Development of Bacterial TMDLs in
Nassawadox Creek & Tributaries along
Virginia’s Eastern Shore




Why We Are Here

. To examine water quality conditions
for this creek

. To discuss the Total Maximum Daily
Load (TMDL) development

. To review the procedures of source
assessment

. To discuss the next steps of TMDL
development

. To gather comments and encourage
public participation
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The TMDL Process

 DEQ routinely monitors the quality of waters across the state
and publishes a list of impaired waters every 2 years

e Virginiais required by law to establish a TMDL for each
impaired water body

e ATMDL is the amount of a particular pollutant that a stream
can receive and still meet Water Quality Standards

 Water quality standards are regulations based on federal or
state law that set numerical or narrative limits on pollutants
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What isa TMDL ?
Total Maximum Daily Load

A TMDL is the amount of a particular pollutant that a stream can

receive and still meet Water Quality Standards
AKA “Pollution Diet”

TMDL = Sum of WLA + Sum of LA + MOS

Where:
TMDL = Total Maximum Daily Load
WLA = Waste Load Allocation (point sources)
LA = Load Allocation (nonpoint sources)
MOS = Margin of Safety

Current Load = current loads discharged to the water body, which will
be determined during this study

Reduction % = (current load —-TMDL)/ current load x 100%
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Presentation Notes
Margaret – I replaced the graphic you had with one that didn’t have a circle around “Implementation Plan”, since we are only at the TMDL phase that is the graphic which should have the circle


Impaired Waters of Nassawadox
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Impaired
Waters of
Nassawadox

Cause

Assessment Water Location Descrintion Cateqo Cause Size
Unit Name P e 9 Name (miles?)
In area of Elliotts Neck. Tributary to
1 Church Nassawadox Creek. Portion of CBP
VAT-C13E_ Creek - segment CB7PH. DSS shellfish direct Fecal Coliform
CHCO01A00 Unper harvesting condemnation # 085-185 B 5A 0100
PP (effective 20100629). :
In area of Elliotts Neck. Tributary to
2 Church Church Creek - Middle, UT North Cove.
VATC13E Creek- | Portion of CBP segment CB7PH. DSS | gn | coos) coliform | 0.026
CHCO1C10 Middle shellfish harvesting condemnation #
085-185 A
3 Located near Wellington Neck. From
VATCI13E Holly Grove | end of tidal waters _downstrgam to end of )
HGCO1A08 Cove- Upper DSS Condemnation. Portlor_l of (_:BP 5A Fecal Coliform 0.082
segment CB7PH. DSS shellfish direct.
From end of tidal waters downstream to
4 confluence with Nassawadox Cr. (area
VAT-CI13E_ of TMDL-bact 6/07). Portion of CBP .
KLL01A0G | KKelley Cove segment CB7PH. Portion of DSS 5A | Fecal Coliform | 0.026
shellfish
From end of tidal waters downstream to
5 confluence with Kelly Cove (RM 5.2)
Nassawadox area of TMDL-bact 6/07. Portion of -
VAFCISE_ Creek — CBP segment CB7PH. Portion of DSS sa | Fecal Coliform | 17q
NSS01A06 R - -
Upper shellfish direct harvesting condemnation
# 085-110 D (effective 20100629).
6 Nassawadox Mainstem _of lower portion of creek to
VAT-C13E_ Creek — mouth. Portion of CBP s?gment CB7|.DH' 5A Enterococcus 2.070
NSS02A06 Lower DSS (OPEN) shellfish direct harvesting
condemnation # 085-110 & 085-185
Nassawadox Mainstem _of lower portion of creek to
7 Creek — mouth. Portion of CI_3P ss_egment CB7PH. )
VAT-C13E_ Middle. N DSS (OPEN) shellfish direct harvesting 5A Fecal Coliform 0.140
NSS03A08 Shore T}’ibé condemnation # 085-110 & 085-185
) (effective 20100629).
Westerhouse In_Church Neck area, west of
8 Creek - Bridgetown. Upper portion of )
VAT-C13E_ Upper South Westerhouse Creek South Branch. 5A Fecal Coliform 0.034
WHS02A06 plgranch Portion of CBP segment CB7PH.
Portion DSS shellfish direct
Westerhouse In_Church Neck area, west of
9 Creek - Bridgetown. Upper portion of )
VAT-C13E_ Middle Westerhouse Creek South Branch. 5A Fecal Coliform 0.003
WHS02B10 Upper Portion of CBP segment CB7PH.
Portion DSS shellfish direct
10 W(::stertllouse 5 _dln Churcg Ne_ck ar?%g\{fSt of
reek - ridgetown. Portion o segment .
%fégﬁ%g North | CB7PH. DSS shellfish direct harvesting | >/ | Fecal Coliform | 0.033
Branch condemnation # 085-199 A (20070605).




