Bacteria TMDL Development for the Upper York River

Table of Contents

EXECULIVE SUMIMATIY ....ccviiiiiiiii et e e E-1
1.0 INEFOAUCTION ... 1-1
1.1 BaCKGIOUNG ...t 1-1
1.1.1  Regulatory GUIGANCE ......cccviiiieieieiesie ettt 1-1

1.2 IMPAIrMENT LISTING ...cviiiiiiiiesiseeee s 1-2
1.2.1 VADEQ Impairment LiStiNG........cccoervereriieniee e 1-2

1.3 Applicable Water Quality Standard ............ccccoooviiiiiiiniiee e 1-5
1.3.1  DeSIGNAEd USES.....ccueieiiiiiiiiiiiieieieie ettt sttt 1-5
1.3.2 Applicable Water Quality Criteria.........cccooerieririniieienie e 1-5
1.3.3 Classification of Virginia’s Shellfish Growing Areas.........ccccceecvvvvervennnne 1-6

2.0 Watershed Description and Source Assessment..........c.cccocoeveevennnnn, 2-1
2.1 Data and Information INVENTONY .........ccccoveveiieiiece e 2-1
2.2 Watershed Description and Identification.............c.cccocoooeiieieiecn e, 2-3
5 R o oo To =T o] YU 2-6
2.2.2  Soils Types and Hydrologic Soil Groups..........ccceeveeeieeieiiieie e 2-6
2.2.3  LANU USE ... 2-13

2.3 Stream Flow and Estuary Volume Data.............ccccccovveveiiiin e, 2-19
24 Ambient Water Quality Data for Bacteria...........ccoceveniiinninninienienns 2-19
2.4.1 VA DEQ Bacteria Water Quality Data..............cccccveveveeviiieirece e, 2-21
2.4.2 VDH-DSS Bacteria Water Quality Data............ccoooveviienninenieiceie e 2-22
2.4.3 VDH-DSS Bacteria SOUrce Data .........cccovivereiienienieie e 2-23
2.4.4 VDH-DSS Shoreline Sanitary Survey Data...........cccccevvviveienieniesneiene 2-26

2.5 Bacteria SOUrce ASSESSIMENT.........civiiiieiiiesise s 2-26
2.5.1  Permitted FaCIlItIES .....coveiviiiiiie e s 2-26
2.5.2 Sanitary Sewer System, Septic Tanks, and Straight Pipes...........cccccccou.... 2-29
2.5.3  LIVESIOCK....cuiiiiiiiciiciee e 2-30
2.5.4 Land Application of BioSOlidS.........ccccceevveiiiiiiieiicce e 2-31
2.5.5  WIHAITE .o 2-32

Table of Contents



Bacteria TMDL Development for the Upper York River

2.5.0  PES e eeae e 2-34

3.0 Modeling APProaCh.......cccceiiiiii e 3-1
3.1 MOeling GOalS.......ooiiiiiiieiet s 3-1
T \V/ oo (=] [ o Vo [N =T SR 3-1
3.3 MOodeling Strategy ......cccveieiieeecie e 3-1
3.3.1 Model Selection and ApPProach..........cceieveeieiiieiicie e 3-1
3.3.2 Estimation of the Current Daily Load Capacity of the Bay............c.ccuc.n...e. 3-4
3.3.3 Estimation of the Allowable Daily Load Capacity of the Bay .................... 3-5

3.4 Volume ESIMALIONS .....ccviiiieieic e 3-6
3.4.1 Volume of Water at Sea LeVel ... 3-6
3.4.2 Volume of Water Entering the EStuary..........cccoocevveveiieie v, 3-6
3.4.3 Volume of Water Flowing out of the EStuary...........ccccoceveiinniniciininnenn 3-7
3.4.4  Volume of Net FIreSNWALET .........cccueiiiieiieieee e 3-7

3.5 Bacteria Sources Representation ...........coceveveeiieieiin e 3-8
4.0  TMDL AHOCAION......ccciiiieiie et 4-1
4.1 Incorporation of Margin of Safety ... 4-1
4.2 VAVE= TS (=38 o To I 2N 1 (o ox= 4 (o] o [0SR 4-2
4.3 Load Allocation Development and SCENArI0S..........ccevvriereeieerieseenieeneenn 4-4
4.4  Allocation Plan and TMDL SUMMAIY .......ccceieiieieeieseese e e e seesaenens 4-5
4.4.1  Waste Load AIIOCALION ........ccvviiiieiicie e 4-5
4.4.2 Load Allocation and TIMDL ........ccccuviiiiiiiiiene e 4-7

4.5.  Consideration of Seasonal Variability ...........ccccoovviiiiiinie 4-9
4.6 Consideration of Critical Conditions ............cccccviiiiiniiieiee s 4-9
5.0 TMDL Implementation.........ccccoviiiiiiiieenie e 5-1
5.1 Staged IMplementation...........cccoeiieiieie i 5-1
5.2 Link to ongoing Restoration Efforts ... 5-2
53 Reasonable Assurance for Implementation.............ccocceoevinencnencneneeen 5-3
5.3.1  FOlOW-UP MONITOIING....ccuiiiiiieiiieieeiie et 5-3
5.3.2  Regulatory Framework ..o 5-3

