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Per maintenance and monitoring requirements defined in the “Northern Virginia Stream 
Restoration Bank Banking Instrument”, Section VI.B.2.(i), biological stream assessments are to 
be monitored prior to stream restoration, then in years 1, 5, and 10. However, monitoring was 
undertaken voluntarily in Year 4 (2012) at biomonitoring Reaches 1-A through 1-F, 2-A, 2-B, 
and 3-A to better understand and document the effects of stream restoration on the benthic 
community within the Snakeden Branch Watershed.  Field work was conducted by WSSI 
environmental scientists Alison Robinson, WPIT, CT1 and Mark Navarro on April 10 and 11, 
2012.  Benthic macroinvertebrate and habitat field data sheets and benthic macroinvertebrate 
bench sheets for each reach are enclosed herein.     
 
Habitat results for Year 4 (2012) show that all nine stream reaches have “Optimal” habitat 
conditions (Table 1, Figure 1).  The average habitat assessment score for all restored stream 
reaches assessed in 2012 is 177 (Optimal) out of 200 following restoration.  These results show 
improved habitat conditions following restoration, with scores exceeding the pre-restoration 
scores (which averaged 113 (Sub-Optimal) out of 200)2. 
 
The results of our data analysis indicate that the benthic macroinvertebrate community at all nine 
stream reaches (Reaches 1-A through 1-F, 2-A, 2-B, and 3-A) were still in “Severe Stress” in 
2012, based on their Stream Condition Index for Virginia Non-coastal Streams (VA-SCI)3 scores 
(Table 2, Figure 2).  The average VA-SCI numerical score for all reaches assessed in 2012 is 
21.99 (“Severe Stress”).  Note that while all the reaches still remain in “Severe Stress”, on 
average, the VA-SCI scores are still above the pre-restoration average of 20.474.  In conclusion, 
when compared to pre-restoration scores, there has been definite improvement in stream habitat 
while the benthic community composition in the 2012 sample reaches has remained similar to 

                                                 
1  Wetland Professional In-Training, Society of Wetland Scientists Certification Program, Inc.; North 

American Benthological Society (NABS) Certified Level 1 Taxonomist:  All Phyla; ISA Certified Arborist 

MA-5179A. 
2  This is an average of the pre-restoration Habitat Condition scores from 2007 and 2008.  
3  The VA-SCI is a multi-metric Index of Biotic Integrity developed for the DEQ to assess Streams of the 

Commonwealth.   
4  This is an average of the pre-restoration VA-SCI scores from 2007 and 2008. 
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Figure 1.  Comparison of Habitat Assessment Scores from 
2007-2012 for Snakeden

Pre-restoration (2007)

Pre-restoration (2008)

Year 1 (2009)

Year 2 (2010)*

Year 3 (2011)

Year 4 (2012)
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both the pre-restoration scores and the post-restoration benthic communities.  The fluctuations in 
the VA-SCI scores from 2007 through 2012 indicate that although the habitat has improved, 
degraded water quality is still a factor in the composition of the benthic community.  In addition, 
annual variation within the benthic community itself may be a factor in the absence of a steady 
increase in VA-SCI scores from the pre- and post-restoration levels. 
 
Enclosures 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1-A 178 Optimal
1-B 179 Optimal
1-C 186 Optimal
1-D 184 Optimal
1-E 175 Optimal
1-F 177 Optimal
2-A 174 Optimal
2-B 174 Optimal
3-A 170 Optimal

Average 177 Optimal

Table 1.  2012 Total Habitat Assessment Scores

BIOMONITORING 

REACH

Total 

Habitat 
Narrative Rating
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Figure 2.  Comparison of Virginia Stream Condition Index Scores from 
2007-2012 at Snakeden

Pre-restoration (2007)

Pre-restoration (2008)

Year 1 (2009)

Year 2 (2010)*

Year 3 (2011)

Year 4 (2012)
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*Note that biological monitoring reach 1-D, 1-F, 2-A, 2-B, and 3-A were not assessed in 2010.  Reaches 1-A and 

1-B were assessed as part of a comprehensive study with South Lakes High School and the U.S. Geological 

Survey.  Reaches 1-C and 1-E were assessed to determine the effects of a documented continuous diesel fuel 

leak, just above biomonitoring Reach 1-E, on the benthic community within Snakeden Branch.   

