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Tulsa District

Tulsa DistrictTulsa District
Oklahoma 2007Oklahoma 2007

A “Hurricane” of a YearA “Hurricane” of a YearA Hurricane  of a YearA Hurricane  of a Year
November 14, 2007November 14, 2007
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Tulsa District

OverviewOverview

•• Tulsa DistrictTulsa District
•• Types of projects and storage zonesTypes of projects and storage zones
•• Flood damage risk reduction operation.Flood damage risk reduction operation.
•• System water control plansSystem water control plans
•• Flood of June and July 2007Flood of June and July 2007
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Tulsa District

• 50 Projects
15 in the Red River Basin
35 in the Arkansas River Basin

• 12 Section-7 lakes (owned by others)

• 23 lakes with gated spillways
• 8 COE Hydropower
• 5 Navigation Locks
• 1 Chloride Control Project

Tulsa District:

One Corps Serving The Army and the Nation

Tulsa District

Arkansas River BasinArkansas River Basin
Watershed MapWatershed Map
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35 projects.
• 30 Corps of Engineers Projects
• 5 Section-7 Projects
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Tulsa District

Red River BasinRed River Basin
Watershed MapWatershed Map
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15 projects.
• 8 Corps of Engineers Projects
• 7 Section-7 Projects

Tulsa District

Types of Projects Types of Projects 
and Storage Zonesand Storage Zones

•• Tulsa District has primarily fourTulsa District has primarily fourTulsa District has primarily four Tulsa District has primarily four 
different types of water resources different types of water resources 
projects.projects.

Flood damage risk reduction projectsFlood damage risk reduction projects
Flood damage risk reduction projects withFlood damage risk reduction projects with

One Corps Serving The Army and the Nation

Flood damage risk reduction projects with Flood damage risk reduction projects with 
surchargesurcharge
Navigation lock and damsNavigation lock and dams
Navigation lock and dams with hydropowerNavigation lock and dams with hydropower
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Tulsa District

Storage ZonesStorage Zones
Flood Damage Risk Flood Damage Risk 
Reduction ProjectReduction Project

FLOOD CONTROL POOLFLOOD CONTROL POOL

CONSERVATION POOLCONSERVATION POOL

(Hydropower pool) (Hydropower pool) 
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INACTIVE POOLINACTIVE POOL
DAMDAM

Tulsa District

Wister LakeWister Lake
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Tulsa District

Fort Gibson LakeFort Gibson Lake
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Tulsa District

INDUCED SURCHARGE POOLINDUCED SURCHARGE POOL

Storage ZonesStorage Zones
Flood Damage Risk Reduction Flood Damage Risk Reduction 

Project with SurchargeProject with Surcharge

FLOOD CONTROL POOLFLOOD CONTROL POOL

CONSERVATION POOLCONSERVATION POOL

(Hydropower pool)    (Hydropower pool)    

TainterTainter
GateGate
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INACTIVE POOLINACTIVE POOL

DAM DAM 



6

Tulsa District

INDUCED SURCHARGE POOLINDUCED SURCHARGE POOL
T i tT i t

Storage ZonesStorage Zones
Flood Damage Risk Reduction Flood Damage Risk Reduction 

Project with SurchargeProject with Surcharge

FLOOD CONTROL POOLFLOOD CONTROL POOL

CONSERVATION POOLCONSERVATION POOL

(Hydropower pool)    (Hydropower pool)    

TainterTainter
GateGate
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INACTIVE POOLINACTIVE POOL

DAM  DAM  

Tulsa District

Copan LakeCopan Lake
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Taken July 2, 2007
Pool Elevation 732.8
Spillway release 9600 cfs
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Tulsa District

Keystone LakeKeystone Lake
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Tulsa District

Storage ZonesStorage Zones
Navigation Lock and DamNavigation Lock and Dam

NAVIGATION POOLNAVIGATION POOL
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INACTIVE POOLINACTIVE POOL
DAM  DAM  
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Tulsa District

Newt Graham Lock and DamNewt Graham Lock and Dam
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Tulsa District

Storage ZonesStorage Zones
Navigation Lock and Dam Navigation Lock and Dam 

with Hydropowerwith Hydropower

HYDROPOWER POOLHYDROPOWER POOL

NAVIGATION POOLNAVIGATION POOL

One Corps Serving The Army and the Nation

INACTIVE POOLINACTIVE POOL
DAM  DAM  



9

Tulsa District

Webber Falls Lock and DamWebber Falls Lock and Dam
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Tulsa District

Flood OperationFlood Operation
Individual ProjectIndividual Project

•• The goal of any flood damage risk reductionThe goal of any flood damage risk reductionThe goal of any flood damage risk reduction The goal of any flood damage risk reduction 
operation is to not exceed the downstream operation is to not exceed the downstream 
bankfull capacity.bankfull capacity.

