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Executive Summary  

Introduction  

Accotink Creek drains 52 square miles (mi2) of Northern Virginia before entering first Accotink 

Bay, then Gunston Cove, an embayment on the tidal Potomac River.  Figure ES-1 shows the location 

of Accotink Creek.  The study area for this project is the watershed draining the non-tidal portion of 

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

The Accotink Creek watershed is highly developed.  Overall, 87% of the watershed draining to 

non-tidal  Accotink Creek consists of commercial, industrial, transportation, or residential land.  

Impervious surface covers 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 has conducted 

biological assessments in Long Branch (Central), a tributary of Accotink Creek that joins the 

mainstem just upstream of Lake Accotink, an impoundment on Accotink Creek.  While 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 Branch.  Based on benthic 

macroinvertebrate monitoring and assessments in the Accotink Creek watershed, DEQ has placed 

Accotink Creek, both above aÎÄ ÂÅÌÏ× ,ÁËÅ !ÃÃÏÔÉÎËȟ ÁÎÄ ,ÏÎÇ "ÒÁÎÃÈ ÏÎ 6ÉÒÇÉÎÉÁȭÓ ,ÉÓÔ ÏÆ 

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 A15R-01-BEN, as shown in Figure ES-1, will be referred to as lower Accotink Creek, 

segment A15R-04-BEN as upper Accotink Creek, and A15R-05-BEN as Long Branch.  Table ES-1 

summarizes the impairment listings for upper Accotink Creek, lower Accotink Creek, and Long 

"ÒÁÎÃÈ ÉÎ 6ÉÒÇÉÎÉÁȭÓ ςπρτ )ÎÔÅÇÒÁÔÅÄ 2ÅÐÏÒÔȢ  Section 303(d) of the Clean Water Act (CWA) and the 

5ÎÉÔÅÄ 3ÔÁÔÅÓ %ÎÖÉÒÏÎÍÅÎÔÁÌ 0ÒÏÔÅÃÔÉÏÎ !ÇÅÎÃÙȭÓ ɉEPA) Water Quality Planning and Management 
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Regulations (40 CFR part 130) generally require states to develop Total Maximum Daily Loads 

(TMDLs) for waterbodies that are not meeting water quality standards.  TMDLs represent the total 

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

 

 

 

 

 

 

 

 

 

 

  



Final: 08/30/2017   Executive Summary 

 

 

Chloride TMDLs for Accotink Creek Watershed  ES-3 

 

 

Figure ES-1: Location of the Impaired Segments in Accotink Creek Watershed  
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Table ES-1: Accotink Creek Benthic Impairments  

 

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 monitoring does 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 Stressor Identification analysis (SI) was performed to 

determine the stressor(s) to the biological community in the Accotink Creek watershed (DEQ, 

2017).  The SI report is Volume I of this report. 

The SI for upper Accotink Creek, lower Accotink Creek, and Long Branch 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 data and the scientific literature, 

TMDL 
Watershed  

Stream 
Name 

Cause Group 
Code 303(d)  

Impairment ID Description  Size 
Assessment Unit  

305(b) Segment ID  
Initial  
Listing  

Lower 
Accotink 

Creek 

Accotink 
Creek 

A15R-01-BEN 

Begins at the outlet of 
Lake Accotink and 
continues 
downstream until the 
tidal waters of 
Accotink Bay. 

10.09 mi 
VAN-A15R_ACO01B10 
VAN-A15R_ACO01A00 

2010 
1996 

Upper 
Accotink 

Creek 

Accotink 
Creek 

A15R-04-BEN 

Begins at the 
headwaters of 
Accotink Creek and 
continues 
downstream until the 
start of Lake Accotink 

11.59 mi 

VAN-A15R_ACO05A04 
VAN-A15R_ACO04A02 
VAN-A15R_ACO03A02 
VAN-A15R_ACO02A00 

2008 
2010 
2010 
2010 

Long 
Branch 

Long 
Branch 

A15R-05-BEN 

Begins at the 
confluence with an 
unnamed tributary 
(UT) to Long Branch, 
at the Route 651 
(Guinea Road) 
bridge, and continues 
downstream until the 
confluence with 
Accotink Creek, just 
below Braddock 
Road. 