 

1-A 1-B 1-C 1-D 1-E 1-F 2-A 2-B 3-A

Total Taxa 31.82 27.27 18.18 36.36 22.73 9.09 18.18 27.27 22.73
EPT Taxa 0.00 18.18 9.09 9.09 9.09 0.00 0.00 0.00 0.00
Percent Ephemeroptera 0.00 0.00 0.00 2.91 1.36 0.00 0.00 0.00 0.00
Percent Plecoptera + Trichoptera 
(Excluding Hydropsychidae)

0.00 2.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Percent Scrapers 4.12 3.84 0.00 3.46 6.46 0.00 0.00 3.23 1.94
Percent Chironomidae 20.21 35.64 68.04 49.11 64.17 50.50 20.47 42.50 34.00
Percent Top Two Dominant 15.37 12.88 41.71 11.61 8.43 0.00 3.41 7.23 4.34
HBI 69.46 82.56 82.63 97.03 111.52 103.38 75.50 94.49 87.65
VA-SCI Numerical Score 17.62 22.89 27.46 26.20 27.97 20.37 14.70 21.84 18.83

Average VA-SCI Numerical Score 21.99

Severe 
Stress

Severe 
Stress

Severe 
Stress

Severe 
Stress

Severe 
Stress

WEIGHTED METRIC

Table 2.  2012 Biotic Metric and Index Weighting and VA-SCI at Snakeden Branch.

BIOLOGICAL MONITORING REACH

Severe 
Stress

Severe 
Stress

Severe 
Stress

Severe 
Stress

Average VA-SCI Narrative Score
Severe 

Stress

VA-SCI Narrative Score



Substrate
Embedded- 

ness Velocity
Sediment 
Depostion Flow Status

Channel 
Alteration

Frequency of 
Riffles

Bank 
Stability*

Vegetation 
Protection*

Riparian 
Zone*

Stream 1 1-A Optimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal 178 Optimal 300 R3
1-B Optimal Optimal Optimal Suboptimal Optimal Optimal Optimal Optimal Optimal Optimal 179 Optimal 300 R3
1-C Optimal Optimal Suboptimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal 186 Optimal 300 R3
1-D Optimal Optimal Suboptimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal 184 Optimal 300 R3
1-E Optimal Optimal Suboptimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal 175 Optimal 300 R3
1-F Suboptimal Optimal Suboptimal Optimal Suboptimal Optimal Optimal Optimal Optimal Optimal 177 Optimal 300 R4/RE**

Stream 2 2-A Suboptimal Optimal Suboptimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal 174 Optimal 300 R3
2-B Optimal Suboptimal Suboptimal Optimal Suboptimal Optimal Optimal Optimal Optimal Optimal 174 Optimal 300 R3

Stream 3 3-A Suboptimal Optimal Suboptimal Optimal Optimal Optimal Optimal Optimal Optimal Optimal 170 Optimal 300 R3
177 Total 2,700

*  The score for Bank Stability, Vegetation Protection and Riparian Zone combines the left and right bank scores. 
** The stream is characterized as non-perennial by Fairfax County and is thus either intermittent or ephemeral.  

Stream 
Type

Average

Assessment 
Reach Name

Condition Category
TOTAL 
SCORE Condition

Reach 
Length

Evaluators: ABR/MN  HUC:  02070008

Assessment Period: Post-construction - Year 4

EXHIBIT 6: HABITAT ASSESSMENT FIELD DATA SHEET - SUMMARY WORKSHEET
Project Name and WSSI Number:  Northern Virginia Stream Restoration Bank:  Snakeden (WSSI # 20003)

Stream ID:  Snakeden and Unnamed Tributaries of Snakeden Date: 4/10/12 through 4/11/12

L:\20000s\20003\Admin\05-ENVR\Biomonitoring\Postcon Year 4- 2012- Supplemental Monitoring\Data Sheets 2012.xlsx


























































