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Executive Summary

Introduction

Accotink Creek drains 52 square mileémi2) of Northern Virginia before entering first Accotink
Bay, then Gunston Coven embaymenton the tidal Potomac River.Figure ES-1 shows the location
of Accotink Creek. The stuglarea for this project is thewatershed draining the nontidal portion of

Accotink Creek upstream of Route 1, as shown KFigure ES-1.

The Accotink Creek watershed is highly developedOverall,87% of the watersheddraining to
non-tidal Accotink Creekconsists of commercial, industri, transportation, or residential land.

Impervious surfacecovers 28% of the non-tidal watershed.

Biological Impairments in Accotink Creek

Virginia Department of Environmental Quality (DEQ) uses biological monitoring of benthic
macroinvertebrate communities as one way to assess the ecological health of wadeable freshwater
streams and to determine whether the Aquatic Life Use is supported. DEQ has conducted biological
assessments of the mainstem of Accotink Creek at four locations. In addition, DEQ haslaoted
biological assessments in Long Brand{Central), a tributary of Accotink Creek that joins the
mainstem just upstream of Lake Accotink, an impoundment on Accotink Cree®/hile there are
three tributaries named Long Branch in the Accotink Creek watshed, the tributary focused on in
this study is Long Branch(Central), hereafter simply referred to as Long BranchBased on benthic
macroinvertebrate monitoring and assessments in the Accotink Creek watershed, DEQ has placed
Accotink Creek, both abovelaA AAT 1T x |, AEA 1 AAT OETEh AT A ,11¢C
Impaired Waters (Category 5 of the Integrated List) because they are not supporting their Aquatic
Life Use.Figure ES-1 shows the location of the impaired stream segments. Hereafter, impaired
segment A15R01-BEN, as shown ifrigure ES-1, will be referred to as lower Accotink Creek,
segment A15R04-BEN as upper Accotink Creek, and A1565-BEN as Long BranchTable ES'1
summarizes the impairment listings for upper Accotink Creek, lower Accotink Creek, and Long
"OAT AE ET G6EOCET E A3 Gecton p08(d) pfithéhegniValdrind CVEA\aDd tieO 8

" OAl

51 EOAA 30A0AO %l OEOI 1 1ERA Gadr Qually PlénAidyGritlivnadergehtl AU O

Chloride TMDLs for Accotink CreekWatershed ES1
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Regulations (40 CFR part 130) generally require states to develdmtal Maximum Daily Loads
(TMDLSy) for waterbodies that are not meeting water quality standards. TMDLs represent the total

pollutant loading that a waterbody can eceive without exceeding water quality standards.

Chloride TMDLs for Accotink CreekWatershed ES2
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Figure ES-1: Location of the Impaired Segments in Accotink Creek Watershed
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Table ES1: Accotink Creek Benthic Impairments

CauseGroup
TMDL Stream Code 303(d) Assessment Unit Initial
Watershed | Name Impairment 1D Description Size 305(b) Segment ID |Listing
Begins at the outlet o
Lower | Accotink Lakte' g e ane VAN-A15R_ACOO01B1( 2010
; ccotin continues .
Accotink | "o ol | AIBSROL-BEN 1y instream until the| 12-%° ™ | vAN-A15R_ACO01A0{ 1996
Creek .
tidal waters of
Accotink Bay.
Begins at the
UPPET | ncooink Mootk Creek and VANAISR ACO04A0] 2010
; ccotin ccotink Creek an .
Agﬁggﬂk Creek | ALOROABEN o htinues _ 1159 Ml AN-AT5R_ACO03A0] 2010
downstream until the VAN-A15R_ACOO02A0({ 2010
start of Lake Accotink
Begins at the
confluence with an
unnamed tributary
(UT) to Long Branch,
at the Route 651
Long Long (Guinea Road)
Branch | Branch | ASROS-BEN bridge, and continueg
downstream until the
confluence with
Accotink Creekjust
below Braddock
Road.

2.37 mi | VAN-A15R_LOEO01A0% 2008

Stressor Identification Analysis

Biological monitoring in the Accotink Creek watershed has determined that these waterbodies
are not supporting their Aquatic Life Use, but the biological monitoringloes not determine the
cause of the biological impairments in these waterbodies. Until the underlying cause(s) of the
biological impairments have been determined, there is no way of knowing what actions will most
effectively address the impairment. A $¢ssor Identification analysis (SI) was performed to
determine the stressor(s) to the biological community in the Accotink Creek watershed (DEQ,
2017). The Sl report isvolume | of this report.