2.37 mi VAN-A15R_LOE01A02 2008 
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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 stressor 

of the biological community; however, not all stressors are pollutants amenable to TMDL 

ÄÅÖÅÌÏÐÍÅÎÔȢ  4ÈÅ #7! ÄÉÓÔÉÎÇÕÉÓÈÅÓ ÔÈÅ ÇÅÎÅÒÁÌ ÃÌÁÓÓ ÏÆ ÐÏÌÌÕÔÉÏÎȟ ÄÅÆÉÎÅÄ ÁÓ ȰÔÈÅ ÍÁÎ-made or 

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

ÏÔÈÅÒ ÍÅÄÉÁ ɉ#7!ȟ 3ÅÃÔÉÏÎ υπςȟ 'ÅÎÅÒÁÌ $ÅÆÉÎÉÔÉÏÎÓɊȟȱ ÆÒÏÍ ÐÏÌÌÕÔÁÎÔÓȟ ×ÈÉÃÈ ÁÒÅ ÒÅÓÔÒÉÃÔÅÄ ÔÏ 

ȰɍÄɎÒÅÄÇÅÄ ÓÐÏÉÌȟ ÓÏÌÉÄ ×ÁÓÔÅȟ ÉÎÃÉÎÅÒÁÔÏÒ ÒÅÓÉÄÕÅȟ ÓÅ×ÁÇÅȟ ÇÁÒÂÁÇÅȟ ÓÅ×ÁÇÅ ÓÌÕÄÇÅȟ ÍÕÎÉÔÉÏÎÓȟ 

chemical wastes, biological materials, radioactive materials, heat, wrecked or discarded equipment, 

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

3ÅÃÔÉÏÎ υπςȟ 'ÅÎÅÒÁÌ $ÅÆÉÎÉÔÉÏÎÓɊȢȱ  4-$,Ó ÃÁÎ ÏÎÌÙ ÂÅ ÄÅÖÅÌÏÐÅÄ ÆÏÒ ÐÏÌÌÕÔÁÎÔÓȢ   

Of the four most probable stressors, only chloride (CL) and sediment are pollutants.  As 

specified in the CWA,  TMDLs should be developed for sediment and CL for each of the three 

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

Volume II  of this report.  This volume, Volume III , describes the development of chloride TMDLs 

for upper Accotink Creek, lower Accotink Creek, and Long Branch, to help address the biological 

impairments in those watersheds. 

Analysis of Chloride Monitoring Data  

Elevated concentrations of CL and other ions can disrupt the osmotic regulation of aquatic 

organisms.  Virginia water quality standards include 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 one-hour average not to be exceeded more than once every three years; the 

chronic criterion is a four-day average, which is also not to be exceeded more than once every three 

years (9VAC25-260-140). 

Seven observed CL concentrations in upper Accotink Creek, two concentrations in lower 

Accotink Creek, and one concentration in Long Branch exceed the 860 mg/l acute criterion.  These 

are shown in Table ES-2.  Table ES-3 shows the individual observed CL concentrations that 

exceeded the 230 mg/l chronic criterion.  The chronic criterion applies to a four-day average 

concentration and can be evaluated 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 4-day chronic criterion in upper Accotink Creek, 

Lower Accotink Creek, and Long Branch.   

Table ES-2: Observed Chloride Concentrations Exceeding the Acute Chloride Criterion 1 

Watershed  Agency Station  Date Chloride (mg/l)  

Upper Accotink Creek 

USGS 01654000 2/02/2010  1,320 
USGS 01654000 2/19/2014  925 
USGS 01654000 3/05/2014  1,410 
USGS 01654000 3/19/2014  977 
DEQ 1AACO014.57 1/27/2016  1,210* 
DEQ 1AACO014.57 1/28/2016  888* 
DEQ 1AACO014.57 2/16/2016  2,570 

Lower Accotink Creek 
DEQ 1AACO004.84 3/04/2015  1,160 
DEQ 1AACO004.84 2/16/2016  1,580* 

Long Branch DEQ 1ALOE000.26 2/16/2016  1,010* 
1The acute criterion is a one-hour average of 860 mg/l , not to be exceeded more than once every three 
years. 

