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Unimpairment

- —
- ——
-

- Unimpaired (or “naturalized”) inflows necessar)
alternative operating policies and demand levels

- Impairments include water withdrawals/discharge
regulation (including net evaporation)

- -Goal. Forceinflows to matelh-menthly unimpairegegage
measurement erroris embedded In impairments and NOt gag e

- USGS gage data is treated as ground truth
e
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Gages Used

Upper
New

Watauga —

USGS Number

03164000

03161000

03481000

03479500

3480000

03479000

Description

New River near Galax, VA

South Fork New River near
Jefferson, NC

Elk River Near Elk Park, NC

Watauga R at North
Carolina-Tennessee State
Line

Watauga River At Stump
Knob, TN

Watauga River near Sugar
Grove, NC

Period of Record

1/1930 — Present

1/1930 - Present

10/1934 - 9/1955

10/1942 - 6/1955

1/1930 - 9/1931;
6/1934 — 9/1945

4/1940 - Present




— NEW RIVER NEAR GALAX,
VA

S50UTH FORK NEW RIVER
MEAR JEFFERSON, NC

ELKRIVER MEAR ELK
PARK, NC

WATAUGA R AT NORTH
CAROLINA-TENMESSEE
STATE LUINE

VWATAUGA RIVER NEAR
SUGAR GROVE, NC

—WATAUGA RIVER AT
STUMP KNOB, TENN.

1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015

Reference gages outside of basin used for inflow development are not shown




New River near Galax
(1304 cfs, 1895 cfs) 9 (o
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(286.cfs, 429 cfs) —» Flow Direction

Thurmond
* Level of impairment determined by gag@v_w
to upstream impairments. .
« If gage flow is: e
Less than 10x u/s impairments - Little/None
10-25x u/s impairments > Moderate
Greater than 25x u/s impairments = Significant

Gage has significant imp%merﬂonda

sz Crucis / Triplett

o Boone sonlesornae | Gage has moderate impairment

o Blowmg Rock Gage hasdittle or no impairment

"(_)__ K
Darby

(2007 avg flow, LT avg flow)™



Watauga Sub-Basin — Gage Map

Watauga at NC-
TN State Line
(n/a, 256 cfs)

Amantha

@® Reservoirs

@ USGS Gages

Watauga near
Sugar Grove.
(95 cfs, 177 cfs) .o}

@)

—» Flow Direction

s « Level of impairment determined by gage flow relative
mapuckeye Lake to upstream impairments.
+ If gage flow is:
Beect i i i
l‘v.'h',)(z,mts:]m Lake Coffey i Less than 1_Ox u/_s impairments - Little/None
: 10-25x u/s impairments - Moderate
Elk River [1319] el (154) Greater than 25x u/s impairments = Significant
near Elk Park " skiResort Y Gage has significant impairment
(n/a, 82 cfs) [1127]
Gage has moderate impairment
[1136] > rwes
(;agF as little or'no impairment

5412007 avg flow, LT avg flow)

I

(194)
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Reservoir Summary

Norris Branch 1974
Boone 1957

Blowing Rock 1958
Roaring Gap 1927
Buckeye 1987
Coffey 1968

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
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Inflow Development I\/Iethodology

- /

: !
— /

1. Unimpair major basin gages (mainstem and trib -e‘__é-?_@;i NQ
back historic upstream impairments _ —

2. Compute flows and gains on a monthly baS|s —

B i

——

3. Extend flow and gains with incomplete records using menthly

annual correlations with other gages using USGS software

4. Scale filled-in flows and gains to ensure total inflow to downs
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 R
noise on a daily basis

N\ LOGICS



Date
11/5/2017
11/6/2017
11/7/2017
11/8/2017
11/9/2017
11/10/2017
11/11/2017
11/12/2017
11/13/2017
11/14/2017
11/15/2017
11/16/2017
11/17/2017
11/18/2017
11/19/2017
11/20/2017
11/21/2017
11/22/2017
11/23/2017
32111 11/24/2017
32112 11/25/2017
32113 | 11/26/2017
32114 11/27/2017
32115 11/28/2017
32116 11/29/2017

D
node 400

Irrigation
ufs Roaring Gap
Withdrawal
mgd
000
000
0.00
0,00
000
000
000
000
000
000
0.00
0,00
000
000
000
000
000
000
0.00
0,00
000
000
000
000

lefferson
WWTP
Return
mgd
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24
0.24

United
Chemi-Con
Return
mgd
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01
0.01

West lefferson
WWTP
Return

mgd
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022
022

Total ufs
Impairments,
this reach
mgd
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82
-0.82

#03164000
Mew River
near Galax, VA
Discharge
cfs
1870.00
1BB0.00
16B0.00
1680.00
1790.00
1740.00
1610.00
1520.00
148000
1430.00
1380.00
1360.00
132000
1280.00
1290.00
1380.00
1340.00
1270.00
1220.00
1170.00
1150.00
114000
1110.00
1080.00
1070.00

Unimpaired
Mew River
near Galax, VA
Discharge
cfs
1B6R.73
1B7R.73
167873
167B.73
178B.73
173873
1608.73
151B.73
147873
142873
137873
1358.73
131873
127873
12BR73
137B.73
133873
126873
12173
1168.73
114873
113873
1108.73
107B.73

1068.73




0
1/1/2008 2/1/2008 3/1/2008 4/1/2008 5/1/2008 6/1/2008 7/1/2008 8/1/2008 9/1/2008 10/1/2008 11/1/2008 12/1/2008

=——(Gage Flow  =———Unimpaired Gage Flow =——Naturalized Inflow

Unimpaired Gage = daily gage flow adjusted for impairments upstream
Naturalized Inflow = monthly cumulative inflow disaggregated to daily to preserve natural variation
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1/1/2008 2/1/2008 3/1/2008 4/1/2008 5/1/2008 6/1/2008 7/1/2008 8/1/2008 9/1/2008 10/1/2008 11/1/2008 12/1/2008

———(Gage Flow = Unimpaired Gage Flow =——MNaturalized Inflow

Unimpaired Gage = daily gage flow adjusted for impairments upstream
Naturalized Inflow = monthly cumulative inflow disaggregated to daily to preserve natural variation
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—— Appalachian State WTP Blowing Rock WTP =——]efferson WTP =——Boone WTP - 5F New River =———Beech Mountain - Buckeye WTP

Winklers Creek (Upper New) and Lake Coffey (Watauga) WD not shown (Emergency sources)
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Upper New & Watauga Sub-E asins —be

- SAE and Historic Reservo; D8
—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. |

- Basecase and alternative scenarios to be developec

- For each scenario, test a given set of faci ities, operz
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

—
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