The Sl for upper Accotink Creek, lower Accotink Creek, andrigpBranch examined ten potential
stressors to determine the strength of the evidence linking them to the biological impairments in

these streams. Based on an evaluation of the monitoring deadad the scientific literature,

Chloride TMDLs for Accotink CreekWatershed ES4
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chlorides, hydromodification, habitat modification, and sediment have been identified as the most

probable stressors of the biological communities in the Accotink Creek watershed. Once the

stressor(s) have been identified, TMDLs can be developed for any pollutant identified as a strasso

of the biological community; howevernot all stressors are pollutants amenable to TMDL

AAOGAT T Bi AT O8 4EA #7! AEOOEI COEOEAO OFEMadepAT AOAT A

man-induced alteration of physical, biological, chemical, and radioldgal integrity of water and

I OEAO T AAEA j#7!'h 3AAOCETT umgh ' AT AOAI S$AZEETEOETI

Or AYOAACAA OPITEIh OITEA xAOOAh ETAET AOAOI O OAOGEAOD

chemical wastes, biological materialg;adioactive materials, heat, wrecked or discarded equipment,

rock, sand, cellar dust and industrial, municipal, and agricultural waste discharge into water (CWA,

3AAQCEIT wuvmch ' AT AOAT $AEZET EOEI 1T 0086 4-%$,0 AAT 11
Of the four most probable stressors, only chloridéCL) and sediment are pollutants. As

specified in the CWA ,TMDLs should be developed for sediment an@Lfor each of the three

impaired segments in the Accotink Creek watershed. The sediment TMDLs are described in

Volume Il of this report. This volumeVolume Il , describes the development of chloride TMDLs

for upper Accotink Creek, lower Accotink Creek, @hLong Branch, to help address the biological

impairments in those watersheds.

Analysis of Chloride Monitoring Data

Elevated concentrations ofCLand other ions can disrupt the osmotic regulation of aquatic
organisms. Virginia water quality standards inalde an acute maximum CL concentration criterion
of 860 mg/l and a chronic maximum concentration criterion of 230 mg/l to protect aquatic life. The
acute criterion is for a onehour average not to be exceeded more than once every three years; the
chronic citerion is a four-day average, which is also not to be exceeded more than once every three
years (9VAC25260-140).

Seven observedCLconcentrations in upper Accotink Creek, two concentrations in lower
Accotink Creek, and one concentration in Long Branchxeeed the 860 mg/l acute criterion. These
are shown inTable ES2. Table ES3 shows the individual observedCLconcentrations that
exceeded the 230 mg/l chonic criterion. The chronic criterion applies to a fourday average

concentration and can be evalated if two or more samples are collected on different days in a four
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day period. Using that rule-of-thumb, the snowmelt in late January, 2016 and the combined snow
and rain event in February, 2016 exceeded the-day chronic criterion in upper Accotink Geek,

Lower Accotink Creek, and Long Branch.

Table ES2: Observed Chloride Concentrations Exceeding the Acute Chloride Criterion 1

Watershed Agency Station Date Chloride (mg/l)

USGS 01654000 2/02/2010 1,320
USGS 01654000 2/19/2014 925
USGS 01654000 3/05/2014 1,410

Upper Accotink Creek USGS 01654000 3/19/2014 977
DEQ 1AACO0014.57| 1/27/2016 1,210*
DEQ 1AACO0014.57| 1/28/2016 888*
DEQ 1AACO0014.57| 2/16/2016 2,570

Lower Accotink Creek DEQ 1AACO0004.84| 3/04/2015 1,160
DEQ 1AACO0004.84| 2/16/2016 1,580*

Long Branch DEQ 1ALOEQ000.26| 2/16/2016 1,010*

1The acute criterion is a onehour averageof 860 mg/l , not to be exceeded more than once every three
years.

*These values were also used in the calculation of chronic criteriaxceedancs.

Table ES3: Observed Chloride Concentrations Exceeding the Chronic Chloride Criterion 1

Watershed Agency Station Date Chloride (mg/l)

USGS 01654000 2/02/2010 1,320
USGS 01654000 2/19/2014 925
USGS 01654000 3/05/2014 1410

Upper Accotink Creek USGS 01654000 3/19/2014 977
DEQ 1AAC0014.57| 1/27/2016 1,210*
DEQ 1AAC0014.57| 1/28/2016 888*
DEQ 1AACO014.57| 2/16/2016 2,570*
DEQ 1AACO014.57| 2/18/2016 504*
DEQ 1AACO004.84| 3/04/2015 1,160
DEQ 1AACO004.84| 1/26/2016 367*

Lower Accotink Creek DEQ 1AACO004.84| 1/27/2016 681*
DEQ 1AACO004.84| 1/28/2016 767*
DEQ 1AACO004.84| 2/16/2016 1,580*
DEQ 1AACO004.84| 2/18/2016 448*
DEQ 1ALOE000.26| 1/27/2016 847*

Long Branch DEQ 1ALOE000.26| 1/28/2016 526*
DEQ 1ALOE000.26| 2/16/2016 1,010*
DEQ 1ALOE000.26| 2/18/2016 504*

