e

S1EVEN AMIESOINEE

VAV HEEIETFNU IASSOLIAIESHINT




Project Team

e Engineering Team » City of Golden
= Wheeler = Dan Hartman
» Project management = Vince Auriemma
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City of Golden Water Supply
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PROJECT OVERVIEW

» 34-foot-high, Class | dam

» 2,140 acre-feet of storage
= 1,340 acre-feet open reservoir
- 800 acre-feet alluvial bank' storage,

H hannellstorage adjacent to)West
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Streamflow (cfs)
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The Challenge

Average Monthly Flows in Clear Creek Near City of Golden Water Treatment Plant

 Worst drought in recorded history
+Adverse SEO administrative decision

—on September 6, 2 \02
* Emergency ac"tionS\\

= Drastic water conservation
= Emergency/water stoége purchases

* Three-yeay projec ast#’ac ed to
*one-yea prOJect {\* k\'\\\:
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The Solution

« Four-way partnership
= City of Golden
= State Engineer’s Office
* Engineering Team
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= Contracting J‘Qimr
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Inirasparty' SEQireview:
CVI/GE construction
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PROJECT FEATURES

Seepage
Barrier Wall

Qutlet Works
and Spillway

P/

Embankment Dam \\
AN f'r \
,“ Bank Storage \\
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PROJECT FEATURES:
1,925 foot-long embankment dam




PROJECT FEATURES:
1,975 foot-long flood levee




PROJECT FEATURES:
2,160 foot-long seepage barrier wall




PROJECT FEATURES:

Combined spillway/outlet tower
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PROJECT FEATURES:

Bank storage adjacent to the reservoir

WAY 40




Guanella Reservoir Decree

* Direct Flow Rights of 60 cfs
» Total storage rights of 2,600 acre-feet
» Adjudication in 1985
.--;-.g__%:-.-__:l?redates Senate Bill 120/ R
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Bank Storage Monitoring Wells
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SITE GEOLOGY
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DAM ALIGNMENT
* Minimize depth to top of silt

* Impound normal pool to El. 8620




DAM FOUNDATION SEEPAGE CONTROL

e Depth to top of foundation silt varied
from 20 to 70 feet

e Groundwater was shallow

(< 10 feet deep)
"Co entional cutoeff trench we J
w ch cultand expensive k l)w.u_, 8 of hyp. |
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EMBANKMENT DAM CROSS
SECTION WITH SB WALL

6" Basecourse
18" Riprap Over
9" Bedding
NHWL = EL. 8620.0' e
= » ¥ Cellular Concrete
3 Mat Erosion
Protection

Soil-bentonite

= Zone 1 - Silt Core
Seepage Barrier Wall

= Zone 2 - Filter/Drain Sand
= Zone 3 - 6" Minus Pit Run
= Zone 3a - Transition Zone

Top of silt- - - -




ZONE 1 - SB WALL
CONNECTION DETAIL
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SB WALL ALIGNMENT WITH
WINDOWS




Seepage Barrier Wall Performance
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USACE & USFS Permitting

Bank Storage
Area

Flood Levee
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Flood Levee

. DeS|gned forPIVI —
= IDF =46,600cfs; &V
= 3 feet of freeboard. = | |

= Saved about $ 3 m|II|on when S
comparedito) conventlonal sp|llway



Spillway/Outlet Works

« Spillway design discharge = 230 cfs
* 54-inch-diameter outlet conduit
o Baffled outlet terminal structure

. Excavated earth discharge channel




Diversion and Inlet Pipeline

b a

Sediment Trap Structure

-~ *24-inch and 30-inch
— _ plastic & concrete pipe



Mass Reservoir Excavation

* 450 acre-feet of additional storage created
durlng constructlon
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CM/GC Construction

Construction
Management at Risk
= Owner/Engineer contract
for dJ@SjQJmJ B
CVIIGC manag ;ju...,h SR
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-

= Significant contractor
nvoelvement in‘aesign

Guaranteed Maximum Price



Fourth Quarter of 2002
 Completed final drilling phase

» Third-party SEO review approval
. Completed final designs

-

sompleted 404 pe mittinge .
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First Quarter of 2003

 Completed internal review

- SEO deS|gn submltted
p §§ IV —
- = Bidisubcontractor packages;
”* . Develog ped|GNPContract




Second Quarter of 2003

SEO approval
Site preparation

Initiated Zone 3 production
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Site Preparation/Zone 3 Production

Zone1 (Core)r
= On-site silts and clays fro '

Zone% (-S h‘E‘"S’)"”’ =
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Intake Tower
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PHASE | EMBANKMENT

PLACEMENT




Third Quarter of 2003

o Outlet conduit

SBW in dam foundation
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Outlet Conduit




Foundation Seepage Barrier Wall




Flood Levee







Fourth Quarter of 2003

« Phase Il embankment construction

« Completed SBW for bank storage area
» Completed intake tower

= Completediterminal structuresé: = =
m- _:-:-'__"SJ m)crur ge:channel :
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Phase Il of Embankment Dam







2004 Activities

Conditional SEO filling approval
Initial filling & monitoring

Completed crest basecourse

~» Installed dam safet JIDEI'—‘J‘},S«E,_L"EJ" s
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