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EXECUTIVE SUMMARY 
 
In the Spring of 2008, post construction mitigation monitoring was conducted for the 
twelve sites of the Woodrow Wilson Bridge Fish Passage Restoration project.  The eight 
riffle grade control (RGC) structures on the Northwest Branch are NW-1, NW-2, NW-3, 
NW-4, NW-5, NW-6, NW-7 and NW-8.  Sligo Creek has two RGC structures SC-1 and 
SC-2, and two Flow Constrictor Step Pool (FC/SP) structures which are SC-3 and SC-4.  
Monitoring was conducted in accordance with post construction monitoring requirements 
detailed in the Conceptual Compensatory Aquatic Resources Mitigation and Monitoring 
Plan (CMMP). Permit requirements and special conditions contained in the US Army 
Corps of Engineers permit CENAB-OP-RMN 200060664-11, MDE Nontidal Wetlands 
and Waterways permit 99-NT-0578/200060644, and MDE Water Quality Certification 
200060664 were also considered in the development of field monitoring protocols.  
 
The primary purpose of the monitoring is to determine if the performance standards set in 
the CMMP are being achieved at each of the constructed sites.  As stipulated, monitoring 
of fish passage design compliance included assessments of structural integrity, as well as 
monitoring of water depths and velocities to ensure that flows met criteria for passing 
migratory fish species.  In addition to required monitoring components, the Maryland 
State Highway Administration (SHA) also conducted icthyoplankton surveys throughout 
Northwest Branch in an attempt to document any migration of target fish species through 
the riffle-grade controls, recorded any visual observations of target species, and assessed 
habitat and benthic macroinvertebrate communities within each of the structures to 
determine if the installation of the structures has had an influence on the biological 
communities present. The fish species targeted by the Woodrow Wilson Bridge fish 
passage efforts include yellow perch, white perch, alewife, blueback herring, hickory 
shad, American shad, and striped bass.   
 
The structural monitoring protocol was modified in early April of 2007 to increase the 
efficiency of data collection during the monitoring period.  A summary of the modified 
protocol is presented in the methods section.  However, NW-1, NW-2, NW-3, NW-8, 
SC-1 and SC-2 are in their fifth and final year of monitoring, so they were monitored 
according to the original protocol.   
 
The monitoring data shows that the majority of the sites have remained stable, exhibiting 
no discernable loss of integrity.  However, NW-5 continues to have structural issues, and 
the notch in the sheet pile weir at SC-1 is frequently clogged with debris. A full survey of 
NW-5 was conducted again this year because of structural issues identified in the visual 
assessment.  Concerns about NW-5 from the 2007 report included exposed gas lines in 
the channel, dislodged concrete mattresses which previously covered the gas lines, and a 
failure of the right gabion wall downstream of the structure.  Within the past year, a nick 
point developed at the bottom of the structure and migrated upstream about eight feet. 
Visual observations of the right bank indicate that the failed gabion wall has moved 
downstream slightly.  The bank behind the gabion wall appears stable.  Neither the nick 
point or failed gabion wall are acting as blockages to fish migration; however, they 
require continued attention. 



 

 

 
The majority of velocity and flow depths taken within the RGC and FC/SP structures at 
low and high flows meet the compliance standards set for migratory fish.  Although some 
flows and depths were outside of the compliance standards, the structures appear passable 
because of the diversity of flows within the structures and the burst speeds of the target 
species.    
 
Fish trapping efforts early in the spring season were unsuccessful and were discontinued 
as new ichthyoplankton survey protocols were found to be a more thorough and efficient 
monitoring method. Ichthyoplankton surveys of Northwest Branch indicated river herring 
migrating upstream to the NW-3 structure.  These surveys resulted in the collection of 
river herring eggs from NW-0, NW-1, NW-2, and NW-3 on different dates. In addition, 
eggs and larvae of resident fish species were collected during the surveys.  Benthic Index 
of Biotic Integrity (BIBI) scores within the RGC structures improved throughout 2007.  
These improvements are due to increased macroinvertebrate community diversity and 
also the presence of more sensitive mayfly taxa within the samples. Aquatic habitat 
scores continue to reflect the impacted nature of the watershed, especially a lack of in-
stream woody debris and rootwads. 
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1.0  INTRODUCTION 
 
The Maryland State Highway Administration Contract Number PG3445173 (Northwest 
Branch and Sligo Creek Stream Mitigation) received Notice to Proceed on September 16, 
2002.  This contract was one of seven SHA contracts that were funded solely for 
environmental mitigation purposes to offset wetland and waterway impacts associated 
with the re-construction of the Woodrow Wilson Bridge and the improvements to the MD 
210 and I-295 interchanges.  This report is the fifth post construction monitoring report 
submitted for this project.  The first report entitled “Fish Passage Restoration: Post 
Construction Mitigation Monitoring Report (Year 1 of 5)” dated June 2004, presents 
monitoring results for fish passage sites NW-1, NW-2, NW-3, NW-8, SC-1 and SC-2.  
After the submission of the first report, fish passage sites NW-4, NW-5, NW-6, NW-7, 
SC-3 and SC-4 were completed.  The second year monitoring report entitled “Fish 
Passage Restoration: Post Construction Mitigation Monitoring Report (Year 2 of 5)” 
presents post construction data for all twelve fish passage projects (NW1 through NW-8 
and SC-1 through SC-4) associated with this Contract.       
 