1The chronic criterion is a four day average of 230 mg/l , not to be exceeded more than once every three
years.
*These values were used to calculate chronariterion exceedancs for the associated 4ay window
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Chloride and other ions occur naturally in waters as a function of mineral composition of soils
and bedrock. In urban watersheds, howevedeicing salt is the primary source ofCL(Paul and
Meyer, 2001). Deicing salt, applied to roads, sidewalks, driveys, etc., is a major source of CL in
developed areas like Accotink Creeki-igure ES-2 shows the average monthly CL concentrations in
upper and lower Accotink Creek. Monthly CL concentrations generally have higher concentrations

in the winter months.
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Figure ES2: Average Monthly Chloride (mg/l) in Accotink Creek

Chloride is a major anion contributing tospecific conductance(SQ, so it can be expected that SC
and CL are strongly correlated. Strong indirect evidence that both the acute and chronic water
quality criteria for CL frequently are exceeded can be derived from (1) continuous monitoring data
of SC, described iBection 3.5.4 of the Sl report and (2) the strong correlation between SC and CL.
SC continuous monitoring data is available at (1) theSGS gauge on Accotink Creek near Annandale
(01654000), from 2/5/2015 to the present; (2) the USGS gauge on Long Branch near Annandale
(01654500), from 4/17/2013 to the present; and (3) the DEQ monitoring station on Accotink Creek
at Telegraph Road1AAC0004.84), from 1/11/2016 to 2/29/2016. These monitoring locations are
shown onFigure ES-1. Linear regression of CL on SC grab samples|gi€CL:SC ratios of 0.32, 0.32,
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and 0.33, respectively for upper Accotink Creek, lower Accotink Creek, and Lomyanch. The

coefficient of determination (R) between CL and SC is greater than 0.99 for all three watersheds.

The corresponding CL:SC regression equatiavas appliedto the SC continuous monitoring data
from upper Accotink Creek, lower Accotink Creek,nal Long Branchto yield estimated chloride
concentrationsover the period of record of the SC continuous monitoring datalable ES4 shows
the frequency at which the estimated chloride concentrations exceed the acute criterion and
chronic criterion in each watershed during Novemberl through April 30, the months in which
snow has fallenwithin the last 30 yearsin the Washington metropolitan area. As the table shows,
both criteria are exceeded by estimated chloride concentrations in upper Accotink Cred@wer
Accotink Creek, and Long Branch. To meet the acute criterion for chloride, which allows no more
than one chloride concentration exceeding 860 mg/l every three years, would require reductions of
77%, 31%, and 69% in upper Accotink Creek, lower Accok Creek, and Long BranchThe chronic
criterion tends to be exceeded at a higher frequency than the acute criterion. To meet tifeonic
criterion for chloride, which allows no more than one fourday average chloride concentration
exceeding 230 mg/l evey three years, would require reductions of 84%, 68%, and 72% in upper

Accotink Creek, lower Accotink Creek, and Long Brantlased upon available data

Table ES4: Exceedances of Chloride Criteria by Estimated Chloride Concentrations, November
through April

Upper Accotink Lower Accotink Long Branch

Criterion Exceedances (2/5/15 -4/16/16) 1| (1/11/16 -2/29/16) 1| (4/17/13 -4/16/16) !
Acute Total Dgys 249 50 533
Criterion Days with Exceedances 24 8 20

Percent Exceedance 10% 16% 4%
Chronic Total Dgys 249 50 533
Criterion Days with Exceedances 64 27 86

Percent Exceedance 26% 54% 16%

1Period of record for continuous monitoring of SCAIl criteria exceedances occurred during the
months of November through April.

TMDL Development

Load duration curvesj , $# O0Qq xAOA OOAA O AAOGAI TP AEI T OEAA
impairments. The LDC method is an EP&#pproved approach to developing TMDLs (EPA, 2007)t
has been used to develop bacteria TMDLs in Virgini®EQ, 2004 DEQ, 2008. It has also lezen used
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to develop chloride TMDLs for Shingle Creek in Minnesota (Wenk Associates, 2006) and Beaver

Brook in New Hampshire (New Hampshire Department of Environmental Services (NHDES), 2008).

The cornerstone of the LDC method is the flow duration curve (D). FDCs represent the
percent of time a flow is exceededA flow exceeded 9@s of the time is a low flow, where as a flow

exceeded only 5% of the time is a high flowThe higher the percent exceedance, the lower the flow.

