“Pirni

Final Rep ort

Technical Analysis and Justification
for

Ground Water Ordinances on the
Eastern Shore of Virginia

for
f ‘ Accomaclz-N orthampton

‘I

Planning’ District Commission

January 2001
3100-008



ACRKRNOWLEDGEMENT

This project was 50% funded l)y the Virginia Coastal
Resources Management Program at the Department of
Environmental Quality throug‘h Grant Number

NA 87070253-01, Task 40, of the National Oceanic
and Atmos]p}leric Administration, Office of Ocean and
Coastal Resource Management, under the Coastal Zone
Manag’ement Act of 1()72 , as amenclecl. The Views
expresse(l herein are those of the authors and do not
necessarily reflect the views of NOAA or any of its
Su})ag’encies .




TABLE OF CONTENTS

Page

EXECUTIVE SUMMARY .....ooiiiiiiiiiiiiiieeeseee ettt st ES-1
1.0 INTRODUCTION ..ottt sttt se e se e nns 1-1
1.1 Background .........c.oooiiiiiiiieee s 1-1

1.2 Hydrogeology of the Eastern Shore ...........cccoeevvieviiiiniiiiniieieeee e, 1-4

1.2.1  Columbia AQUITET.......ccueiiiiieeiiieeiee e 1-6

1.2.2 Upper Yorktown Confining Unit..........ccceceevieerieniienienieeieeee. 1-7

1.2.3  Upper Yorktown AQUITET ........cccceveuieeriiieeriiieeniie e 1-7

1.2.4 Middle Yorktown Confining Unit ..........ccceeveriiinienennieneenennene. 1-9

1.2.5 Middle Yorktown AQUifer.........ccceevuieriieiieniiieieeieeieeeeeeeee 1-9

1.2.6 Lower Yorktown Confining Unit ...........ccccceeveiieeniiieenieecnneeenne 1-10

1.2.7 Lower Yorktown AQUifer..........cccccvuvieiiieeniiiieniie e 1-10

1.3 Groundwater Protection Regulations and Requirements....................... 1-11

131 Federal......ooiiiiiiiee e 1-11

1.3.2 Commonwealth of Virginia ...........cccevveieiieniiiiiiiniiieeieeenne 1-12

1.3.3 Eastern Shore of Virginia Groundwater Committee .................. 1-14

1.3.4 Northampton COUNLY .......ccceeeviieeiiieiiiieeie e 1-15

1.3.5 Accomack County.........ccoeeuieriienieeiiienieeiese e 1-17

2.0 METHODS ...ttt sttt ettt et st enbeentesneenaeas 2-1
2.1 FEMWATER/LEWASTE.......ccoiiiiitieeieeeereee e 2-1

2,11 MOl GIid.....ooveiiieiieiicieeeeee e 2-1

2.1.2  Contaminant TranSport ..........ccceeeevueeeriieeerciieenieeerreeesreeevee s 2-3

2.2 SHARP MOAEL....ccuiiiieiieiieiieiecieeee et 2-4

2.2.1 USGS Eastern Shore SHARP Model..........cccccoceviininieniencnnene. 2-4

2.2.2  Modified Eastern Shore SHARP Model..........cccccooiiiiiniinnennnn. 2-6

2.2.3 Recharge Spine Setting..........cccceveevuerienernienienieieneeneeeeeeeieeane 2-8

2.2.4  Near-Shore Setting ........cccecvveerieriiieriienieeiie e eiee e esiee e eeee e 2-9

23 MOdel SCENATIOS ....cueeeiiiiitieiie et 2-10

2.3.1 Contaminant TranSport .........ccceeveueerieriirerienieeie e 2-11

2.3.2  Saltwater Intrusion and Drawdown............ccceeeevenienennienennens 2-11

3.0 RESULTS ...ttt ettt et se e beesaesseeseesaesneensens 3-1
3.1 Contaminant TTanSPOTt ........c.eereerrieeriieeiiereeeieeiee et eieeeeeeteeereenseeeenees 3-1

3.1.1 Nitrogen from Fertilizer..........ccceevvveeviieiiiiieieeeieecee e 3-2

3.1.2  Nitrogen from Septic SyStemS........cccervereeruiriieneenienieneeieneene 3-2

3.1.3 Herbicides APpliCation.........ccceevveeiienieeiiieniieeieeriie e 3-3

3.2 GroundwWater USE ......cc.eeeuiiiieiiieniieeieeite ettt 3-4

3.2.1 Withdrawals in the Spine Recharge Spine Area..........ccccevueenee. 3-5

3.2.2 Withdrawals in Coastal AT€as.........ccceevereeneerieniieneenenieseeienn 3-6

3100-008 i January 2001



TABLE OF CONTENTS

(continued)

Page

CONCLUSIONS AND RECOMMENDATIONS........ccoiiieiieieeiereeie e 4-1
REFERENCES ..... ..ottt 5-1

LIST OF TABLES

On or Following

Description Page
Factors Used to Compute Contaminant Loads and Water Demands................... 2-3
SHARP M0Ode] SCENATIOS .....ceeuvieiiiiiieiiieeiieeie ettt 2-12
LEWASTE Results for NItrOgen........c.ceecuieiiieiiieiieniieieeeie et 3-1
LEWASTE ReSUILS TOI 2,4-D...coooiiiiieeieeeeeeeeeeeeeeeeeeee ettt eeaneeeee s 3-4
SHARP Results: Recharge Spine Setting..........cccuveevvieriieiniiieiiie e 3-5
SHARP Results: Near-Shore Setting..........cccecveviieriienieeiiienieeieesie e 3-6

LIST OF FIGURES

On or Following

Description Page
Schematic of Saltwater Intrusion and Drawdown............ccceecveeeiieriieniienieeneeee. 1-2
Schematic of Residential Contaminant SOUICES...........ecevveeerueeeeiuieeniieesvee e 1-3
Hydrogeologic Cross-Section of the Eastern Shore ...........ccccoceeviienieniiiiiennene 1-5
LEWASTE GII0..tietiiieeeeteeeeeee ettt st 2-2
SHARP Grid: Recharge Spine Setting..........cccceecvveeiiieeiiieeriieeeiee e 2.9
SHARP Grid: Near-Shore Setting .........cccccveeceeeiieriieniienieeieeeie e 2-10

3100-008 ii January 2001



11832 Rock Lancling Drive, Suite 400
Newport News, Virginia 23606

(757) 873-8700  (757) 873-8723 FAX

visit our website: www.pirnie.com