Table of Contents i



Bacteria TMDL Development for the Upper York River

5.3.3 Implementation FUNING SOUICES ........c.cocueiirirnieieiie e 5-4

5.3.4 Addressing Wildlife Contributions...........cccooiiiiiiiiinieecce e 5-4
6.0 PUDIIC PartiCipation ..........cccovieiiiiiiieeie e 6-1
7.0 RETEIEINCES ...ttt 7-1
8.0 GIOSSANY ...ttt 8-1
Appendix A: Shoreline Sanitation SUrvey...............cooveveieenne, A-1
Appendix B: Water Quality Graphs..........ccoooviiiii i, B-1
Appendix C: BST Variability, Fecal Coliform Production Rate Used in
the TMDL ... e e e C-1
AppPendixX D: COmMMENTS. .. ...ttt e e e ee e D-1

List of Figures

Figure 1-1: Overview of the Bacteria Impaired Segments of the Upper York River......1-4
Figure 2-1: Overview Map of the Watersheds Draining into the Bacteria Impaired
Segments and Water Quality Stations..........cccccevviieiiieiicie e 2-4
Figure 2-2: Upper York River Watershed VA DEQ and VDH-DSS Bacteria Stations. . 2-5
Figure 2-3: Land Use for the Upper York River Watershed ...........ccccceeeviveiieiiennennnns 2-18
Figure 2-4: Weighted BST Results at Station 49-207 (Upper York River)...........c....... 2-25
Figure 2-5: Permitted bacteria dischargers in the Upper York River watershed........... 2-28
Figure 3- 1: Distribution of Bacteria Loads by Source in the Lower Pamunkey River
WALEISNEA. ...ttt bbb 3-12
Figure 3- 2: Distribution of Bacteria Loads by Source in the Mattaponi River Watershed.
........................................................................................................................................ 3-12
List of Tables
Table 2-1: Inventory of Data and Information Used in the TMDL Development........... 2-2
Table 2-2: Descriptions of Hydrologic Soil Groups..........ccccveveveeieiiieie e 2-6
Table 2-3: Soil Types within the Upper York River Watershed ...........ccccccovvvvveninnnnnnn. 2-7
Table 2-4: Hydrologic Groups Within the Upper York River Watershed...................... 2-8
Table 2-5: Soil Types within the Lower Pamunkey River Watershed ..............ccccceene. 2-9
Table 2-6: Hydrologic Groups Within the Lower Pamunkey River Watershed............ 2-10
Table 2-7: Soil Types within the Lower Mattaponi River Watershed..............cc.cc........ 2-11
Table 2-8: Hydrologic Groups Within the Lower Mattaponi River Watershed............. 2-12
Table 2-9: Land Use within the Upper York River Watershed .............cccooevviiiinnnnene. 2-13

