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Agenda
- Review of updated model components and schematic

- Summary of model inputs and individual system data

- Updated inflows and verification

- Preliminary simulation results
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Purpose of the Cape Fear - Neuse 
Hydrologic Model

A combined model of the Cape Fear and Neuse River 
Basins at the finest practical geographic resolution and 
timestep.

Uses:
1. Evaluation of the combined effects of municipal water 
supply plans
2. Evaluation of interbasin transfer permit applications
3. Development of individual water supply plans –
model will be on the DWR server and available to 
stakeholders and their consultants
4. A platform for developing risk-based drought plans.
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Typical Model Output
• River flow and reservoir storage

• Derived attributes
– Frequency and duration of drought plan activation
– Environmental / instream flow statistics
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Combined Model Schematic
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Combined Model Schematic and 
Updated Model Components 
Walkthrough in OASIS GUI
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Main Model Upgrades
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• Combined Cape Fear/Neuse models to allow 
evaluation of interconnections

• Unimpaired inflows for both basins extended 
through water year 2011
– New methodology for Siler City and Harris Lake

• Inflow update routine now automated
• Updated operating rules

– Jordan drought protocol, flood operations, and hydropower
– Siler City, OWASA, Fayetteville, and others
– Revised weighting to reflect basin-wide water allocation 

priorities
• Withdrawals and discharges linked
• Uniform demand multiplier adjustment
• On/off switch for drought plan activation



Jordan Drought Plan as Summarized by COE



Features of Modeled Drought Plan

• Drought levels (triggers)
– Drought level tied to water quality zone (i.e, water quality storage 

remaining) as shown in previous COE summary table
– Trigger 1 activated when level 1 is reached
– Other triggers hit when associated zones are reached and 7 days 

in the prior trigger condition has elapsed.  No skipping of levels 
allowed.  

– Each trigger leads to reductions in Lillington target or change in 
minimum Jordan release

– All triggers lifted if lake completely refills 
– Otherwise, trigger 2, 3, and 4 lifted if WQ zone improves (refills) 

two levels.  Trigger 1 lifted only if lake completely refills.



• Trigger 1 response
– During drawdown (with prior drought level = 0)

• Lillington target reduced incrementally (50 cfs) from 600 to 
450 cfs every 7 days.  

– During refill (with prior drought level = 2)
• Lillington target fixed at bottom of range (450 cfs) to be 
conservative 

• Trigger 2 response
– Same as above for drawdown, except target range is 300 to 450 

cfs
– During refill, target fixed at bottom of range (300 cfs) to be 

conservative
• During drawdown:  if prior trigger (1 or 2) resulted in flows at 

bottom of its target range, then step down to next flow increment 
immediately 

• Trigger 3 response  
– No Lillington target, but minimum Jordan release increased from 

40 to 200 cfs. 
• Trigger 4 response

– No Lillington target, but minimum Jordan release reduced from 200 
cfs (stage 3) to 100 cfs. 

• For triggers 3 and 4, release can be reduced if local inflow is 
adequate to provide 300 cfs at Lillington.  Minimum release shall 
not drop below 40 cfs.  [In reality, until turbines are installed in 
the near future, Corps has difficulty controlling gates and 
providing minimum flow of anything less than 200 cfs.]

Features of Modeled Drought Plan (cont’d.)



• Release from Jordan treated as a minimum, not maximum, 
release.
– Modeled release will exceed the minimum only if local inflow 

is inadequate to meet the Lillington target (since inflows can 
be negative) or if net withdrawals down to Lillington need to 
be met

• Perfect foresight of local inflows and net withdrawals
– Under normal conditions, Jordan will release what is needed 

to meet the Lillington target exactly while meeting all 
intervening net withdrawals

– No safety factor for release

• Jordan release is not increased for needs downstream of 
Lillington

Other Modeled Aspects of Jordan Releases



Individual System Data Summary
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• Summary of demand and discharge patterns for 
utilities, reservoir curves, and drought plans

• Located in supplemental slides
– Cape Fear Systems Data Summary.ppt
– Neuse Systems Data Summary.ppt



Model Input Data Summary
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Reservoir Storage, Cape Fear Basin
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Reservoir Storage, Neuse Basin
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Summary of Storage, Cape Fear Basin
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Summary of Storage, Neuse Basin
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Summary of Demands and Discharges,
Cape Fear Basin
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Summary of Demands and Discharges,
Neuse Basin
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Inflow Development
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Inflow Update
- Updated finalized inflow datasets through September 

30, 2011 for both basins
- Staring 10/2004 for the Cape Fear
- Starting 05/2008 for the Neuse

- Used existing inflow methodology for both basins
- Originally developed in 2004 for the Cape Fear, and in 2008 

for the Neuse
- Match USGS gages on a monthly basis, disaggregate to daily 

flows using local unimpaired gages
- Slight changes in Cape Fear methodology for Siler City and 

