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Town of  Wake Forest
Smith Creek Watershed



Smith Creek Watershed

 Population Explosion:  2000 (10,000)           2010 (40,000+) 

 Increased Development

 2008: 303d Impaired Waters List: 

Fair Benthic Macroinvertebrates
 Faced with a potential TMDL

 Limits on development?

 Increased riparian buffers?

 Increased water quality testing?



Smith Creek Watershed

Goal: Category 4B or delist without 
developing a TMDL
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13 Subwatersheds:

1. Smith
2. Smith 2
3. Smith 3
4. Smith 4
5. Reservoir
6. Spring Branch
7. Dunn Creek
8. Austin
9. Austin 2
10.Sanford 
11.Sanford 2
12.Sanford 3
13.Sanford 4





Benthic Macroinvertebrates
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Biological Classification





Bio Classification
Excellent
Good           =
Good-Fair

303(d)



Bio Classification

Fair
Poor 303(d)=



Bio Class =

EPT Score &
Biotic Index



EPT Score
Taxa Richness

Abundance



Biotic Index



Biotic Index
Tolerance Value 1-10



Biotic Index
Tolerance Value 1-10

= More Tolerant of  
Poor Conditions



Biotic Index
Tolerance Value 1-10

= Less Tolerant of  
Poor Conditions



Benthic Monitoring









Benthic Monitoring
Table 9. Benthic Macroinvertebrate Sampling Results –Permanent Locations – July Sampling

2013 2014 2015
Site: SA S1 S2 SA S1 S2 SA S1 S2

Total Taxa Richness 39 30 45 42 37 49 42 51 38
EPT Taxa Richness 12 8 13 15 14 15 12 16 13
EPT Abundance 59 46 90 62 60 61 65 64 69
NC Biotic Index 6.0 5.8 5.5 5.7 5.9 6.0 5.8 6.1 5.7

EPT score 2 1.6 2 2.4 2.4 2.4 2 2.6 2
BI Score 3 3.4 4 4 3 3 3.4 3 4
Site Score 2.5 2.5 3 3.2 2.7 2.7 2.7 2.8 3
Rating Fair/G-F* G-F G-F G-F G-F G-F G-F G-F
*Rounds down to Fair, based on EPT Abundance criteria (<71).  Under estimation of EPT taxa richness in 
2013, however, suggests that these would more likely be Good- Fair.  Compare to the 2014 collections.



Benthic Monitoring



Benthic Monitoring

Table 10. Benthic Sampling Results – 2014 Locations –April Sampling
Site: 1S12A13D1 4D2 5S2 6S3

Total Taxa Richness 37 34 25 31 25 30
EPT Taxa Richness 19 19 11 14 10 15
NC Biotic Index 4.4 5.0 6.4 5.3 5.8 5.6
Rating (Small Stream Criteria) G* G     F GF   GF  GF
*Almost Excellent
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Habitat Enhancement



Habitat Enhancement



Habitat Enhancement



Habitat Enhancement



Relocation “Bug Seeding”



Tolerance Value
11 New Species

Neophylax oligius: 2.4
Eccoptura xanthenes: 4.7
Anchytarsus bicolor: 2.4
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303(d)

Delisting 
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