Water Quality Criteria

Water Type Use Name Criteria
Class Il Shellfish Fecal coliform | Geomean 14 counts/100ml
(tidal water) 90th percentile: 49 counts/100ml
Class Il using MPN or
(freshwater) 31 counts/100ml using mTEC method
E. Coli Geomean 126 counts/100ml
Recreation | (freshwater) | Single Sample Max. 235
counts/100ml
Enterococci

(salt water)

Geomean 35 counts/100ml

Single Sample Max. 104
counts/100ml




Impairment Assessment




Observations

There are a total

of 46 VDH and
4 DEQ stations in

Nassawadox Creek.
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Distribution of Mean FC Concentration

Legend

FC Distribution
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Examples of Violation Assessment
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Summary of Data Analysis
Violation of water quality standards (shellfish &
recreation) are observed in the Creek

Elevated bacterial concentration are often observed
in the upstream and small creeks

High bacterial concentration occurs in April




Land Use
(USGS NLCD 2011 data)

Total: 20,250 ac
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Procedures of Source Assessment

Sources

— Point Source: any discernible, confined and discrete conveyance, from which pollutants
are or may be discharged.

— Non-point Source: any source of water pollution that

does not meet the legal definition of "point source”.
e Agricultural/Livestock
* Humans
* Pets
e Wildlife

Approach
— GIS data (land use, population, pets, septic systems, pervious and impervious, roads, etc.)
— Field survey
— Virginal Health Department (SSO, shoreline survey)

— Census of Agriculture data

— DEQand DCR database (point source, nutrient management, AFO, CAFO)
— Wildlife survey data (animal density, animal habitat)

— Public inputs/Public meeting/Interview with local citizens



Presenter
Presentation Notes
Margaret – You could add pictures here to break up the text and make this slide less wordy. I very haphazardly copied over pictures used in other presentations. You can use these as examples of sources, but you’ll have to readjust them. It might be less confusing to lump agricultural/livestock.
Yuan: Changed.
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Presenter
Presentation Notes
KW: could we use a better term than built-up area? Or is that language tied into something else. Urban, or developed?
Yuan: Changed to Developed.
Margaret: Not sure that people will understand the connection to the Land use so perhaps verbally this can be made clear. Also you probably plan to clarify this, but please be sure to explain the difference between direct/indirect deposition. It takes me a minute or two to adjust and interpret what the diagram says, so I have to assume it may be a little confusing to a novice.
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Human Contributions-Septic Systems & Pets

* Population, household, septic estimation

— Method 1: Use land use data and county statistics

Northampton
Nassawadox County (2014)
Population 2560 12,121
Household units 1546 7,322
Persons per household 1.7 2.32
House Public Sewers NA
Septic Systems 1546
Dog 903
Cats 087

Dogs = (36.5% of houses) * (1.6 dogs/house)
Cats = (30.4% of houses) * (2.1 cats/house)




Human Contributions-Septic Systems & Pets

— Method 2: Use house addresses (we
are working on it)

e (Obtain house addresses

e Convert to GIS layer
(georeferenced)

e Assume each house has a septic
system (excludes public sewer

areas)
Population 3516
Household units* 2068
Persons per household 1.7
House Public Sewers NA
Septic System 2068
Dog 1283
Cats 1320

*3 areas have been identified that
have houses with pit privies

s o oy
.
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Septic Failures and Loading Estimation

1. # Failing septic systems = # septic systems * failure rate (5% is
used based on local VDH and Hungars-Mattawoman IP)

2. # people served = # Failing Septic Systems *
# persons/household

3. Septic Flow = # People Served * Septic Overcharge Flow Rate
(70 Gal/Person/Day, Horsely & Whitten 1996)

4. Fecal coliform Loading (Counts/Day) = Septic Flow * Septic
Overcharge Concentration
Concentration: 1.0x10° #/100ml (MapTech 2001) \/
1.0x10* #/100ml (USEPA)
5.5x106 - 2.5x106 #/100ml (HRSD, city SSO)
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Presentation Notes
KW: should it be Charles city county?
Margaret - 


Livestock Estimation

e USDA only reports county total livestock

e Estimation
— Use county data and agriculture landuse data
— Use shoreline survey data
— Use CAFO and AFO database (with permits)
— Local inputs




DSS Shoreline Survey & Local Data

e Use shoreline survey data
and local inputs to identify
the potential causes of

problems
Using Land use
Local Data Estimation

Chickens 160 5509

Goats 3 ?