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

 

Table ES-3: Observed Chloride Concentrations Exceeding the Chronic  Chloride Criterion 1 

Watershed  Agency Station  Date Chloride (mg/l)  

Upper Accotink Creek 

USGS 01654000 2/02/2010  1,320 
USGS 01654000 2/19/2014  925 
USGS 01654000 3/05/2014  1,410 
USGS 01654000 3/19/2014  977 
DEQ 1AACO014.57 1/27/2016  1,210* 
DEQ 1AACO014.57 1/28/2016  888* 
DEQ 1AACO014.57 2/16/2016  2,570* 
DEQ 1AACO014.57 2/18/2016  504* 

Lower Accotink Creek 

DEQ 1AACO004.84 3/04/2015  1,160 
DEQ 1AACO004.84 1/26/2016  367* 
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* 

Long Branch 

DEQ 1ALOE000.26 1/27/2016  847* 
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 chronic criterion exceedances for the associated 4-day 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, however, deicing salt is the primary source of CL (Paul and 

Meyer, 2001).  Deicing salt, applied to roads, sidewalks, driveways, etc., is a major source of CL in 

developed areas like Accotink Creek.  Figure 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. 

 

Figure ES-2: Average Monthly Chloride (mg/l) in Accotink Creek  

Chloride is a major anion contributing to specific conductance (SC), 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 in Section 3.5.4 of the SI report; and (2) the strong correlation between SC and CL.  

SC continuous monitoring data is available at (1) the USGS 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 Road (1AAC0004.84), from 1/11/2016 to 2/29/2016.  These monitoring locations are 

shown on Figure ES-1.  Linear regression of CL on SC grab samples yield CL:SC ratios of 0.32, 0.32, 



Final: 08/30/2017   Executive Summary 

 

 

Chloride TMDLs for Accotink Creek Watershed  ES-8 

 

and 0.33, respectively, for upper Accotink Creek, lower Accotink Creek, and Long Branch.  The 

coefficient of determination (R2) between CL and SC is greater than 0.99 for all three watersheds. 

The corresponding CL:SC regression equation was applied to the SC continuous monitoring data 

from upper Accotink Creek, lower Accotink Creek, and Long Branch to yield estimated chloride 

concentrations over the period of record of the SC continuous monitoring data.  Table  ES-4 shows 

the frequency at which the estimated chloride concentrations exceed the acute criterion and 

chronic criterion in each watershed during November 1 through April  30, the months in which 

snow has fallen within the last 30 years in the Washington metropolitan area.  As the table shows, 

both criteria are exceeded by estimated chloride concentrations in upper Accotink Creek, lower 

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 Accotink Creek, and Long Branch.  The chronic 

criterion tends to be exceeded at a higher frequency than the acute criterion.  To meet the chronic 

criterion for chloride, which allows no more than one four-day average chloride concentration 

exceeding 230 mg/l every three years, would require reductions of 84%, 68%, and 72% in upper 

Accotink Creek, lower Accotink Creek, and Long Branch based upon available data. 

Table ES-4: Exceedances of Chloride Criteria by Estimated Chloride Concentrations, November 
through April  

Criterion  Exceedances 
Upper Accotink  

(2/5/15 -4/16/16) 1 

Lower Accotink  
(1/11/16 -2/29/16) 1 

Long Branch  
(4/17/13 -4/16/16) 1 

Acute 
Criterion 

Total Days 249 50 533 
Days with Exceedances 24 8 20 
Percent Exceedance 10% 16% 4% 

Chronic 
Criterion 

Total Days 249 50 533 
Days with Exceedances 64 27 86 
Percent Exceedance 26% 54% 16% 

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

 

TMDL Development  

Load duration curves ɉ,$#ÓɊ ×ÅÒÅ ÕÓÅÄ ÔÏ ÄÅÖÅÌÏÐ ÃÈÌÏÒÉÄÅ 4-$,Ó ÆÏÒ !ÃÃÏÔÉÎË #ÒÅÅËȭÓ ÂÅÎÔÈÉÃ 

impairments.  The LDC method is an EPA-approved approach to developing TMDLs (EPA, 2007).  It 

has been used to develop bacteria TMDLs in Virginia (DEQ, 2004; DEQ, 2008).  It has also been 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 (FDC).  FDCs represent the 

percent of time a flow is exceeded.  A flow exceeded 90% of the time is a low flow, where as a flow 

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

A LDC is constructed from a FDC by multiplying the FDC by a concentration, which represents a 

numeric water quality threshold, and suitable unit conversion factors.  The water quality threshold 

is usually a water quality criterion.  The LDC then gives the loading capacity of the stream: at every 

flow.  In other words, the LDC gives the maximum load that meets the water quality threshold.  A 

FDC can be based on any flow interval.  The Beaver Brook TMDL (NHDES, 2008) constructed a LDC 

based on a FDC for four-day average flow interval and the four-day average chronic criterion for 

chloride.  A similar approach was used to develop chloride TMDLs for the impairments in Accotink 

Creek.  