A LDC is constructed from a FO by multiplying the FDC by a concentration, which represents a
numeric water quality threshold, and suitable unit conversion factors. The water quality threshold
is usudly a water quality criterion. The LDC then gives the loading capacity of the streamt every
flow. In other words, the LDC gives the maximum load that meets the water quality threshold\
FDC can be based on any flow interval.he Beaver Brook TMDINHDES, 2008xonstructed a LDC
based on a FDC for fouday average flowinterval and the four-day average chronic criterion for
chloride. A similar approachwas used to develop chloride TMDLSs for the impairments in Accotink
Creek

Chloride TMDLs for Accotink Creek were based on FDCs using feday average flows and LDCs
using the chronicchloride criterion of 230 mg/l. The Virginia chronic criterion for chloride was
chosen as the water quality threshold for the LDC becausas shownin the previous section,it is a
more conservative and protective endpoint Chloride loads were calculat only for an extended
winter season, Novemberlthrough April 30, which represent the months in whichsnow events
occurred in the last 30 years Chloride loads for the nonwinter time period were not computed.
FDCs were restricted to fourday average flows from the extended winter seasorBased on
Technical Advisory Committee (TAC) member recommendations at the October 28, 2016 TAC
meeting, it was decided, however, thathe TMDLs are expressed as average annlaads,

recognizing that implementationinitiatives will occur throughout the yeatr.

There are two activeU.S. Geological SurveyJSG¥gauges where FDG canbe developed:
Accotink Creek near Annandale (01654000), and Long Branch near Annandale (01654508hown
in Figure ES-1. Daily flow measurements extend back to 1947 for the gauge on Accotink Creek, but
the USGS only began collecting data on Long Branch in February, 2013. Thirty years of flow ftata
the extended winter seasonfrom November 1986 through April 2016, were used to calculate the

FDC for Accotink Creek, while for Long Branch, the whole period of record through April, 2016 was
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used. Figure ES-3 shows the fourday FDC restricted to the extended winter seasdior Accotink

Creek, andrigure ES4 shows the same FDC for Long Branch.

LDCs were constructed for thggaugelocations by multiplying the FDC by the 230 mg/l chlade
chronic criterion. Figure ES-5 shows the LDJor Accotink Creek andrigure ES-6 shows the LDC
for Long Branch. Alsshown on the figures are the corresponding fouday average chloride loads
calculated from flows and chloride concentrationgestimated from continuousspecificconductance
measurements and the established chloridespecific conductance regression r&ation, discussed in

the previous section

As shown inFigure ES-1, the gauges are not located at the most downstream points in the
impaired segments, so flows and loads have to be adjusted to represent the flows and loads at the
downstream end of the impairmerts. Flows and consequently loads were adjusted by watershed
area. Flow at the gauges were multiplied bythe ratio of the area of the watershed draining to the
downstream most point of the impairment compared to the area of the watershed draining to the
USGS gauges. This was based on the assumption tfiatv at the downstream end of the impairment
is equal to thegaugeflow timesthe ratio of theimpaired watershed to thegaugewatershed. The
USGSjaugeon Accotink Creek near Annandale was used to set tlmading capacity for both upper
Accotink Creek and Lower Accotink Creek; the flows fromie Long Branchgaugewere used to set
the loading capacity for theLong Branch impairment. Table ES5 gives the areal adjustments used

for each impairmentand the resulting average annual chloride loading capacity

Chloride TMDLs for Accotink CreekWatershed ES10
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Figure ES-3: Flow Duration Curve, Four-Day Average Flow in Extended Winter Season, Accotink Creek
near Annandale
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Figure ES-4: Flow Duration Curve, Four-Day Average Flow in Extended Winter Season, Long Branch
near Annandale
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Figure ES-5: Four-Day Average Chloride Load in Extended Winter Season, Accotink Creek near
Annandale, with Four-Day Average Chloride Load Estimated from Continuous Specific Conductance
Monitoring Data and Linear Regression Model of Chloride -Specific Conductance Relation
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Figure ES-6: Four-Day Average Chloride Load in Extended Winter Season, Long Branch near
Annandale, with Four-Day Average Chloride Load Estimated from Continuous Specific Conductance
Monitoring Data and Linear Regre ssion Model of Chloride -Specific Conductance Relation

Chloride TMDLs for Accotink CreekWatershed

ES12



Final: 08/30/2017 Executive Summary

Table ES5: Area Correction of Impaired Watersheds Relative to Gauged Watersheds and Resulting
Average Annual Chloride Loading Capacity (Ibs/yr)

Watershed Acres | Area Correction | Loading Capacity (Ibs/yr)
Accotink Gauge 15,296 1.00 7,744,188
Upper Accotink Creek | 18,784 1.23 9,510,027
Lower Accotink Creek | 31,112 2.03 15,751,714

Long BranchGauge 2,381 1.00 1,252,320

Long Branch 2,458 1.03 1,292,997

Given that a distribution of flows is available from a USGfauge the load duration approach
provides an exact estimate of the load capacity of a waterbody, and therefore can more directly
guantify the TMDL for a waterbodythan other approaches that may épendon numerous
assumptions. The load duration approach, however, is not able to estimate baseline current
pollutant loads or to determine the source of pollutant loads or their geographic location, because it

only estimates a single load at the assod¢&d gaugeor watershed outlet.

