
10 percent in the left embankment stability is judged to be an appropriate remedy.

14. The “additional berm™ configuration is recommended to improve the stability of the
left embankment given the concerns identified under No. 13 above. The stability apalysis
of this “additional berm® configuration indicated a factor of safety of 1.268 with the
reservoir flood pool at the parapet on top of the dam embankment (elevation 4929 for the
75,000 acre-foot raise alternative) compared to the factor of safety of 1.145 for the
existing left embankment and berm.

15. Based on the adequacy of the stability analysis resuits for Station 90400 shown in the
table in Appendix 1, and the fact that the top of the existing berm does not need to be
elevated at Station 77+00, the “additional berm” configuration does not need to extend
beyond the north end of the existing berm at ahout Station 85+00.

16. The practical limit for a dam raise is approximately the proposed maximum level of
75,000 acre-foot based on not adding additional earthfill 1o the top of dam.

17. Lack of instrumentation data at higher reservoir levels makes it difficult to predict
actual conditions and risk for higher reservoir conditions. Reclamation will continue to
build the data base using original and newly installed instrumentation. Conclusions from
this report may be adjusted as more data are available.
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work could affect the risk analysis for the dam, which is the basis for the current enlargement
concepts.

Environmental and Permitting Issues. Pueblo Reservoir enlargement will involve a major
Federal action requiring permitting and intensive review under the guidelines of the National
Environmental Policy Act (NEPA) and preparation of an Environmental Impact Statement
(EIS). Effects to wetlands, the wildlife inhabiting those wetlands, and bald eagles will be
significant issues. Wetland permitting and mitigation likely will be challenging but feasible.
A variety of institutional issues will need to be addressed between the USBR, the District,
and entities participating in the Project.

Implementation Cost. Cost estimates for raising Pueblo Dam were developed by the USBR,
B&YV evaluated the costs associated with modifying facilities (railroad, paved roads,
waterline, sewer line), recreational amenities {marinas, campgrounds, picnic areas), and
environmental mitigation measures associated with Pueblo Dam and Reservoir. Total project
cost for enlarging Pueblo Dam and Reservoir is expected to range from $43 to $110 million:

(\ - General Condition 14 29 43
' o)
(4" |Dam Construction - 174 31.0 ar.9
A“'}'b Facilities modification, recreational amenities, 9.2 19.2 . 286
(_ mitigation
20) .
- Construction Cost 28.0 53.1 70.8
(\u’é) Permltting and NEPA 22 42 57
10! | uSBR Legal, Administrative and Engineering Costs. 13.2 25.0 332
Total Project Cost $43.4M $82.3M $100.7M
Unit Cost ($/af) $1,730 $1,370 $1,460

77, 9 147. 8 197.0

s he
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SECWCD/Arkansas Basin
Preferred Storage Options Plan

Final Report

ajor Cost tém’

2 “— General Condilions Rt 1]
A 20 Dam Construction 28 6.1
4,»20 Facilities Modification Construction and Mitigation 1.9 20
\-,.,'; Permitting and NEPA 04 0.8
‘ 20 USBR Legal, Administrative and Engineering Costs 2.5 44
Total Project Cost $8.3M $14.5M
Unit Cost ($/af) $690 §740

3.3.4 Enlargement of Non-Project Reservoir (Lake Meredith)

Five dam raise alternatives were evaluated for Lake Meredith, providing between 15,000
and 75,000 af of additional storage capacity. Any enlargement of Lake Meredith
Reservoir by CSU would be subject to the stipulation with Proxy Group in Water Course
Cases 84CW62, 84CW63, and 84CW64. Enlargement by the District or another entity
would be subject to approval by the Lake Meredith Reservoir Company Board. Dam
modification concepts and preliminary cost estimates were developed by URS, Greiner,
Woodward-Clyde (URS) in 1998. URS concluded ‘that raising the dam by up to 13 feet
(75,000 af of additional capacity) would be technically feasible. Based on the URS work,
B&V prepared updated cost estimates for the following reservoir enlargements:

Normal Pool Elev. {ft) 4254.2 4256.0 4258.0 4260.0 4262.0 4265.0
Top of Dam Elev. (ft) 4257.0 4261.0 4263.0 4265.0 4287.0 4270.0
Nominal Increase in — 2 4 6 8 11
Normal Pool Elev. (ft)

GEI Consultants, Inc. a7
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Table 5.1
Storage Locations and Costs for Particlpating Entities

9,500

20,000 71,500 5,000 3,500 8,560
5L Charies Mesa 3,800 2,100 1,500 1.500

Floronce 2,300 1,300 1,000 1,000 |
Other Entities West of Puctio 3,700 2100 1,800 1,600
Pueblo West 5,500 5,500 5,500
5,000 5,000 5,000

Wntar Watsr |

miation Water )

~ Subiotal 107,100 48,500 43500 15,769 58,600 |

District Management Storage 15,000 10,500 4,500 15,000

. New Storago Cost
Entity Cast Costof Pueblo Turquolse Tota)
Renparstion
|Colorado Springs Utilities $33,600,000 $3,800, $22,400,000| $7,400,000( " $29,800,000
er FVA $15,860,000 $2.500, $13,300,000 30|  $13,300,
o™ $9,800,000 $0|  $7,000,000 $2,600,000 $9,600,000
Charles Mesa $2.500,000 $400, $2,100,000 $0 $2,100,
orence '$1,700,000] $300, $1,400.000 $0 $1.400,000]
er Entities Wast of Pucbig $1,600,000 3400, $0 $1,200,000 $1.200,500)
Wast $7,700,0001 $0 $7,700,000 $0 $7,700,
o $7,000,000 $0 $7,000,000 $0 $7,000,000
Co $7,000,000 $0 $7,000,000 $0 $7,000,
Winder Watar 50 0} $0 $0|
Avgmentation Water $0 50 $0 50 .
Sublntai $79,500,000 $7.400,000,  $50,900,000 $11,200,000]  $72100,000
District Management Storage $18,000,000 $0{ " $14,700,000 sa.aou,pon $18,000,000
Total §97,500,000 $7,400,0000 — $75,600,000 $14,500,000]  $90,100,000
[Cost por Acreoot $800 $200) $1.400 $740 1,220

GEI Consultants, Inc. 89
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Kevin Meador

From: Kugler, Daniel R. <KuglerDR@bv.com>
Sent: Tuesday, September 3, 2019 2:05 PM
To: Kevin Meador

Cc: Creamer, Bruce M.

Subject: RE: ENR index

CClI for April 2016 = 10279
CCl for August 2019 = 11311

Dan

From: Kevin Meador <kevin@secwcd.com>
Sent: Tuesday, September 03, 2019 1:38 PM
To: Kugler, Daniel R. <KuglerDR@bv.com>

Cc: Creamer, Bruce M. <CreamerBM@bv.com>
Subject: ENR index

Hi Dan,

If you still have access to the ENR CCI could you tell me the index on April, 2016 and the most recent value (August,
2019)?

Thanks,

Kevin

lf"

KEVIN J. MEADOR, P.E.| Principal Engineer
31717 United Avenue, Pueblo, CO 81001
+1719-948-2400 p | +1 719-948-0036 F | +1 720-252-4205 M

kevin@secwcd.com