Chloride TMDLs for Accotink Creek were based on FDCs using four-day average flows and LDCs 

using the chronic chloride criterion of 230 mg/l.  The Virginia chronic criterion for chloride was 

chosen as the water quality threshold for the LDC because, as shown in the previous section, it is a 

more conservative and protective endpoint.  Chloride loads were calculated only for an extended 

winter season, November 1through April  30, which represent the months in which snow events 

occurred in the last 30 years.  Chloride loads for the non-winter time period were not computed.  

FDCs were restricted to four-day average flows from the extended winter season.  Based on 

Technical Advisory Committee (TAC) member recommendations at the October 28, 2016 TAC 

meeting, it was decided, however, that the TMDLs are expressed as average annual loads, 

recognizing that implementation initiatives  will occur throughout the year. 

There are two active U. S. Geological Survey (USGS) gauges where FDCs can be developed: 

Accotink Creek near Annandale (01654000), and Long Branch near Annandale (01654500), shown 

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 data for 

the extended winter season, from 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 four-day FDC restricted to the extended winter season for Accotink 

Creek, and Figure  ES-4 shows the same FDC for Long Branch.   

LDCs were constructed for the gauge locations by multiplying the FDC by the 230 mg/l chloride 

chronic criterion.  Figure ES-5 shows the LDC for Accotink Creek and Figure ES-6 shows the LDC 

for Long Branch.  Also shown on the figures are the corresponding four-day average chloride loads 

calculated from flows and chloride concentrations estimated from continuous specific conductance 

measurements and the established chloride- specific conductance regression relation, discussed in 

the previous section.   

As shown in Figure 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 impairments.  Flows and consequently loads were adjusted by watershed 

area. Flow at the gauges were multiplied by the 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 that flow at the downstream end of the impairment 

is equal to the gauge flow times the ratio of the impaired watershed to the gauge watershed.  The 

USGS gauge on Accotink Creek near Annandale was used to set the loading capacity for both upper 

Accotink Creek and Lower Accotink Creek; the flows from the Long Branch gauge were used to set 

the loading capacity for the Long Branch impairment.  Table ES-5 gives the areal adjustments used 

for each impairment and the resulting average annual chloride loading capacity. 
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Figure ES-3: Flow Duration Curve, Four -Day Average Flow in Extended Winter Season, Accotink Creek 
near Annandale  

  

Figure ES-4: Flow Duration Curve, Four -Day Average Flow in Extended Winter Season, Long Branch 
near Annandale  

0

100

200

300

400

500

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

F
lo

w
 (

cf
s)

Percent Time Exceeded

0

10

20

30

40

50

60

70

80

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

F
lo

w
 (

cf
s)

Percent Time Exceeded



Final: 08/30/2017   Executive Summary 

 

 

Chloride TMDLs for Accotink Creek Watershed  ES-12 

 

 

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  

  

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  
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Table ES-5: Area Correction of Impaired Watersheds Relative to Gauged Watersheds and Resulting 
Average Annual Chloride Loading Capacity (lbs/yr)  

Watershed  Acres Area Correction  Loading Capacity (lbs/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 Branch Gauge 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 USGS gauge, the load duration approach 

provides an exact estimate of the load capacity of a waterbody, and therefore can more directly 

quantify the TMDL for a waterbody than other approaches that may depend on 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 associated gauge or watershed outlet.  

TMDL Allocations  

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

among regulated and non-regulated sources, according to the following equation: 

4-$, Ѐ ɫ7,! Ϲ ɫ,! Ϲ -/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 non-regulated sources 
MOS = Margin of Safety 

 
Each of the components of the TMDL is discussed 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 impairments.  In other words, 

the TMDL for upper Accotink excludes Long Branch, and 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 explicit.  An implicit 

MOS is based on the conservative assumptions used to determine the TMDL.  An explicit MOS 
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reserves a portion of the TMDL to the MOS.  A ten percent explicit margin of safety was used in 

addressing the chloride impairments in Accotink Creek. 