TMDL Allocations

According to EPA regulations (CFR 130.2, 130.7), the TMDL must be assigned or allocated

among regulated and norregulated sources, according to the following equation:
4-%$, E +7,!' C t+t,!' C -1/3
where

WLA =Wasteload Allocation, which is the portion of the TMDL assigned to regulated or
permitted sources;
LA = Load Allocation, which is the portion of the TMDL assigned to noagulated sources
MOS = Margin of Safety
Each of the components of the TMDL is discesd in more detail below. TMDLs and allocations

for downstream impairments exclude the impairments nested upstream, so the loading capacity for
upstream impairments have to be subtracted from the downstream impairmentsln other words,
the TMDL for upperAccotink excludes Long Brancfand the TMDL for lower Accotink excludes

both upper Accotink and Long Branch.

Margin of Safety. A MOS is necessary to take into account the uncertainty in the relation

between pollutant loading rates and water quality. The MOS can be implicit or explicitAn implicit

MOS is based on the conservative assumptions used to determine the TMBh. explicit MOS
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reserves a portion of the TMDL to the MO\ ten percentexplicit margin of safety was used in

addressing the chloide impairments in Accotink Creek.

Wasteload Allocation . The following sources will receive wasteload allocations:

1 Municipal separate storm sewer system (MS4s) discharges authorized under both
individual and general permits;
Individual VPDES permitted fatlities; and

Industrial stormwater discharges authorized under the general permit
The WLA also includes an allocation for future growth.

Wasteload allocations will be given to stormwater discharges onlyProcess water discharges
are consideredde minimiswith respect to chloride. That is, chloride loads in process water from
these facilities arenot considered tooccur at levels tocause or contribute to the impairment
Therefore, ro wasteload allocation will be given to process water fronsoncrete product facilities,
car washes, cooling water, or other activities regulated by general permits. Similarly, no wasteload
allocation will be given to process water discharged under individual permits. For facilities under
individual and generalVDPESindustri al stormwater permits, the wasteload allocation is based on
the area drained by their outfall:

Industrial Stormwater WLA = (outfall drainage area/area of impairment watershed) *
(TMDLZ MOS)

Because the load duration method does not enable the specifiaati of loads by geographic area,
all permitted industrial stormwater discharges are aggregated under a single WLA for each
impairment. This aggregation is in line with the emphasis placed on implementation, as discussed

in Section 5 on TMDL Implementation.

MS4s also receive a single aggregated WLA for each impairmembt only because the load
duration method does not enable the specification of loads by geographic area, but also because the
MS4 service areasend to overlap. Theaggregated MSANLA is proportional to the area of the
impaired watershed in some service area or anothern other words, if an area of the watershed is
in at least one MS4 service area, it is included indhiMS4 WLA, with one exceptiorany area

draining to a permitted industrial stormwater outfall isnot included in the MS4 WLA, even if it is in
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a MS4 service arealn these cases the permitted industrial stormwater WLA is subtracted from the
MS4 WLA.The aggregated WLA for MS4 is thus
MS4 WLA = (area of watershed c@ved by at least one MS4 service arearainage area
to industrial stormwater outfalls in service area)/(area of impaired
watershed)*(TMDL-MOS)

In the upper Accotink Creek andower Accotink Creek watersheds, future growth was
accounted for by setting aile 5% of the TMDL for the creation of new point sources and any
growth in MS4 service areas or other regulated stormwaterA future growth of 5% was chosen due
to the large proportion of these watersheds that are already covered by MS4 service areas émel
anticipated expansion in regulated stormwater.However, in the Long Branch watershedyecause
there is little room for MS4s or other regulated stormwater to grow, a future growth o1% of the
TMDL was used to account for any future growth in point saaes. Most of these watersheds are
highly developed. Therefore, any potential expansion of a MS4 service area or other regulated
stormwater would not likely entail a change in existing landiuse. Rather, it would simply be a
reallocation of loadings fromthe LA portion of the TMDL to the WLA component. Accordingly, in all
three watersheds the future growth was taken from the LA and provides flexibility to the

permitting authority to implement changes to regulated stormwater as they occur over time.

Load Allocation . The load allocation primarily covers loads from areas outside either MS4

service areas or the drainage areas to industrial stormwater outfalls. The formula for the LA is

LA = TMDLzMOSZWLA

Allocations for Individual Impairments

Table ES6 gives the TMDL, MOS, WLAs, and LA for upper Accotink Creek. Following the
principle of not nesting impairments, the TMDL and allocations do not include theong Branch
watershed. Table ES7 gives the MS4s included in thaggregate MS4 WLA an@iable ES8 gives

the facilities included in the aggregate industrial stormwater WLA.