•• Releases from the lake, when combined Releases from the lake, when combined 
with downstream runoff will not cause the with downstream runoff will not cause the 
river to exceed bankfull capacity ifriver to exceed bankfull capacity if
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river to exceed bankfull capacity, if river to exceed bankfull capacity, if 
possible.possible.

•• Flood waters will be stored as long as Flood waters will be stored as long as 
possible in order to accomplish this goal.possible in order to accomplish this goal.
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Tulsa District

Bankfull CapacityBankfull Capacity

One Corps Serving The Army and the Nation
Channel Cross SectionChannel Cross Section

Tulsa District

System Water System Water 
Control PlanControl Plan

•• Tulsa District has flood control projects Tulsa District has flood control projects 
in two river systems.in two river systems.

Arkansas River SystemArkansas River System
Red River System Red River System 

•• Each system water control plan attempts Each system water control plan attempts 
to balance the percent of storageto balance the percent of storage

One Corps Serving The Army and the Nation

to balance the percent of storage to balance the percent of storage 
contained in individual project flood contained in individual project flood 
pools.pools.
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Tulsa District

Arkansas River BasinArkansas River Basin
Watershed MapWatershed Map
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Tulsa District

One Corps Serving The Army and the Nation
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Tulsa District

Red River BasinRed River Basin
Watershed MapWatershed Map
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Tulsa District
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Tulsa District

Flood of June and Flood of June and 
July 2007July 2007

•• The Corps can not control The Corps can not control pp
floods, we can only respond to floods, we can only respond to 
the flood by managing the the flood by managing the 
outflows from our projects.outflows from our projects.
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Tulsa District

People Respond People Respond 
to Floods in to Floods in 

Different WaysDifferent Ways
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Tulsa District

One Corps Serving The Army and the Nation

Tulsa District
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Tulsa District

Total Rainfall for June 2007Total Rainfall for June 2007
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Tulsa District

Total Rainfall by Counties for June 2007Total Rainfall by Counties for June 2007
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Tulsa District

Total Rainfall by Counties for July 2007Total Rainfall by Counties for July 2007
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Tulsa District
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Tulsa District
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Tulsa District
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Tulsa District

One Corps Serving The Army and the Nation

Tulsa District
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Tulsa District
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Tulsa District

One Corps Serving The Army and the Nation



20

Tulsa District
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Tulsa District
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Tulsa District
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Tulsa District

The Following 17 Lakes  Filled to Over 90% Full

Tom Steed
Waurika
Hulah
Toronto
Elk City

Hudson
Oologah
Pensacola
Fort Gibson
McGee Creek

Copan
Kaw
Fall River 
Keystone

Texoma
Eufaula
Hugo

One Corps Serving The Army and the Nation
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Tulsa District

Reservoirs Peaking on June 30, 2007Reservoirs Peaking on June 30, 2007

Hulah Lake
Pool Crested at 767.06 (109%)
Top of flood pool is 765
Peak inflow was 87,000 cfs
Peak release was 44,600 cfs

Tom Steed Reservoir (USBR)
Pool Crested at 1414.34 (112%)
Top of flood pool is 1414

One Corps Serving The Army and the Nation

p p
Peak inflow was 6000 cfs
Peak release was 430 cfs

Waurika Lake
Pool Crested at 964.24 (120%)
Top of flood pool is 962.5
Peak inflow was 73,300 cfs
Peak release was 6,200 cfs

Tulsa District

Tom Steed ReservoirTom Steed Reservoir

One Corps Serving The Army and the Nation
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Tulsa District

Waurika LakeWaurika Lake
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Taken July 1, 2007
Pool Elevation 963.9
Release 6,200 cfs

Tulsa District

Hulah LakeHulah Lake
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Taken July 1, 2007
Pool Elevation 766.57
Spillway release 30,400 cfs
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Tulsa District

Hulah Lake DownstreamHulah Lake Downstream
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Taken July 1, 2007
Pool Elevation 766.57
Spillway release 30,400 cfs

Tulsa District

Reservoirs Peaking on July 1, 2007Reservoirs Peaking on July 1, 2007

Toronto Lake
Pool Crested at 932.1 (107%)
Top of flood pool is 931
Peak inflow was 59,000 cfs
Peak release was 15,300 cfs

