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INTRODUYCTION VIRGUHEA'S DRAIAUGHT AMALYSE TOOL (VD AT

The protracted drought of 1999 i 2002 presented a silver lining for Virginia, Increase the certainty of meeting critical water uses during drought periods by
perpetuating novel policy and technological approaches to proactively plan for long- Aproviding data
te_rr_n water_ resource demands _and improvec_l management of thc_)se _demangls duri.ng Hydrologic/Meteorological data for drought indicators
critical periods. Drought plgnnlng typically |_nvolves _the deter_mlnatlon of_ nNtrigge et mliee s e GG RE e AL TR R BT e
levels of some meteorological or hydrologic quantity at which a certain drought G L . .

: . : . _ Gather and distribute the most localized data available
status Is declared, with accompanying conservation measures. In the best of cases, .

] : . : . Present data to show temporal and spatial patterns

drought triggers are based on sound science and the selection of multiple A _
measurements that combine to indicate f t tomset or predicted onset of actual and analyzing data

impacts on economic, environmental, or social s y s t e(\Wisstanley et al. 2006). I Establish historical context (how wet/dry)

One such example is the Virginia Drought Analysis Tool (VDAT) developed by the I Generate future projections

Virginia Department of Environmental Qu a | iOffige @fsWater Supply Planning. In 1 Determine general category (warning, watch, emergency)

addition to the standard metrics of precipitation departure, flow duration, and crop to facilitate local and regional drought planning and response.
moisture, the VDAT drought indicators in the North Fork Shenandoah River basin nitp:/fwww.deq.virginia.goviwatersupplyplanning/droughtishenandoah/current html

Include instream habitat model thresholds corresponding to the three drought stages
ofnwat dwar nand @ e me r g.elniscppsber will: 1) briefly outline Vi r gi ni ads

: : : : i ~ ' Straspurg :
water resource management policy changes, 2) describe Vi r g iDnougat@®salysis T N
. . . Mt. Jack nstream Flow
Tool (VDAT), and 3) discuss summer 2008 monitoring results for the North Fork b Jacyson Sy Rogions

Cootes Store

Shenandoah River basin near Strasburg VDAT in relation to local drought response.
These monitoring results provided key signals regarding the integration of local
scientific metrics in drought planning tools and the utility of such tools for coordinated
state and local drought response.

DROUGHT WIPACTS YIELD POLICY CrIANGES

The 1999-2002 drought resulted from three years of below normal winter
precipitation, warm temperatures, and significantly reduced spring and summer
precipitation during 2002 in Virginia. Spring and summer 2002 streamflows reached Drought Intensity:
e e einebasins across the Com.monwea.lth (Shenandoabh, Figure 2. Shenandoah River basin drought analysis tool indicator status map. The blue arrows
Rappahannock, York, James, Chowan, and Roanoke River Basins). By August indicate the North Fork Shenandoah River instream flow study regions; the Strasburg region
2002, the entire Commonwealth was classified as experiencing severe t0  summer 2008 monitoring results are the focus of this presentation.

exceptional drought conditions. By November 2002, 16 public water systems were Shserred: va s Nornal Fretln : Btz 1l tn DUGE =50
2.9 r

assigned n w a tsd ha tindisatng these systems had failed or were expected to fall F .
by January 15, 2003; Virginia Department of Health issued over 6,700 private well i ‘