Table ES9 gives the TMDL, MOS, WLAs, and LA for lower Accotink Creek. Following the
principle of not nesting impairments, the TMDL and allocations do not include the upper Accokin
Creek or Long Banch watersheds. Table ES 10 gives the MS4s included inHe aggregate MS4 WLA

and Table ES11 gives the facilities included in the aggregate industrial stormwater WLA.
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Table ES12 gives the TMDL, MOS, WLAs, and LA for Long Branlable ES13 gives the MS4s
included in the aggregate MS4 WLAA this time there are no industrial stormwater discharges in
the watershed, but future growth component of the WLA may be used to account for growth in
existing MS4 permits, new VPDES permits, andl VPDES permits that may be assigned to existing
discharges in the watershed should they be required. The allocation for future growtiwhich was
subtracted from the LAwas set at 1% of the total TMDL

Table ES6: TMDL for Upper Accotink Creek

Source | Load (Ibslyr) | Percent of TMDL
Total WLA 5,444 279 66%
AggregateMS4WLA 4,972,399 61%
Aggregatelndustrial Stormwater WLA 61,028 <1%
Future Growth 410,852 5%
LA 1,951,048 24%
MOS 821,703 10%
TMDL (not including Long Branch) 8,217,030 100%
Long Branch UpstreamTMDL 1,292,997 NAL
Total TMDL (including Long Branch) 9,510,027 NA!

INot Applicable

Table ES7: MS4s Included in the Aggregate MS4 WLA in Upper Accotink Creek

Permit No Facility Name
VA0088587 | Fairfax County

VA0092975 | Virginia Department of Transportation
VAR040104| Fairfax County Public Schools
VAR040064| City of Fairfax

VAR040066| Town of Vienna

VAR040095| Northern Virginia Community College

Table ES8: Facilities Included in the Aggregate Industrial Stormwater WLA in Upper  Accotink Creek

Permit Type Permit No Facility

VA0001872 | Joint Basin Corporatiorg Fairfax Terminal Complex
VA0002283 | Motiva Enterprises LLCz Fairfax

VAR051066 | U SMerrifield Vehicle Maintenance

Industrial Stormwater | VAR051770 | Fairfax Countyz Jermantown Maintenance Facility
VAR052188 | Milestone Metals

Individual
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Table ES9: TMDL for Lower Accotink Creek

Source | Load (lbs/yr) | Percent of TMDL
Total WLA 3,723,479 60%
Aggregate MS4 WL/ 3,294,323 53%
Aggregatelndustrial Stormwater WLA 117,071 2%
Future Growth 312,084 5%
LA 1,894,040 30%
MOS 624,169 10%
TMDL (not including upper Accotink Creek) 6,241,688 100%
Upper Accotink Creek and Long Branch Upstream TMDI 9,510,027 NAL
Total TMDL (including upper Accotink Creek) 15,751,714 NAL

INot Applicable

Table ES10: MS4s Included in the Aggregate MS4 WLA in Lower Accotink Creek

Permit No Facility Name
VA0088587 | Fairfax County

VA0092975 | Virginia Department of Transportation
VARO040104| Fairfax County Public Schools
VAR040093| Fort Belvoir

Table ES-11: Facilities Included in the Aggregate Industrial Stormwater WLA in Lower Accotink Creek

Permit Type Permit No Facility
VA0001945 | Kinder Morgan Southeast Terminals LLENewington
Individual VA0001988 | Kinder Morgan Southeast Terminals LLENewington 2

VA0092771 | Fort Belvoir

VARO051042 | SICPA Securink Corporation

VARO051047 | Fairfax Countyz Connector Bus YardqHuntington Garage)
VARO051565 | Rolling Frito Lay Sales LR South Potomac DC
VAR051771 | Fairfax Countyz Newington Maintenance Facility
Industrial Stormwater | VAR051772 | Fairfax CountyDVSz Alban Maintenance Facility
VAR051795 | HD Supply- White Cap

VAR051863 | United Parcel Servicg Newington

VAR052223 | Newington Solid Waste Vehicle Facility

VAR052366 | Ready Refresh byNestle-Lorton Branch
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Table ES12: TMDL for Long Branch

Source | Load (lbs/yr) | Percent of TMDL
Total WLA 873,049 68%
AggregateMS4WLA 860,119 67%
Aggregatelndustrial Stormwater WLA NAL NAL
Future Growth 12,930 1%
LA 290,648 22%
MOS 129,300 10%
TMDL 1,292,997 100%

INot Applicable. Currently there are no industrial stormwater discharges in the watershed

Table ES13: MS4s Included in the Aggregate MS4 WLA in Long Branch

Permit No Facility Name
VA0088587 | Fairfax County

VA0092975 | Virginia Department of Transportation
VARO040104| Fairfax County Public Schools
VAR040064| City of Fairfax

