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Map Overview 



Sand Branch Impairment Determination

Does anyone disagree that a 
water feature without flow would 
not meet the VDEQ 
macroinvertebrate VSCI score?
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Upper (Chantilly) Segment

Monitoring Station 1ASAN001.45                 
*This section of stream had higher VSCI scores in the stressor analysis



TMDL is technically flawed
• Applies macroinvertebrate parameters to a feature that lacks 

sufficient flow 

• Chantilly hydrology study establishes that the upper segment 
of Sand Branch is effluent dependent – This is largely 
recognized in response letters but has never been considered 

• DEQ’s use of VSCI scores calibrated for perennial flow to 
determine impairment is technically flawed 

• Location in the Triassic Lowland, and this watershed in 
particular, is very unique, elevated TDS naturally occurring 



TMDL Regulations & Guidance
Requires assessment of hydrology, including 
human induced alterations 

• Chantilly’s hydrology study results do not 
support VDEQ’s characterization of the 
entire Sand Branch as perennial 

• Recent hydrology study data show 
Chantilly segment flows only in response 
to Chantilly discharge and (non-Chantilly) 
stormwater runoff

• DEQ did not use current land use data 
that establishes 60% (352 acres) of the 
800 acre Sand Branch watershed is 
developed 
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What Changed?
Development!

5,768,788.39 sq ft of impervious surfaces….
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Conductivity Spike



Impairment data is flawed
• Guidance considers data greater than five years old –

2016 data- to be ‘not reflective of current conditions’

• Not enough Data - two biological monitoring events.
VDEQ typically has at least 7 years of spring/fall VSCI 
data and at least 5 years of water quality data.

• March (too early to obtain representative) and 
August (too late)

• Under VSCI, only 1.2% March samples are 
representative, March samples are outliers and invalid 
for evaluating impairment – this builds a very high 
statistical error rate into DEQ’s impairment 
determination

• Because the impairment determination is based solely 
on old macroinvertebrate assessment at outlier 
seasons, the listing is not justifiable scientifically or 
legally





Triassic Lowlands
• Sand Branch is located in the Triassic 

Lowlands, which are Mesozoic sedimentary 
basins (basically ancient lake beds) formed 
during the breakup of Pangaea, where 
topography is mostly low relief with 
Jurassic-era trap rock. Soils are not very 
permeable and comprised of sedimentary 
siltstones, shales, conglomerates and 
diabase formed when sea levels were much 
higher than today. Nonpoint surface runoff 
into floodplains and streams is dominant 
fate of precipitation. 

• Fairfax County’s (FC) Stormwater Planning 
Division notes in a March 19 2019 
presentation by LeAnne Astin that Triassic 
Lowlands are a unique region in the 
Piedmont of Virginia.



Triassic Lowlands
• Where the area is unique and should not be compared to other Piedmont Streams and basin due to the 
following unique characteristics:

• Triassic streams differ from Piedmont streams geomorphically/ 
geochemically/hydrogeologically/ecologically

• Minimal groundwater infiltration, perched water table, epiaquic conditions in buffer

• Lower order streams may periodically dry up, sometimes unexpectedly

• FCs’ data show that the average SC for Triassic reference streams is around 170-190 micro-siemans

• FC has USGS data from ‘70s (pre-urbanization) showing SCs up to 4500 micro-siemans in this basin

• High conductance is due to natural Total Dissolved Solids (TDS) that are the result of lower sea 
levels and water and sediment being trapped in low relief areas that formed ponds.

• Stream substrate erodes easily

• WQS Provisions for background concentrations of naturally occurring substances and natural level 
of conductance should be considered.

• Current benthic index of biotic integrity consistently rates Triassic streams more poorly than 
Piedmont streams 

• Triassic reference sites similar to Coastal Plain refs but different from Piedmont refs

• Triassic streams often rated poorly by benthic index



Conclusions

– Available data now shows no legal basis to perform a TMDL

– No justification for impairment of Sand Branch

– Hydrology study and stream assessments show that the real 
stressor to the stream is the uniqueness of the Triassic region 
and heavy development (pollution NOT pollutants)

– DEQ should propose to delist the Sand Branch

– Recategorize to 4C - DEQ’s list of naturally impaired waters, no 
TMDL needed.