Cattle 65 33

Horses 51 0

Llamas

Donkeys 2




Wildlife Habitat

Wildlife type Population Density

0.1032 animals/acre

Raccoons 0.0703 animals/acre

0.3128 animals/acre

0.032 animals/acre

0.0652 animals/acre

*Hungars-Mattawoman IP study

Wildlife Densities *

Habitat Requirements

Entire watershed

Entire watershed
300-foot buffer for primary habitat/600-

foot buffer for secondary habitat

300-foot buffer for primary habitat /600-
foot buffer for secondary habitat

300-foot buffer for primary habitat/600-
foot buffer for secondary habitat




Wildlife Estimation

Nassawadox Bacterial Production (per day)
Deer 2051 5.000E+08
Raccoons 1397 1.250E+08
Muskrats 6218 9.500E+07
Geese 3532 / 636P 4.900E+10
Ducks 7202 / 1296° 2.4300E+09

3 Using 600-foot buffer to estimate the number.

b 2nd humber denotes seasonal peak population. Itis
suggested that peak populations can be much higher at
certain locations.

Loading Distribution
1% 3%

M Deer

M Raccoon

M Muskrat

H Geese

m Duck




FC (#/100ml)

Permit
VA0027537

VAR051805

*Not limited
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Point Sources

Facility Name
Riverside Shore Memorial Hospital
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Watershed IVIoIApproach

Non-Point Source R

Tributary
Contribution

Estimated loadings will
be added to different
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Model Simulation

e Watershed Segmentation

— Simulation flow, loading using Loading Simulation
Program C** (LSPC)

* Receiving water
— Grid generation

— Simulate bacterial transport using Environmental
Fluid Dynamic Computer Code (HEM3D/EFDC)

— Both models are supported by USEPA




Watershed Segmentation

Watershed is

segmented into 25 sub-

watersheds
Each listed area is

associated with its own

drainage watershed
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Watershed Segmentation
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e Compare model results to near-
by USGS station (USGS Gage
01484800, Guy Creek near 0.

U

Watershed Model Calibration

sing reference watershed for 10

0.9 |

model calibration 08

0.7 +
06 |

0.5

Flow( m3/sec)

0.2

0.4 |
0.3 +

| |
J\“J\\_,W \ MW?‘MJ‘M'J\@. _

—Observed —Modeled

L | "
L

Date of year 1994

0_0 | —
N assawa d OX V A) 1/1 3/2 5/1 6/30 829  10/28  12/27
’ Date of year 1993
o 11/1985 to 1/1/1994 Observed flow - Modeled flow over the same period 1.0
10 0 g |
’ —Qbserved —Modeled
08 |
1 0.7 +
T 06 |
= Q
s 2 05
B E 04 + |
. l""‘"-m\- H 0.3 + \
O -
o S 2
0.01 s 02 + ﬂ ' | 1”
"’-u.,b‘ o1 L LJLl, k\h}l{ ’ nnJﬂ
%o\\ 00 }hw 1 LQ““"“"ﬂ:\u'\ A A lL_llﬂb‘\J\_ ’t A -\F\“’Mfkawk
I T T 11 3/2 5/1 6/30 8/29  10/28 12027
Percent of time indicated flows are equaled or exceeded




Salinity (psu)
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el Calibration for Salinity

There are 4 observation
stations for measuring salinity
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Questions and Comments

e Source estimation ?
 Loading estimation ?
e TMDL calculation ?

e Other questions/comments ?

Thanks!

Comment Period Oct. 23th — Nov. 22th

Comments send to:

Jennifer S. Howell (Jennifer.Howell@deq.virginia.gov)
Virginia Department of Environmental Quality
Tidewater Regional Office, 5636 Southern Blvd
Virginia Beach, VA 23462
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