TMDLs Expressed as Daily L oads. Based on the outcome of the 2006 court casEtiends of the
Earth vs. the Environmental Protection Agency, 446 F.3d 140, 14d EPA requires the

establishment of a daily loading expression in TMDLSs in addition to any annual or seasonal loading

expressions established in the TMDLs. For the chloride impairments in Accotink Creek, the
maximum average daily load was chosen agepresentative daily load. Becauseonly the extended
winter season contributes chloride loads to the TMDL, the maximum average daily load was
calculated for TMDLs and allocations as the average annual lgathich was the extended winter
seasonal load appéd annually,divided by the number of days in he extended winter season,
November through April,or 181.25 days, accounting for leap years These average daily values are
not intended to represent maximum allowable daily loads. Rather, they represerti¢ average daily
loadings that may be expected to occur over the long term when water quality criterfar chloride
are met. Tables ES14,ES15, andES16 present the maximum average daily chloride loads for

upper Accotink Creek, lower Accotink Creek, @hLong Branch, respectively.
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Table ES14: Maximum Average Daily Loads for Upper Accotink Creek

Executive Summary

Source | Load (Ibs/d) | Percent of TMDL
Total WLA 30,037 66%
Aggregate MS4 WL/ 27,434 61%
Aggregate Industrial Stormwater WLA 337 <1%
Future Growth 2,267 5%
LA 10,764 24%
MOS 4,534 10%
TMDL (not including Long Branch) 45,335 100%
Long Branch Upstream Load 7,134 NA?
Total TMDL (including Long Branch) 52,469 NA!

INot Applicable

Table ES15: Maximum Average Daily Loads for Lower Accotink Creek

Source | Load (Ibs/d) | Percent of TMDL
Total WLA 20,541 60%
Aggregate MS4 WL/ 18,181 53%
Aggregate Industrial Stormwater WLA 638 2%
Future Growth 1,722 5%
LA 10,453 30%
MOS 3,444 10%
TMDL (not including upper Accotink Creek) 34,437 100%
Upper Accotink Creek Upstream Load 52,469 NAL
Total TMDL (including upper Accotink Creek) 86,906 NA!
INot Applicable
Table ES16: Maximum Average Daily Loads for Long Branch
Source | Load (Ibs/ d) | Percent of TMDL
Total WLA 4,817 68%
AggregateMS4WLA 4,745 67%
Aggregatelndustrial Stormwater WLA NAL NAL
Future Growth 71 1%
LA 1,604 22%
MOS 713 10%
TMDL 7,134 100%

INot Applicable. Currently there are no industrial stormwater discharges in the watershed
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TMDL Implementation

Once a TMDL has been approved by EPA, measures must be taken to reduce pollution levels

from both point and non-point sources.

DEQ recognizes that public safety must remain the highest priorignd believes thatwater
quality concerns identified throughthe TMDL forCLcan be addressed while still maintaining the
high standards of public safety during snow/ice events. Furthermore, DEQ believes there is
opportunity to improve water quality and reduce costs associated with snow/ice events through
the use ofbest management practices. Implementation of the TMDL will focus on best management
practices that include training and use of more efficient and effective technologieDEQ encourages
the public to participate in the effort to improve water quality byfollowing recommended practices
£l O OA1 O AppPI EAAOEIT AT A AU AAEAOEI Cc O OEA OOAT O
during snow/ice events.

Virginia intends for the voluntary and required control actions to be implemented in an
iterative or stagedprocess that first addresses those sources with the largest impact on water
guality. The goal of the staged implementation effort is whate MinnesotaPollution Control
Agency MPCAj ¢cmtpoeq AAT T O OO01I AOO OAI OET CqgawhichappDET C xET
the minimal chloride deicers consistent with public safetyd

In an effort to assist both regulated and nomegulated entities efficiently and effectively
manage and apply deicers/antiicers consistent with the assumptions and requirements fathe
TMDL, DEQ intends to lead the development of the Accotink Creek Salt Management Strategy
(SaM$. The Accotink CreekCLTMDL is the first chloride TMDL in Virginia that focuses on winter
anti-icing and deicing salt applications in an urban settingThe Accotink CreekCLTMDL was
developed with the intent for it to be implemented collaboratively through performancebased
goals using best management practices (BMPs). Acknowledging the critical need to maintain public
safety, it is envisioned that thgperformance-based BMP approach will include training and use of
improved technologies to more efficiently and effectively apply chlorides in a manner that still
meets the high standards of public safetyThe Accotink Creek &VS is envisioned to be develogd
in-lieu of a traditional TMDL Implementation Plan for this chloride TMDL and is intended to

accomplish the following:
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1) Summarize the impacts of salts on the environment and local infrastructure.

2) Provide a resource for regulated and nomegulated entitiesto identify the appropriate
BMPs and chemical options for their operations. Although developed for the Northern
Virginia area, these practices may be applicable statewide.