Wasteload Allocation .  The following sources will receive wasteload allocations: 

¶ Municipal separate storm sewer system (MS4s) discharges authorized under both 

individual and general permits; 

¶ Individual VPDES permitted facilities; 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 only.  Process water discharges 

are considered de minimis with respect to chloride.  That is, chloride loads in process water from 

these facilities are not considered to occur at levels to cause or contribute to the impairment.  

Therefore, no wasteload allocation will be given to process water from concrete 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 general VDPES industri 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) * 
(TMDL ɀ MOS) 

 
Because the load duration method does not enable the specification 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 impairment, not only because the load 

duration method does not enable the specification of loads by geographic area, but also because the 

MS4 service areas tend to overlap.  The aggregated MS4 WLA is proportional to the area of the 

impaired watershed in some service area or another.  In other words, if an area of the watershed is 

in at least one MS4 service area, it is included in the MS4 WLA, with one exception: any area 

draining to a permitted industrial stormwater outfall is not included in the MS4 WLA, even if it is in 
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a MS4 service area.  In 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 covered by at least one MS4 service area - drainage area 
to industrial stormwater outfalls in service area)/(area of impaired 
watershed)*(TMDL-MOS) 

 
In the upper Accotink Creek and lower Accotink Creek watersheds, future growth was 

accounted for by setting aside 5% of the TMDL for the creation of new point sources and any 

growth in MS4 service areas or other regulated stormwater.  A future growth of 5% was chosen due 

to the large proportion of these watersheds that are already covered by MS4 service areas and the 

anticipated expansion in regulated stormwater.  However, in the Long Branch watershed, because 

there is little room for MS4s or other regulated stormwater to grow, a future growth of 1% of the 

TMDL was used to account for any future growth in point sources.  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 land use.  Rather, it would simply be a 

reallocation of loadings from the 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 = TMDL ɀMOS ɀWLA 

Allocations for Individual Impairments  

Table ES-6 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 the Long Branch 

watershed.  Table ES-7 gives the MS4s included in the aggregate MS4 WLA and Table ES-8 gives 

the facilities included in the aggregate industrial stormwater WLA. 

Table ES-9 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 Accotink 

Creek or Long Branch watersheds.  Table ES-10 gives the MS4s included in the aggregate MS4 WLA 

and Table ES-11 gives the facilities included in the aggregate industrial stormwater WLA. 
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Table ES-12 gives the TMDL, MOS, WLAs, and LA for Long Branch.  Table ES-13 gives the MS4s 

included in the aggregate MS4 WLA.  At 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, and/or VPDES permits that may be assigned to existing 

discharges in the watershed should they be required.  The allocation for future growth, which was 

subtracted from the LA, was set at 1% of the total TMDL. 

Table ES-6: TMDL for Upper Accotink Creek  

Source Load (lbs/yr)  Percent of TMDL 
Total WLA  5,444,279 66% 

Aggregate MS4 WLA 4,972,399 61% 
Aggregate Industrial  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 Upstream TMDL 1,292,997 NA1 

Total TMDL (including Long Branch) 9,510,027 NA1 
1Not Applicable 

 

Table ES-7: 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 ES-8: Facilities Included in the Aggregate Industrial Stormwater WLA in Upper Accotink Creek  

Permit Type  Permit No  Facility  

Individual  
VA0001872 Joint Basin Corporation ɀ Fairfax Terminal Complex 
VA0002283 Motiva Enterprises LLC ɀ Fairfax 

Industrial Stormwater  
VAR051066 USPS Merrifield Vehicle Maintenance 
VAR051770 Fairfax County ɀ Jermantown Maintenance Facility 
VAR052188 Milestone Metals 
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Table ES-9: TMDL for Lower Accotink Creek  

Source Load (lbs/yr)  Percent of TMDL 
Total WLA  3,723,479 60% 

Aggregate MS4 WLA 3,294,323 53% 
Aggregate Industrial  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 TMDLs 9,510,027 NA1 
Total TMDL (including upper Accotink Creek) 15,751,714 NA1 

1Not Applicable 

 

Table ES-10: MS4s Included in the Aggregate MS4 WLA in Lower Accotink Creek  

Permit No  Facility Name  

VA0088587 Fairfax County 

VA0092975 Virginia Department of Transportation 

VAR040104 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  

Individual  
VA0001945 Kinder Morgan Southeast Terminals LLC - Newington 
VA0001988 Kinder Morgan Southeast Terminals LLC - Newington 2 
VA0092771 Fort Belvoir 

