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Altoona Horseshoe Curve Reservoir System
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Connected Papulatlon — 75,000

AVerage Da|Iy Demand — 11.5 MGD

Safe Yield— 14.5 MGD

Total Storage — 2.8 Billion Gallons

Number of Reservoirs — 12

Horseshoe Curve Reservoirs — 40% of Total




Streams Polluited by Acid Mine Drainage

Bypass Channel Diverts Low Flow Around Reservoirs
Original Construction — 1886 to 1913

Water Treatment Plant — 7.5 MGD Capacity (1968)
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Plan of Reservoir System
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- ;dra-Lﬂy_: Features

SN SESIES
B EMErgency Spiliways
SIdErChannel Spillways
Bypassi@dannéls amnd Diversion Tunnel

Small DamiBuilt to Economically Connect Tunnel
Outlet tora Bypass Channel (to Avoid an Aqueduct)

Broad-Crested, Sharp-Crested and Ogee Weirs
Reservoir Intake Towers
One of the Most Complex PA Water Supply Systems
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Hvdraulic Design

| Cuwéru/zrjrl JENOPEMINGS — Orifice Formula
pnelEvdraulics™= Inlet/Outlet Control

I o~

Design|— Steady Uniform

Flow/Mannings Egn

gpillway Overiews — Welr Formula/Velocity Vectors

WaterStFaeerProliles — Standarac
Chutes — Uné?eady/ Rapidly Variec
Dam Break Analysis — Unsteady F

Step Method
Flow (Energy Egn)
ow (Rapidly Varied)

Spatially’ Varied Flow/Critical Dept
Spillways & Overflow Structures

Terminal Structure Hydraulics

N — Side Channel
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CONPSIOINENTIN ejé @lassification - High Hazard
e IIWeysiPass 2656 0l PV, Seriously Inadequate
Hydratlicieapeaeity Must Be Upgraded

ProjeckHvtst Protect Bypass Channel System That
Diverts [Low Elow AMD/Sediment Around Reservoirs

Portions of System Badly Deteriorated (Concrete)
Solutioni Cannoet Compromise Reservoir Storage

Partial Fix Not Possible — Failure of Kittanning Point
Dam Overtops Impounding & Lake Altoona Dams
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S HEBEN(BasEd o iazand 8 Size Classification)

I OsSEYEreNeompination of Critical
Weterog et yarologic Conditions that

\

dreENREGsOIE)) POSSIbIE i a Region...”
Hydrometerelogical Report for Susquehanna
River Basini— Probable Maximum Precipitation
/2-Hour Stormy Duration

Total Precipitation — 33.6 In.,

Max 6-hr Rainfall - 28.9 In.
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USGS., 75 , ASHVILLE , ALTOONA AND CRESSON
QUADRANGLE. PHOTCREVISED 1972, SCALE ~1:2000.

USGS., 75', HOLLIDAYSBURG PA. QUADRANGLE
DATE: |S63 , SCALE -1:2000.

Reservoir Watershed Boundary (12.42 sg. mi.)
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Basin Geome?ry Important
Reservoir' Surcharge Storage Negligible (5%)

Also Surcharge Storage Will Not Contain
Upstream Dam Breach




d’ , 15 dro‘gy (Cont.)

SUmmehs of C mulatlve PMF Peak Discharges
Mitanning Po_lnt Dam — 21,325 CFS
Ze ImpelRapeErDam — 22,760 CFS

5. Lakeviitoona Dam — 31,880 CFS

-

Above Values Used to Design Hydraulic

Structures For Safely Routing PMF Through
System
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i _»frcccr | g‘&)lnt Reservoir
# DEF=al D,am

chc“e IR @ridinaifConstruction — 1886
1 Helightt™=45 Feet, Crest — 600 Feet

NommeIFeo] Elevation — 1501.5 MSL

Storage Capaciw — 53 Million Gallons
Normal Pool Area — 12.6 Acres
Spillway — 34 Ft. Broad Crested Weir

Available Head — 5.3 Feet
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_ Proﬁctiom of i<]utz) ing Peint Dam Paramount
Li t*f' eepoard (5") Means Limited Spillway on Dam

Seluten=Ipivert PME torBypass Channel Using Levee
& Floodwall

Converdence eirGlen White Run & Kittanning Run
Causes Hydratlic Jump: and Standing Waves

Overflow: Spillway: Needed Here to Divert Some Flow
into Reservoir or Risk Breaching Bypass Channel

New Reservoir Spillway Required for this Overflow

Another Overflow Spillway Needed Below Dam to
Divert Excess Channel Flow into Impounding Reservoir




