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Geographic Scope of Model
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Upper New Sub-Basin
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Upper New Sub-Basin Continued
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Watauga Sub-Basin
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Unimpairment

• Unimpaired (or “naturalized”) inflows necessary for testing impacts of 

alternative operating policies and demand levels

• Impairments include water withdrawals/discharges and reservoir 

regulation (including net evaporation)

• Goal: Force inflows to match monthly unimpaired gage flows, meaning 

measurement error is embedded in impairments and not gage flows

– USGS gage data is treated as ground truth
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Gages Used

USGS Number Description Period of Record Drainage Area (mi²)

03164000 New River near Galax, VA 1/1930 – Present 1141.0

03161000
South Fork New River near 

Jefferson, NC
1/1930 – Present 205.0

03481000 Elk River Near Elk Park, NC 10/1934 – 9/1955 42.0

03479500
Watauga R at North 

Carolina-Tennessee State 
Line

10/1942 – 6/1955 152.0

3480000
Watauga River At Stump 

Knob, TN
1/1930 – 9/1931; 
6/1934 – 9/1945

171.0

03479000
Watauga River near Sugar 

Grove, NC
4/1940 - Present 92.1
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Upper New & Watauga Sub-Basins - Gage Timeline
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Reference gages outside of basin used for inflow development are not shown



Upper New Sub-Basin – Gage Map
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New River near Galax 

(1304 cfs, 1895 cfs)

SF New River near Jefferson 

(286 cfs, 429 cfs) 

Norris Branch 

(ASU Lake)
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Flow Direction

• Level of impairment determined by gage flow relative 

to upstream impairments. 

• If gage flow is:

Less than 10x u/s impairments  Little/None 

10-25x u/s impairments  Moderate

Greater than 25x u/s impairments  Significant



Watauga Sub-Basin – Gage Map
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Flow Direction

• Level of impairment determined by gage flow relative 

to upstream impairments. 

• If gage flow is:

Less than 10x u/s impairments  Little/None 

10-25x u/s impairments  Moderate

Greater than 25x u/s impairments  Significant

Watauga at NC-

TN State Line 

(n/a, 256 cfs)

Watauga near 

Sugar Grove 

(95 cfs, 177 cfs)

Elk River 

near Elk Park 

(n/a, 82 cfs)

Buckeye Lake
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Gage has significant impairment
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Gage has moderate impairment

(2007 avg flow, LT avg flow)



Reservoir Summary

Year 
Constructed

Drainage Area 
(mi²)

Usable Storage 
(MG)

Norris Branch 1974 0.34 300

Boone 1957 0.91

Blowing Rock 1958 0.53 47

Roaring Gap 1927 1.12

Buckeye 1987 3.19 29

Coffey 1968 0.05 7
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Year Constructed Source: “Dams_June_2008” GIS files 

Drainage Area and Usable Storage Source: “Dams_June_2008” GIS files  and “03 LWSP Data.xlsx”

Buckeye Lake Source:  Beech Mountain Consultant: WEST, PLLC 



Reservoir Storage
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Inflow Development Methodology

• 1. Unimpair major basin gages (mainstem and tributary) by adding 

back historic upstream impairments

• 2. Compute flows and gains on a monthly basis

• 3. Extend flow and gains with incomplete records using monthly and 

annual correlations with other gages using USGS software Fillin

• 4. Scale filled-in flows and gains to ensure total inflow to downstream 

points matches actual unimpaired gage flows.

• 5. Disaggregate monthly filled in flows to daily using local unimpaired 

gage to preserve natural variation

– Impairment data is often only available on a monthly average, and can cause 

noise on a daily basis

– Goal: to build daily flows whose variation is representative of 

history while preserving monthly gage flows as ground truth
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Spreadsheet Showing Gage Unimpairment
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Flow Comparison: New River near Galax, daily
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Unimpaired Gage = daily gage flow adjusted for impairments upstream

Naturalized Inflow = monthly cumulative inflow disaggregated to daily to preserve natural variation



Flow Comparison: New River near Galax, monthly
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Unimpaired Gage = daily gage flow adjusted for impairments upstream

Naturalized Inflow = monthly cumulative inflow disaggregated to daily to preserve natural variation



Upper New Withdrawals and Discharges (2013-17)
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Impairments in Upper New Basin (1930-2017)
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Watauga Withdrawals and Discharges (2013-17)
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Upper New and Watauga Utility Withdrawals
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Winklers Creek (Upper New) and Lake Coffey (Watauga) WD not shown (Emergency sources)



Upper New and Watauga Utility Returns
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Upper New and Watauga Other Returns
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Upper New & Watauga Sub-Basins – Data Needs

• SAE and Historic Reservoir Data:

–Upper New Sub-Basin
• Roaring Gap Lake

• Norris Branch (ASU Lake)

• Blowing Rock

• Boone Water Supply Dam

• Roaring Gap

–Watauga Sub-Basin
• Lake Coffey
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Next Step – Model Simulation

24

• Basecase and alternative scenarios to be developed

• For each scenario, test a given set of facilities, operating policies, 

and demands over the historic inflow record

• Basecase

– Use recent demand levels and patterns

– Incorporate drought plans on file with DWR

• Alternatives

– Adjust facilities, operating policies, and demands

• Documentation

• Training