GW = Ground Water PDSI = Palmer Drought Severity Index

Prcp = Precipitation Flow = Stream Flow
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replacement permits for private water supply failures; Virginia Department of Game 2 ” — TioE
and Inland Fisheries closed 19 Department boat ramps at public reservoirs due to =tat e 1oos
low water; and 84 separate localities submitted 98 agricultural drought designation 3 S
. . . . 1.0 - _ - 1 10.65
requests. These widespread community impacts prompted water resource policy Sl e (e " E
. . . . P~ . ) 40.4%
changes and ultimately led to the development of Vi r g | Lbogalaadds Regional %51} oo TG I (1 2
Water Supply Planning Regulation (9VAC25-780) (Figure 1). ’ﬂ ’” ’“ | i<
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/ Virginia Tech & USGS initiate four year study to evaluate the stream flow in the % S S S
North Fork Shenandoah River and determine the instream flow needs to facilitate —Fr— T e
future water supply planning and minimize the risk of future water shortages. IR A e o -
Figure 3. Observed versus normal precipitation data, 2007 water year to present, for the North Fork
/ Governor Warner issues Executive Order 33 declaring a statewide emergency due Shenandoah River near Strasburg, Virginia.
to extreme drought conditions, authorizing water use restrictions for most of the 01634000: Hean Daily Flow - Last Days 01634000 Hean Daily Flow - Last Days
state, and appointing the Deputy Secretary of Natural Resources as the 1500 =
Commonweal thdos drought coordinator. 500 | 400
L [ Norma B nNorma
s I Iﬁ O [‘jatchl i ‘)"". O ['jatchl
/ Governor Warner launches the Virginia Water Supply Initiative (Executive Order 700§ * )l “l, @ varning i £ * @ varning
39) to assess the adequacy of the statfeos 600 | /5 | “. : E'{'?’”ge""z'-* P A F : ERergency
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supply planning, and require the Commoenwe 500 P A = A Nl £
a formal statewide drought assessment and response plan. 100 S ey A% &) A S / N
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_— The Virginia Drought Response and Assessment Plan is completed. Senate Bill ol * s 100
1221 formalizes the Water Supply Initiative and mandates the establishment of a oL
comprehensive water supply planning process for the development of local, . | e e Sy e Tl
regional, and state water supply plans. 2 2 2 2 2 2 828 2 2 28 2 8 2 8 8 8
/ Virginia Tech finalizes the NFSR instream flow project report and recommends J U h E
three graduated stages of aquatic conservation flows for the Cootes Store, Mount :
Jackson, and Strasburg gaging stations during critical drought periods. » 016348002 Mean Daily Flow - Last Days
/ The Local and Regional Water Supply Planning Regulation (9VAC2580) becomes 100 T
effective and outlines the planning process and criteria that all local governments 350 O] vatch
must use to develop local or regional water supply programs. 300 E ‘é’-—‘if_"ji'j{
250 - Fll;mb- ”
Figure 1. Timeline of Virginia water resources policy activities due to 19991 2002 drought 200 f & ‘
conditions (yellow boxes) in relation to the North Fork Shenandoah River Instream Flow 150 \1\..._1_,./*11__1 -
project (green boxes). 100 ol il T WO,

All Virginia localities will develop drought response and contingency plans as part of ; ; § TRE % B E §
their local or regional water supply planning program (9VAC25-780-120). The g 8 8 2 °AU USt° 2 g SeptEI I Iber

V D E QWater Supply Planning Program created a web-based drought information

data portal and analysis tool to support the drought planning needs of localities and ‘Figure 4. Summer 2008 instream flow drought indicator graphs for the North Fork Shenandoah River

state governmental entities. near Strasburg, Virginia.

SUNMER 2008 O3S ERVATIONS

APrecipitation was 95% of normal from June 1 to September 30, 2008 and 93% for
the water year as a whole. Streamflows were at or below:

bi O | evel 38% of the ti me,
bi o |l evel only 7% of the time, and
bfEmergencyo | ev el 0% of the ti me.

AThe Town of Strasburg, whose water supply source is the North Fork Shenandoah
River upstream of the Strasburg gage, requested voluntary water conservation
status for the month of June; fl|l ows we'H

AThe Town of Front Royal, also supplied by the North Fork Shenandoah River but
downstream of the Strasburg gage, entered voluntary conservation status from
August9T August 25 when fl ows were I n the |

CONCLUS|ONS

AMor e or |l ess fAnormal o rainfall totals
spent in a drought stage that warranted voluntary or mandatory water conservation
on behalf of the resource.

AThe overall agreement between the drought triggers and the percent of normal
precipitation seems to validate the low flow recommendations derived from the
North Fork Shenandoah River instream flow habitat modeling results.

AWhere possible, locally derived drought metrics such as instream flow habitat
criteria should be incorporated into the standard suite of drought indicators.

AThe variability of localized drought response actions supports the need for planning
tools that provide drought status data to localities in a readily available format to
facilitate implementation of drought response and contingency measures.

FUTURE WORK

AAnalyze the relationship between precipitation and the individual North Fork
Shenandoah habitat curves comprising the aggregate metrics i specifically looking
at the variation in predicted habitat from year to year as a function of precipitation
patterns.

Alncorporate a drought response status overlay into the VDAT that maps those

water service areas under voluntary or mandatory water restrictions. This drought
response tracking overlay may provide
water systems sharing water supply sources.

AConduct flow alteration analysis to evaluate potential water supply alternatives and
trade-offs between increasing sustainable human water supply and maintaining
Instream flows.

bA | ogi cal Anext stepo in this part o
enjoys largely unregulated flow but faces an ever-increasing demand for
consumptive water uses.
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