£ ZpuiElFIow
4 L (21,325 CFS)
Levee & Floodwall

Existing Spillway (1350 CFS) Upstream Spillway (4,940 CES)" —

-ﬂ = Reservoir Spillway (5,650 CFS)
£ -

Kittanning Point Dam Improvements
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Upstream Side-Channel Spillway to Pre'v‘ent Hydraulic Jump at
Stream Juncture (4,950 CFS Capacity — 150 Broad Crested Weir)
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EX|st|ng 34 Ft. Principal Spillway (1,350 CFS)




New 150 Ft. Reservoir Spillway (5650 CFS Capacity, Ogee Weir)




Bypass Channel Floodwall (16,385 CFS Capacity) — 12.5 Ft. High
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Downstream Side-Channel Spillway, Reduc'e“Bypass Channel Flow
(7,560 CFS Capacity-100 Ft. Broad Crested Weir, Variable Width)




EX|st|ng Bypass Channel (8 830 CFS CapaC|ty) 20 Ft Wide, 1:1
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S linpounding Reservoir
eﬁ\;pe_— ROIIEC EARLN Dam
D)zt of rigLnaI. Construction — 1896

» [Height™56'Feet, Crest — 1,100 Feet
NoermelrPeol Elevation — 1434.7 MSL

Storager@apacity — 315 Million Gallons
Normall Peol Area — 42.8 Acres

Primary Spillway — 25 Ft. Ogee Weir

Emergency Spillway — 100 Ft. Side
Channel Broad Crested Weir
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i-m OPErSic |I|ty.ProbIems Reqguire Rockfill Toe

Ini JrJI‘rJ 2D Rediices  Spillway Length (Deflates
IDUFRE P ERSAEL. of Spillway Head, 70 MG - Storage)

Stabihityaaelysis' Favorable Along with PVC
MembraneNyaterproofingland Grout Curtain

New 20'Ft. Stainless Steel Principal Spillway
Regulates Pool Elevation, Closes During PMF

New Multi-Port Intake Tower and Access Bridge
Bypass Channel and Tunnel Rehabilitation
Crest Roadway, Lighting, Downstream Toe Drain




PIF Flow
(22,760 CFS)

I

Reservoir Spillway (13,240 CFS)

!

Existing Spillway:(9,520'CFS) -—~

Impounding Dam & Reservoir
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BYpass,Channeli(9;520iCES);
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Upgraded Impounding Dam
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New Bypass Channel & Tunnel Entrance (vitrified clay line plates)
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Diversion Structure at Tunnel Entrance
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New Primary Spillway (Diverting Water Into Lake Altoona)




Existing Impounding Dam Spillway (3,180 CFS Capacity)
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Emergency Spillway (13,240 CFS)-Ogee Weir/Approach Channel




Spillway Chute and Inflated Rubber Dam
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ector Bucket Rock Armor/Riprap Channel
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Overview of Impounding Dam Spillway and Water Plant
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Intake Tower Bridge & Operating Platform at Normal Pool




Storage Capacity — 836 Million Gallons
Pool Area — 89.1 Acres

Primary—Emergency Spillway — 132 Ft.
Broad Crested Weir (w/inflatable dam)




STESS (GETE N R0 CFS)

Side-Channel Spillway/(30,000'CES)

Concrete Floodwall efie T :E!*"‘“‘
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i ElepaWallfen Pam €rest Increases Available
rJerJ\ pEaE seREdlices Spillway Width to 132 Ft.

Stiability Anallysis Favorable forr Floodwall (Rapid
DrawdoewnsEactor of Safety is 1.50 - 1.85)

InfiatapleNampMaintains Storage (Deflates During
PME, MakingrAvailable 4 Ft. More of Spillway Head)

Side-Channel Spillway Avoids Rapidly Varied Flow and
Cross Wave Formation to Adjacent Curvilinear

Bypass Channel




| Bypass Channel Rehab -'Préssure Mortar Surfacing
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Spillway Ogee Weir Construction
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Counterfort




Slde Channel SplII'way Trdngh Construction



Side Channel Spillway and Bypass Channel
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Lake Altoona Dam Embankment & Access Road




i
Intake Tower and Flood Wall




New 132 Ft. Spillway with Ogee W




Lake Altoona Spillway & Inflated Rubber Dam
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- Sgnedule &,Cost Summary
]
Constrt nastarted - June 1984

eenstlictionrEompleted - August 2000
" \Constrliction Cost -  $13,500,000

1. Kittanning Dam; - $ 2,700,000
2. Impounding Dam - $ 3,900,000
3. Lake Altoona Dam - $ 6,900,000




@Uiestions and Comments