Industrial Stormwater  

VAR051042 SICPA Securink Corporation 
VAR051047 Fairfax County ɀ Connector Bus Yard (Huntington Garage) 
VAR051565 Rolling Frito Lay Sales LP ɀ South Potomac DC 
VAR051771 Fairfax County ɀ Newington Maintenance Facility 
VAR051772 Fairfax County-DVS ɀ Alban Maintenance Facility 
VAR051795 HD Supply - White Cap 
VAR051863 United Parcel Service ɀ Newington 
VAR052223 Newington Solid Waste Vehicle Facility 
VAR052366 Ready Refresh by Nestle-Lorton Branch 
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Table ES-12: TMDL for Long Branch  

Source Load (lbs/yr)  Percent of TMDL 
Total WLA  873,049 68% 

Aggregate MS4 WLA 860,119 67% 
Aggregate Industrial  Stormwater WLA NA1 NA1 

Future Growth 12,930 1% 
   
LA 290,648 22% 
MOS 129,300 10% 
TMDL 1,292,997 100% 
1Not Applicable.  Currently there are no industrial stormwater discharges in the watershed. 

 

Table ES-13: MS4s Included in the Aggregate MS4 WLA in Long Branch 

Permit No  Facility Name  

VA0088587 Fairfax County 

VA0092975 Virginia Department of Transportation 

VAR040104 Fairfax County Public Schools 

VAR040064 City of Fairfax 

 
TMDLs Expressed as Daily Loads.  Based on the outcome of the 2006 court case, Friends of the 

Earth vs. the Environmental Protection Agency, 446 F.3d 140, 144, the EPA requires the 

establishment of a daily loading expression in TMDLs 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 as a representative daily load.  Because only 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 load, which was the extended winter 

seasonal load applied annually, divided by the number of days in the 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 represent the average daily 

loadings that may be expected to occur over the long term when water quality criteria for chloride 

are met.  Tables ES-14, ES-15, and ES-16 present the maximum average daily chloride loads for 

upper Accotink Creek, lower Accotink Creek, and Long Branch, respectively. 
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Table ES-14: Maximum Average Daily Loads for Upper Accotink Creek  

Source Load (lbs/d)  Percent of TMDL 
Total WLA  30,037  66% 

Aggregate MS4 WLA 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 NA1 

Total TMDL (including Long Branch) 52,469 NA1 
1Not Applicable 

 

Table ES-15: Maximum Average Daily Loads for Lower Accotink Creek  

Source Load (lbs/d)  Percent of TMDL 
Total WLA  20,541  60% 

Aggregate MS4 WLA 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  NA1 

Total TMDL (including upper Accotink Creek) 86,906  NA1 
1Not Applicable 

 

Table ES-16: Maximum Average Daily Loads for Long Branch  

Source Load (lbs/ d) Percent of TMDL 
Total WLA  4,817   68% 

Aggregate MS4 WLA 4,745 67% 
Aggregate Industrial  Stormwater WLA NA1 NA1 

Future Growth 71 1% 
   
LA 1,604 22% 
MOS 713 10% 
TMDL 7,134 100% 
1Not 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 priority and believes that water 

quality concerns identified through the TMDL for CL can 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 of best management practices.  Implementation of the TMDL will focus on best management 

practices that include training and use of more efficient and effective technologies.  DEQ encourages 

the public to participate in the effort to improve water quality by following recommended practices 

ÆÏÒ ÓÁÌÔ ÁÐÐÌÉÃÁÔÉÏÎ ÁÎÄ ÂÙ ÁÄÈÅÒÉÎÇ ÔÏ ÔÈÅ ÔÒÁÎÓÐÏÒÔÁÔÉÏÎ ÁÕÔÈÏÒÉÔÙȭÓ ÄÒÉÖÉÎÇ ÒÅÃÏÍÍÅÎÄÁÔÉÏÎÓ 

during snow/ice events.   