3) Establish a suite of best practices that may be incorporated into subsequent VPDES
permits, as applicable.

4) ldentify potential economic benefits of proper salt management.

5) Bring partners of shared interests and resources together.

6) Highlight actions and measures to contribute to program goals, such as potential
legislative initiatives, cettification programs and enhanced regional coordination.

7) Organize a process for reporting and tracking salt usage.

8) Provide monitoring recommendations to evaluate the effectiveness of the strategy over

time.

In general, Virginia intends for the voluntary andrequired control actions outlined in the
envisioned Accotink Creek Salt Management Strategy to be implemented in an iterative process that

first addresses those sources with the largest impact on water quality.

DEQ intends to facilitate the development of the aforementioned Accotink Creek Salt
Management Strategy with support from regulated and nomegulated entities. With the Accotink
Creek Salt Management Strategy functioning as an implementation guide, thése@easonable
assurance that through adaptive, staged implementation of performandeased BMPs, the chloride
TMDL WLAs will be addressed consistent with the TMDL and will lead to water quality

improvements, all while maintaining the high standard for publc safety.

Public Participation

Public participation was an essential element in the development of the chloride TMDLs for
upper Accotink Creek]ower Accotink Creek, and Long BranchThree public meetings and six
Technical Advisory Committee (TAC) meetirggywere held over the course of the projectThe
following agencies, businesses, and organizations attended TAC meetings and participated in the

development of the TMDLs for the Accotink Creek watershed:
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Representation in Attendance at TAC Meetings

Braddock District Board of Supervisor$

Buckeye Partner$
Catholic Diocese of Arlington
Chesapeake Bay Foundation

City of Fairfax

Fairfax County Department of Public Works and

Environmental Services
Fairfax County Department of Transportation

Fairfax County Department of Vehicle Services
Fairfax County Park Authority

Fort Belvoir Department of Public Works
Friends of Accotink Creek

Friends of Lake Accotink Park

GKY & Associates, Irnc.

Regency Centers

Interstate Commission on thePotomac River
Basin

Joint Basin Corporation Fairfax Terminal
Complex

Metropolitan Council of Governments
Northern Virginia Community College
Northern Virginia Building Industry
Association (NVBIA)- Fairfax Chapter
Northern Virginia Regional Commission
(NVRC)

Stanted

Town of Vienna- Public Works

United Parcel Service Newington

United States Geological Survey (USGS)

VA Department of Environmental Quality
Virginia Concrete Company Inc.

Virginia Department of Forestry

Virginia Department of Transportation(VDOT)
Watershed residents

Wetland Studies and Solutions, Ink.

INot official TAC members, but attended at least one meeting
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1 Introduction

The Clean Water Act (CWA) requires that all waters of the Unité&States support swimming,
sustain and protect aquatic life, and maintain other beneficial uses such as wateipgly or shellfish
propagation and harvest. Virginia has adopted water quality standards meet the goals of the
CWA. These standards specify (1) designated uses for waterbodies, such as a primary contact
recreation use, to support swimming, or an aquati life use, to sustain and protect aquatic lifg2)
the water quality criteria necessary to support these usesand (3) antidegradation policy to
preserve existing uses, maintain waters whose quality exceeds standards, and protect waters of
exceptional quality. The CWA also requires states to assess their waters to determine if they are
meeting water quality standards. Waterbodies not meeting standards, i.e. impaired waterbodies,
AOA AT AOIi AT Oliehniap)iT O QOODMARAG O OO A O dteglatedlisi T OEA OOAOD/
(305(b)/303(d)) .

Accotink Creek drains 52&quare miles of Nothern Virginia before entering first Accotink Bay,
then Gunston Cove, on the tiddPotomac Rver. Long Branch(Central) is a tributary to Accotink
Creek, joining itjust upstreamof Lake Accotink, an impoundment on Accotink CreeRVhile there
are three tributaries named Long Branch in the Accotink Creek watershed, the tributary focused on
in this study is Long Branch (Central), hereafter simply referred to as Long BrancBased m
benthic macroinvertebrate monitoring and assessment the Accotink Creek watershed, the
Virginia Department of Environmental Quality (DEQ) has placed Accotink Creek, both above and
AAT T x |, AEA 1 AAT OET Eh AT308(d) Listiofgmpair@dAVaikrs (CatédgonsSoO CET E A S
the Integrated List) because they are not supporting their Aquatic Life Us&igure 1-1 shows the
location of the monitoring stationsused in the assessmerdind the impaired stream segments.
Hereafter, impaired segmentA15R-01-BEN, as shown inFigure 1-1, will be referred to as lower
Accotink Creek, segment A15R4-BENas upper Accotink Creek, and A15B5-BENas Long Branch.
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Figure 1-1: Location of the Impaired Segments in Accotink Creek Watershed
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