Table of Contents i



Bacteria TMDL Development for the Upper York River

Table 2-10: Land Use within the Lower Pamunkey River Watershed.............c.ccc........ 2-14
Table 2-11: Land Use within the Lower Mattaponi River Watershed..............c..cc..c...... 2-15
Table 2-12: Descriptions of Land USE TYPES .....cccveririeieriieie et 2-16
Table 2-13: Volume Summary of the Upper Tidal York Watershed................ccccuen.e.e. 2-19
Table 2-14: Existing NOAA Tide Station in the Upper York River TMDL Watershed....
........................................................................................................................................ 2-19
Table 2-15: Summary of VDH-DSS and VA DEQ Monitoring Stations, Stream, Bacteria
Indicator, and SampPle DALe..........cccceiieiiiieseee e 2-20
Table 2-16: VA DEQ Maximum Values of Geometric Mean and 90" Percentile
Exceedances for Fecal COlITOIM ... 2-22
Table 2-17: Summary of VA DEQ Enterococci Exceedances ..........ccccvvevvevveciieennn. 2-22
Table 2-18: VDH-DSS Maximum Values of Geometric Mean and 90™ Percentile
EXCeedances Per STAION .......ccooieii i s 2-23
Table 2-19: BST Sampling Events within the Upper York River Watershed................ 2-24
Table 2-20: Computed Weighted BST Fractions.........cccccererieiieiieniienienesie e 2-25
Table 2-21: Permitted Facilities in the Upper York River Watershed..............c.ccen..... 2-27
Table 2-22: Population Estimates for King and Queen, King William and New Kent
COUNTIES ..ttt bbbttt et bbbt ne e 2-30
Table 2-23: Population Estimates per TMDL Watershed...........cccoceviiniiinninnnennne 2-30
Table 2-24: Livestock Present in King and Queen, King William and New Kent Counties
........................................................................................................................................ 2-31
Table 2-25: Livestock Present Per TMDL Watershed..........cccccooviiiiiiiiniinniieen, 2-31
Table 2-26: Biosolid Application by County (dry ton/year).........cccocevvrveiieenenieeseenne. 2-32
Table 2-27: Biosolid Application by Impaired Segment Watershed (dry ton/year)...... 2-32
Table 2-28: Wildlife Densities in the TMDL Watersheds® ...........cc.coooereveesrerennnnen. 2-33
Table 2-29: Wildlife Present in King and Queen, King William and New Kent Counties
....................................................................................................................................... 2-33
Table 2-30: Wildlife Present Per TMDL Watershed ..........cccccevcviieiiieniiiiesieneee s 2-34
Table 2-31: Dogs Present for King and Queen, King William and New Kent Counties...
........................................................................................................................................ 2-35
Table 2-32: Pet Inventory for King and Queen, King William and New Kent Counties
....................................................................................................................................... 2-35
Table 2-33: Pets Present for King and Queen, King William and New Kent Counties.....
........................................................................................................................................ 2-35
Table 3-1: Estimated Estuary Surface Area and Calculated Incoming VVolume for the
Estuary of the Upper York River and its Tributaries..........c.ccecvvvevvenesieesnennnnn, 3-7
Table 3-2: Computed Volume of Water Leaving the Estuary of the Upper York River and
TES TFTDULAITES. ..ttt e st see e 3-7
Table 3-3: Drainage Area and Freshwater Inflow VVolume for the Estuaries of the Upper
York River and itS trDULAITES. ......cccvevviierieecie e 3-8
Table 3-4: Maximum Concentration of Fecal Coliform in the Estuary of the Upper York
L] SRS USS 3-10
Table 3-5: Maximum Concentration of Fecal Coliform at the Downstream Boundary of
the Upper YOrk RIVEr ESTUAIY ........ccooviiiiiiiiecc e 3-10
Table 3-6: Maximum Concentrations of Enterococci in the Estuaries of the Lower
Pamunkey River and the Mattaponi RIVET ... 3-10

Table of Contents iv



Bacteria TMDL Development for the Upper York River

Table 3-7: Maximum Concentration of Enterococci at the Downstream Boundaries of the

Lower Pamunkey River and the Mattaponi River Estuaries............ccc.cccevvruenee. 3-10
Table 3-8: Percentage of Entercocci Loads by Major Source Categories ..................... 3-11
Table 4-1: Current Load, Allowable Load, and Required Reduction for the Shellfish

Impaired Segment of UPPer YOrK........cocoioiiiiiineee s 4-4

Table 4-2: Current Load, Allowable Load, and Required Reduction for the Recreational
Impaired Segments for the Upper York, Lower Pamunkey River and Lower
MaALtAPONT RIVEL ...ttt e e e s te e e sneenaeeneenneas

Table 4-4: Waste Load Allocation for Enterococci in the Upper York River watershed 4-6
Table 4-5: Waste Load Allocation for Enterococci in the Lower Pamunkey River
WALEISNEA ...ttt bbb 4-7
Table 4-6: Waste Load Allocation for Entercocci in the Mattaponi River watershed..... 4-7
Table 4-7: Distribution of Fecal Coliform Under Existing Conditions, TMDL Allocation,
and Reduction in the Upper York River Watershed for Nonpoint Sources......... 4-9
Table 4-8: Distribution of Enterococci Under Existing Conditions, TMDL Allocation,
and Reduction in the Upper York River Watershed for Nonpoint Sources......... 4-9
Table 4-9: Distribution of Enterococci Under Existing Conditions, TMDL Allocation,

and Reduction in the Lower Pamunkey Watershed for Nonpoint Sources ......... 4-9
Table 4-10: Distribution of Enterococci Under Existing Conditions, TMDL Allocation,
and Reduction in the Mattaponi River Watershed for Nonpoint Sources ......... 4-10
Table 4-11: The Upper York River TMDL Allocation Plan for Fecal Coliform Loads
(IMPINJOAY) .ttt ettt ettt st abe e neanes 4-10
Table 4-12: The Upper York River TMDL Allocation Plan for Fecal Coliform Loads
[N Z=T: 1) ISP 4-10
Table 4-13: The Upper York River TMDL Allocation Plan for Enterococci Loads
(o1 {074 =) USSR 4-10
Table 4-14: The Upper York River TMDL Allocation Plan for Enterococci Loads
(CTUIYBAN) o 4-10
Table 4-15: The Lower Pamunkey River TMDL Allocation Plan for Enterococci Loads
(CFUAY) oo s 4-11
Table 4-16: The Lower Pamunkey River TMDL Allocation Plan for Enterococci Loads
(CTUIYBAN) o 4-11
Table 4-17: The Lower Mattaponi River TMDL Allocation Plan for Enterococci Loads
(CFUMAY) oo s 4-11
Table 4-18: The Lower Mattaponi River TMDL Allocation Plan for Enterococci Loads
(CTUIYBAN) ot 4-11

Table of Contents Y