Elk City Lake
Pool Crested at 829.7 (129%)
Top of flood pool is 825
Peak inflow was 115,500 cfs
Peak release was 26,200 cfs

One Corps Serving The Army and the Nation
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Tulsa District

Toronto LakeToronto Lake
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Tulsa District

Elk City Lake SpillwayElk City Lake Spillway
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Taken July 3, 2007
Pool Elevation 828.26
Spillway release 6500
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Tulsa District

Reservoirs Peaking on July 2, 2007Reservoirs Peaking on July 2, 2007

Copan Lake
Pool Crested at 732.84 (129%)
Top of flood pool is 732
Peak inflow was 42,000 cfs
Peak release was 9,600 cfs

One Corps Serving The Army and the Nation

Tulsa District

Copan LakeCopan Lake

One Corps Serving The Army and the Nation

Taken July 2, 2007
Pool Elevation 732.8
Spillway release 9600 cfs
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Tulsa District

Reservoirs Peaking on July 3, 2007Reservoirs Peaking on July 3, 2007

Kaw Lake
Pool Crested at 1046.05 (107%)
Top of flood pool is 1044.5
Peak inflow was 158,000 cfs
Peak release was 52,400 cfs

One Corps Serving The Army and the Nation

Tulsa District

Kaw LakeKaw Lake

One Corps Serving The Army and the Nation
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Tulsa District

Reservoirs Peaking on July 4, 2007Reservoirs Peaking on July 4, 2007

Fall River Lake
Pool Crested at 986.72 (97%)
Top of flood pool is 987.5
Peak inflow was 65,500 cfs
Peak release was 4,300 cfs

One Corps Serving The Army and the Nation

Tulsa District

Fall River LakeFall River Lake

One Corps Serving The Army and the Nation

Taken July 3, 2007
Pool Elevation 986.66
Spillway release 3,100 cfs
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Tulsa District

Reservoirs Peaking on July 5, 2007Reservoirs Peaking on July 5, 2007

Keystone Lake
Pool Crested at 755.22 (106%)
Top of flood pool is 754
Peak inflow was 190,500 cfs
Peak release was 75,100 cfs

One Corps Serving The Army and the Nation

Tulsa District

Keystone LakeKeystone Lake

One Corps Serving The Army and the Nation

Taken August 3, 2007
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Tulsa District

Reservoirs Peaking on July 6, 2007Reservoirs Peaking on July 6, 2007
Lake Hudson
Pool Crested at 635.54 (97%)
Top of flood pool is 636
Peak inflow was 106,900 cfs
Peak release was 102,000 cfs

One Corps Serving The Army and the Nation

Tulsa District

Lake HudsonLake Hudson

One Corps Serving The Army and the Nation
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Tulsa District

Reservoirs Peaking on July 8, 2007Reservoirs Peaking on July 8, 2007

Oologah Lake
Pool Crested at 663.96 (120%)
Top of flood pool is 661p p
Peak inflow was 149,800 cfs
Peak release was 30,900 cfs

Grand (Pensacola) Lake
Pool Crested at 754.54 (95%)
Top of flood pool is 755
Peak inflow was 143,450 cfs
Peak release was 106,800 cfs

One Corps Serving The Army and the Nation

Tulsa District

Oologah LakeOologah Lake
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Taken July 7, 2007
Pool elevation 663.87
Spillway release 30,850 cfs
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Tulsa District

Oologah LakeOologah Lake

One Corps Serving The Army and the Nation

Taken July 7, 2007
Pool elevation 663.87
Spillway release 30,850 cfs

Tulsa District

Grand LakeGrand Lake
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Taken July 6, 2007
Pool elevation 754.02
Release 90,300 cfs
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Tulsa District

Grand Lake SpillwayGrand Lake Spillway
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Taken July 6, 2007
Pool elevation 754.02
Release 90,300 cfs

Tulsa District

Reservoirs Peaking on July 9, 2007Reservoirs Peaking on July 9, 2007

One Corps Serving The Army and the Nation

Fort Gibson Lake
Pool Crested at 581.67 (98%)
Top of flood pool is 582
Peak inflow was 100,000 cfs
Peak release was 50,800 cfs
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Tulsa District

