




Determining Status 
• Common guides and apps 

can be misleading when 
used for purposes beyond 
their intent or ability 

 



Fairfax’s 
Comprehensive 
Baseline Study 
• Conducted in partnership 

with USGS 

• First 5 years complete, into 
second 5-year period  

• Indepth streamflow, 
chemical and 
macroinvertebrate 
monitoring at 20 sites 
around Fairfax 



Arlington’s Stream 
Assessment Study 
• Channel Evolution Model 

• Utilities & outfalls assessed 

• High priority watersheds: 
o Gulf Branch 

o Windy Run 

o Donaldson Run 

o Pimmit Run 

o Palisades 

• Is a component of the 
Stormwater Master Plan 



Determining Status 

To determine status, a 
comprehensive picture and 
consistent methods of 
monitoring over time are 
important. 

• Habitat surveys 

• Fish 

• Macroinvertebrates 

• Chemical  





In-stream Habitat 

• Professionally assessed in spring 2012 and 
2015 

• Decrease in values noted in 2015 

• Suboptimal and optimal ratings noted during 
both assessments 

• “All of the study reaches rated highly for 
physical potential for propagation and 
inhabitation. The index does not take algal 
proliferation into consideration.” 



Chemical 

• Basic water chemistry was 
professionally collected in 
2011/2012 and 2015 

• Momentary snap-shot of water 
quality 

• Conductivity, pH, DO, Temp 

• All within allowable ranges per 
DEQ/EPA criteria, however an 
increase in conductivity was noted 
in 2015 at all sites 



Fish 

• Provide “long term” data 
compared to chemical data 

• Professionally assessed in 
Fall 2011 at 11 sites around 
County 

• Tolerance values of 
collected species were 
predominantly marginal-
tolerant 

• Fairfax and MD DNR IBI 
scores rates sites as 
Poor/Very Poor 

 



Macroinvertebrates 

• Can be seen without 
magnification 

• Do not have a backbone 

• Live a part or all of their life 
within the Arlington’s streams 

• Have been classified by VA DEQ 
with specific tolerance values 

• Provide “long term” data 
compared to chemical data 





Virginia Stream 
Condition Index (VSCI) 
Weighted average of specific, 
individual metric scores.  

 

A type of Index of Biotic Integrity 
(IBI). 

 

      VSCI Scale  
  

≥73  Excellent 

60 – 72   Good 

43 – 59   Stress 

≤42  Severe Stress 

VSCI is derived from: 

• Total Taxa Richness (Family)  

• EPT Richness (Family)   

• Percent Ephemeroptera  

• Percent PT-H   

• Percent Scrapers   

• Percent Chironomidae   

• Percent Top Two Dominant Families 

• Family Biotic Index (FBI)  

 



Arlington County VSCI 
Scores 
• Severe Stress scores for all 

in spring 2015 & 2014 

• Ten Stress scores (56%) in 
fall (7 in 2014). Remaining 
scores were Severe Stress 

Stantec sampling occurred 
prior to County’s 2015 
sampling in the same reaches. 

 

 

 

  Spring VSCI   Fall VSCI 

  2015 2014  2015 2014 

Gulf Branch 39.6 41.9  38.4 44.1 

Windy Run     29 15.2  55.9 56.6 

Little Pimmit 33.4 28.4  37.5 41.5 

Donaldson Run 31.3 22.7  34.9 47.2 

Banneker - 4MR 30.9 22.3  28.2 32.2 

Bluemont - 4MR 39.6 34.7  39.1 47.9 

Lubber Run 28.9 12.3  20.4 43.7 

Barcroft - 4MR 40.1 31.5  58.4 50.4 

Upper Long Branch 28.8 39.1  43.8 43.7
    

                 VSCI Scale    

≥73  Excellent 

60 – 72   Good 

43 – 59   Stress 

≤42  Severe Stress 
  



Stantec Comparison of 
2011/2012 & 2015 
VSCI Scores 
• Spring 2015 & 2012 scores 

were consistent at Severe 
Stress 
o Northern drainage scores were 

better in 2012 

o No pattern with 4MR drainages 

• Fall 2015 & 2011 were 
consistent at Severe Stress for 
4MR & Gulf Branch drainages 
• Little Pimmit, Windy, DR were 

“Stress” in 2015 

 Arlington Monitoring Sites 



Stantec Data Suggests 

• Northern sites are doing 
better than Four Mile Run 
drainage sites 

• Systems are doing better 
during the fall, than spring 
• Highest VSCI scores were in 

Fall 2015 at all sites but 
Lubber and Gulf (which 
were highest in fall 2011).  

 



In a nutshell (based on current data) 
 

Habitat & Chemical 

 

 

Fish*  

Macroinvertebrates 

 

 

 



What are the stressors 
for Arlington streams? 

• “Urban Stream Syndrome” 

• 42% impervious surfaces 

• Nonpoint source runoff 

• Flashy stream behavior 
during storms 

Urban stream syndrome – 
altered hydrology, increased 
nutrient and contaminant 
transport, decreased channel 
stability, reduced biotic richness 
and increased dominance of 
perturbation-tolerant 
organisms. (Fairfax Study) 





Improving Stream 
Quality: MS4 Permit 
Municipal Separate Storm Sewer System 

• Regulatory method used by EPA/state to 
mandate specific programs and actions 
at the local level 

• Covers numerous practices including: 
o Street sweeping 
o Monitoring 
o StormwaterWise Landscapes 
o Nutrient management plans 
o Green Streets 
o Illicit discharges 
o Outreach 
o And more 



Improving Stream 
Quality: Storm Drain 
Marking 
• Educational 

o For those doing the marking 
as well as those that see the 
markers 

• Enforcement 
o If illegal discharges are 

discovered at a location that 
is marked, the penalties can 
be more harsh 

 



Improving Stream 
Quality: Citizen Science 
Monitoring Programs 
• Professional studies 2011 & 

2015 

• Macro program: Updated 
protocol, in-field staff 
support, and new training 

• Bacteria program: QAPP & 
annual recertification 



Improving Stream 
Quality: Stream 
Restoration Projects 
Coming Soon: 

• Four Mile Run 
(Arlington/Alexandria section, 
south of Mt Vernon Ave Bridge) 

• Donaldson Run Trib B 

• Windy Run 

• Ballston Pond (Lubber Run) 

Completed: 

• Donaldson Run Trib A 



Improving Stream 
Quality: Green Streets 
• South Hayes Street 

(Pentagon City) 

• 8th Street South 

• Patrick Henry Drive 

• N Albemarle Street 

 

Coming: 

• N Kensington & 32nd St N 

• John Marshall Drive 



Improving Stream 
Quality: StormwaterWise 
Landscapes 

• Applications to be accepted 
for 2016 program Feb 14 – 
Apr 1 

• 87 completed projects to 
date 
o 129 accepted into program  

• 4 practices: rain gardens, 
conservation landscaping, 
permeable pavement, 
pavement removal 

 

 





Conversations about 
Streams Are Rarely Just 
About Streams 
• Many interests overlap 

around streams  
o Trees 

o Infrastructure (drinking 
water and sewage lines) 

o Recreation in parks 
 Trails 

o Wildlife 

o Water quality 
 Chemical 

 Macroinvertebrate 



Thanks & Good Night 
Jen McDonnell 
 
Stormwater Outreach,  
Arlington County DES, OSEM 
 
jmcdonnell@arlingtonva.us 
 
703-228-3042 

mailto:jmcdonnell@arlingtonva.us