Harris Lake, as well as time-of-travel routing to Lillington and 
Tar Heel gages.
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Select Long Term Gages – Cape Fear
Gage is significantly impaired

Gage is moderately impaired

Gage has little to no impairment

Reedy Fork nr Oak Ridge (20, 0.9)

Cape Fear nr Lillington (2922, 292)

Cape Fear nr Tar Heel (4453, 424)

Cape Fear nr Kelly (5119, 478)

Deep River at Moncure (1247, 49)

Water Year 2007 statistics:
(Avg. cfs, 7 day min avg. cfs)

Reedy Fork nr Gibsonville (69.4, 0.01)

Haw R at Haw R (519, 57)

Flat Creek nr Inverness (9.8, 2.4)



Select Long Term Gages - Neuse
Gage is significantly impaired

Gage is moderately impaired

Gage has little to no impairment

Eno River at Hillsborough (44, 1.6)

Flat River at Bahama  (115, 0.05)

Neuse River nr Clayton (994, 223)

Neuse River nr Goldsboro (2196, 226)
Neuse River at Kinston (2710, 303)

Little River nr Princeton (176, 0.01)

Contentnea Creek nr Hookerton (735, 35)

Middle Creek nr Clayton (90, 6.6)

Water Year 2007 statistics:
(Avg. cfs, 7 day min avg. cfs)



0
2
4
6
8

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005

G
ag

e 
R

ef
er

en
ce

 N
um

be
r

Timeline for Gage Data

2012

Gage Timeline – Cape Fear
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Deep R. nr. High Point
W.Fork Deep R. nr. High Pt

Muddy Ck nr. Archdale
Deep R. nr. Randleman

Deep R. at Ramseur
Bear Ck nr. Robbins

Tick Ck nr. Mount Vernon Springs
Rocky R. nr. Crutchfield Crossroads

Deep R. at Moncure
N.Buffalo Ck nr. Greensboro
S.Buffalo Ck nr. Greensboro

Haw R. nr. Benaja
Reedy Fork nr. Oak Ridge

Reedy Fork nr. Gibsonville
Haw R. at Haw R.

Stony Ck nr. Burlington
Big Alamance Crk nr. Elon College

Haw R. nr. Bynum
Haw R. nr. Pittsboro

Cane Ck nr. Orange Grove
Cane Ck nr. Teer

Morgan Ck nr. Chapel Hill
New Hope Ck nr. Blands

New Hope R. nr. Pittsboro
Buckhorn Ck nr. Corinth

Cape Fear R. at Lillington
Little R. at Linden

Little R. nr. Manchester
Flat Ck nr. Inverness

Rockfish Ck at Raeford
Rockfish Ck nr. Hope Mills

Cape Fear R. at Huske Lock nr. Tarheel
Cape Fear R. at Lock 1 nr. Kelly

NE Cape Fear R. nr. Seven Springs
Nahunga Crk nr. Warsaw

NE Cape Fear nr. Chinquapin
Grove Ck at Kenansville
Rockfish Ck nr. Wallace

Little Rockfish Crk at Wallace
Black R. nr. Tomahawk

Little Coharie Ck nr. Roseboro
South R. nr. Parkersburg

Colly Ck nr. Kelly
Hood Ck nr. Leland



Gage Timeline – Neuse
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• Force model run to match historic inflow and water supply 
withdrawals

• Simulate with drought plan and compare simulated and historic 
Jordan operations

• See following slides for updated Jordan modeled operations

Jordan Verification





Because of La Nina concerns , Corps dropped Lillington target to 550 cfs before hitting WQ Zone 1, so drawdown was less



WQ Zone 0

WQ Zone 1

WQ Zone 2

WQ Zones 3 and 4

Historic Operations in 2009



• Force model run to match only water supply withdrawals from lake
– Simulated inflow into Jordan Lake no longer forced to match 

historic inflow

• Simulate with drought plan and compare simulated and historic 
Jordan operations

Jordan Verification







Harris Inflows Verification



Falls Verification with Back-Calculated 
Inflows updated 2008-2011
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Falls Verification of Operating Rules –
Matching Water Supply Withdrawals
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Provisional Inflow Update
- Upgraded provisional inflow update module to allow 

for automatic download of USGS gage data and 
reservoir data
- Streamlined Neuse provisional inflow methodology
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Preliminary Model Runs
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Jordan – Simbase Elevation
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Jordan – Simbase WS Storage
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Falls – Simbase Elevation
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Falls – Simbase WS Storage
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Jordan – Simbase with 2050 Demands
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Falls – Simbase with 2050 Demands
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Assumes 92 mgd Raleigh demand from Falls, with remaining 8 mgd from Swift Creek



Interbasin Transfer Scenario
- Assume 10 MGD from Jordan Lake to Durham 

(via Cary)

- Compare to SimBase (non-transfer scenario)
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Durham WS Storage
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Jordan WS Storage
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Falls WS Storage
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Position Analysis (Forecast) Run
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Jordan Elevation
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Falls Elevation
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