Virginia intends for the voluntary and required control actions to be implemented in an 

iterative  or staged process that first addresses those sources with the largest impact on water 

quality.  The goal of the staged implementation effort is what the Minnesota Pollution Control 

Agency (MPCA) ɉςπρφɊ ÃÁÌÌÓ ȰÓÍÁÒÔ ÓÁÌÔÉÎÇȡȱ ÁÄÏÐÔÉÎÇ ×ÉÎÔÅÒ ÍÁÉÎÔÅÎÁÎÃÅ ÐÒÁÃÔÉÃÅs which apply 

the minimal chloride deicers consistent with public safety.ȱ   

In an effort to assist both regulated and non-regulated entities efficiently and effectively 

manage and apply deicers/anti-icers consistent with the assumptions and requirements of the 

TMDL, DEQ intends to lead the development of the Accotink Creek Salt Management Strategy 

(SaMS).  The Accotink Creek CL TMDL is the first chloride TMDL in Virginia that focuses on winter 

anti-icing and deicing salt applications in an urban setting.  The Accotink Creek CL TMDL was 

developed with the intent for it to be implemented collaboratively through performance-based 

goals using best management practices (BMPs).  Acknowledging the critical need to maintain public 

safety, it is envisioned that the performance-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 safety.  The Accotink Creek SaMS is envisioned to be developed 

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 non-regulated entities to 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) Identify 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, certification 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 and required 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 non-regulated entities.  With the Accotink 

Creek Salt Management Strategy functioning as an implementation guide, there is reasonable 

assurance that through adaptive, staged implementation of performance-based 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 public safety. 

Public Participation  

Public participation was an essential element in the development of the chloride TMDLs for 

upper Accotink Creek, lower Accotink Creek, and Long Branch.  Three public meetings and six 

Technical Advisory Committee (TAC) meetings were held over the course of the project.  The 

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 Supervisors1 Joint Basin Corporation - Fairfax Terminal 
Complex  

Buckeye Partners1 Metropolitan Council of Governments 

Catholic Diocese of Arlington Northern Virginia Community College 

Chesapeake Bay Foundation Northern Virginia Building Industry 
Association (NVBIA) - Fairfax Chapter 

City of Fairfax Northern Virginia Regional Commission 
(NVRC) 

Fairfax County Department of Public Works and 
Environmental Services 

Stantec1 

Fairfax County Department of Transportation Town of Vienna - Public Works 

Fairfax County Department of Vehicle Services United Parcel Service - Newington 

Fairfax County Park Authority United States Geological Survey (USGS) 

Fort Belvoir Department of Public Works VA Department of Environmental Quality 

Friends of Accotink Creek Virginia Concrete Company Inc. 

Friends of Lake Accotink Park Virginia Department of Forestry 

GKY & Associates, Inc.1 Virginia Department of Transportation (VDOT) 

Regency Centers Watershed residents1 

Interstate Commission on the Potomac River 
Basin 

Wetland Studies and Solutions, Inc.1 

1Not 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 United States support swimming, 

sustain and protect aquatic life, and maintain other beneficial uses such as water supply or shellfish 

propagation and harvest.  Virginia has adopted water quality standards to 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 aquatic life use, to sustain and protect aquatic life; (2) 

the water quality criteria necessary to support these uses; and (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, 

ÁÒÅ ÄÏÃÕÍÅÎÔÅÄ ÉÎ Á ÓÔÁÔÅȭÓ biennial )ÎÔÅÇÒÁÔÅÄ !ÓÓÅÓÓÍÅÎÔ ÏÎ ÔÈÅ ÓÔÁÔÅȭÓ )ntegrated List 

(305(b)/303(d)) . 

Accotink Creek drains 52 square miles of Northern Virginia before entering first Accotink Bay, 

then Gunston Cove, on the tidal Potomac River.  Long Branch (Central) is a tributary to Accotink 

Creek, joining it just upstream of Lake Accotink, an impoundment on Accotink Creek.  While 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 Branch.  Based on 

benthic macroinvertebrate monitoring and assessments in the Accotink Creek watershed, the 

Virginia Department of Environmental Quality (DEQ) has placed Accotink Creek, both above and 

ÂÅÌÏ× ,ÁËÅ !ÃÃÏÔÉÎËȟ ÁÎÄ ,ÏÎÇ "ÒÁÎÃÈ ÏÎ 6ÉÒÇÉÎÉÁȭÓ 303(d) List of Impaired Waters (Category 5 of 

the Integrated List) because they are not supporting their Aquatic Life Use.  Figure 1-1 shows the 

location of the monitoring stations used in the assessment and the impaired stream segments.  

Hereafter, impaired segment A15R-01-BEN, as shown in Figure 1-1, will be referred to as lower 

Accotink Creek, segment A15R-04-BEN as upper Accotink Creek, and A15R-05-BEN as Long Branch.   
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Figure 1-1: Location of the Impaired Segments in  Accotink Creek Watershed  




















































































































