Fort Gibson LakeFort Gibson Lake

One Corps Serving The Army and the Nation

Taken July 18, 2007
Pool elevation 577.86
Release 33,800 cfs

Tulsa District

Reservoirs Peaking on July 10, 2007Reservoirs Peaking on July 10, 2007

McGee Creek Lake (USBR)
Pool Crested at 181.6 meters (102%)
Top of flood pool is 181.5 meters
Peak inflow was 13,500 cfs
Peak release was 5,900 cfs

One Corps Serving The Army and the Nation
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Tulsa District

One Corps Serving The Army and the Nation

Tulsa District

Reservoirs Peaking on July 13, 2007Reservoirs Peaking on July 13, 2007

Lake Texoma
Pool Crested at 640.73 (104%)
Top of flood pool is 640
Peak inflow was 158,000 cfs
Peak release was 42,160 cfs

One Corps Serving The Army and the Nation
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Tulsa District

Lake Texoma Flood of 2007Lake Texoma Flood of 2007

One Corps Serving The Army and the Nation

Tulsa District

Denison Dam Flood GatesDenison Dam Flood Gates

Open 114 days between April 4 and September 7, 2007 Open 114 days between April 4 and September 7, 2007 
Maximum Discharge 42,160 on 7Maximum Discharge 42,160 on 7--1515--0707

One Corps Serving The Army and the Nation
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Tulsa District

Reservoirs Peaking on July 15, 2007Reservoirs Peaking on July 15, 2007

Eufaula Lake 
Pool Crested at 598.09 (111%)
Top of flood pool is 597
Peak inflow was 108,400 cfs
Peak release was 50,300 cfs

One Corps Serving The Army and the Nation

Tulsa District

Eufaula Lake

One Corps Serving The Army and the Nation

Taken July 6, 2007
Pool elevation 597.80
Release 36,500 cfs
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Tulsa District

Eufaula Lake

One Corps Serving The Army and the Nation

Taken July 12, 2007
Pool elevation 597.61
Release 50,300 cfs

Tulsa District

Reservoirs Peaking on July 18, 2007Reservoirs Peaking on July 18, 2007

Hugo Lake 
Pool Crested at 435.5 (91%)
Top of flood pool is 437.5
Peak inflow was 56,800 cfs
Peak release was 10,000 cfs

One Corps Serving The Army and the Nation
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Tulsa District

Hugo LakeHugo Lake

One Corps Serving The Army and the Nation

Taken June 11, 2007
Pool elevation 408.47
Release 3,400 cfs

Tulsa District
100000

125000

Caney River at Bartlesville, OKCaney River at Bartlesville, OK
Unregulated Peak
Flow = 105,300 cfs
Stage = 28.5 feet
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50000

75000

Regulated Peak
Flow = 38,600 cfs
Stage = 21.5 feet
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25000

BART OBS FLOW-LOC CUM BART UNREG FLOW-LOC CUMFlood Stage is 13 feet
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Tulsa District
300000

350000

Verdigris River at Independence, KSVerdigris River at Independence, KS

Unregulated Peak
Flow = 323,600 cfs
Stage = 61 feet

Fl
ow

 (c
fs

)

150000

200000

250000

Regulated Peak
Flow = 147,300 cfs
Stage = 52.4 feet

One Corps Serving The Army and the Nation
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Flood Stage is 30 feet

Tulsa District
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Arkansas River at Tulsa, OKArkansas River at Tulsa, OK

Unregulated Peak
Flow = 285,300 cfs
Stage = 24.2 feet
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41

Tulsa District
600000
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Arkansas River at Muskogee, OKArkansas River at Muskogee, OK
Unregulated Peak
Flow = 602,100 cfs
Stage = 45.2 feet
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One Corps Serving The Army and the Nation
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MUSK OBS FLOW-LOC CUM MUSK UNREG FLOW-LOC CUMFlood Stage is 28 feet

Tulsa District
600000
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Arkansas River at Van Buren, ARArkansas River at Van Buren, AR
Unregulated Peak
Flow = 675,000 cfs
Stage = 42.5 feet
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Tulsa District
200000
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Red River at Arthur City, TXRed River at Arthur City, TX
Unregulated Peak
Flow = 237,200 cfs
Stage = 31.9 feet
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ARTH OBS FLOW-LOC CUM ARTH UNREG FLOW-LOC CUMFlood Stage is 22 feet

Tulsa District
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Red River at Dekalb, TXRed River at Dekalb, TX
Unregulated Peak
Flow = 305,400 cfs
Stage = 38.2 feet
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Tulsa District

Tulsa DistrictTulsa District
Tulsa District

Questions?Questions?
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