The environmental mitigation program developed for the Woodrow Wilson Bridge 
Project is outlined in Appendix B of the Woodrow Wilson Bridge Project’s Final 
Supplemental Environmental Impact Statement/Section 4f Evaluation (FSEIS), dated 
April 14, 2000.  Appendix B of the FSEIS contains the Conceptual Compensatory 
Aquatic Resources Mitigation and Monitoring Plan (CMMP) which details the specifics 
of the mitigation plan and the post construction monitoring requirements that will be used 
to evaluate the success of the completed mitigation projects.  In addition to the 
monitoring protocols outlined in the CMMP, permit requirements and special conditions 
contained in the US Army Corps of Engineers permit CENAB-OP-RMN 200060664-11 
(July 27, 2000) and MDE Nontidal Wetlands and Waterways permit 99-NT-
0578/200060644 (July 26, 2000), and MDE Water Quality Certification 200060664 (June 
7, 2000) were considered in the development of field monitoring protocols.   
 
The Northwest Branch and Sligo Creek Stream Mitigation Project sites are located within 
the Hyattsville area of Prince George’s County, Maryland (Figure 1).  The goal of the 
project was to reopen anadromous and catadromous fish habitat in Northwest Branch and 
Sligo Creek through the modification of twelve existing in-stream fish blockages. 
Blockages consisted of gabion basket dams, concrete encased or exposed utility lines, 
sheet pile dams, and roadway culverts.  Eight blockages were modified on Northwest 
Branch and four on Sligo Creek (Figure 2).  All of the blockages were manipulated by 
installing riffle-grade control structures (RGC) or flow constrictor/step pool structures 
(FC/SP).  These engineered structures will allow for more natural fish movement when 
compared with traditional fish “ladders” as they are designed to mimic natural stream 
features.  The RGC and FC/SP structures are designed to raise upstream water surface 
elevations through flow constriction and grade control.  The shallow slope of the 
structures allows the appropriate velocity characteristics for the movement of target 
species upstream.  Within the RGC, low flow channels were constructed to provide the 
appropriate depth of flow during the ninth-percentile base-flow condition, which was 
selected to simulate low flows during the spring spawning season.  This low flow channel 
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is created on the surface of the structure and acts to concentrate and slow stream flow, 
allowing fish to migrate upstream in a manner consistent with the swimming 
characteristics of the target fish.  In addition to ensuring appropriate velocity and depth 
characteristics, the RGC structures provide fish resting areas adjacent to the constructed 
boulder clusters where fish can conserve energy before making use of the flow eddies to 
propel themselves upstream.  Similarly, the FC/SP structures are developed to mimic a 
natural step-pool feature by constructing flow notches that are sized to accommodate 
appropriate pooling and flow characteristics.  The RGC and FC/SP structures are 
comprised of various gradations of rock and finer stream channel material, sized to 
prohibit shifting or migration of the structures over time.   
 
Post construction mitigation monitoring was conducted in the spring of 2008 at each of 
the twelve fish passage restoration sites in Northwest Branch and Sligo Creek. Six of 
these twelve sites were monitored for the first time in 2004 and monitored for the fifth 
and final time this year.  The remaining six sites were monitored for the fourth time this 
year, and will be monitored again in Spring 2009.  The location of the twelve restoration 
sites is shown in Figure 2.   Completion dates for each of the constructed projects is 
provided in Table 1. 

 
Table 1 - Fish Passage Restoration Construction Schedule 

Site Construction Start Date Completion Date 
NW-1 November 2002 January 2003 
NW-2 January 2003 September 2003 
NW-3 August 2003 October 2003 
NW-4 July 2004 August 2004 
NW-5 December 2004 January 2005 
NW-6 September 2004 December 2004 
NW-7 August 2004 September 2004 
NW-8 January 2004 March 2004 
SC-1 November 2003 December 2003 
SC-2 December 2003 January 2004 
SC-3 February 2004 March 2004 
SC-4 March 2004 April 2004 

 
The primary purpose of the post construction monitoring is to determine if the 
performance standards outlined in the CMMP are being achieved at each of the 
constructed sites.  As stipulated, monitoring of fish passage design compliance included 
assessments of structural integrity, as well as monitoring of water depths and velocities to 
ensure that flows meet criteria for passing migratory fish species.  The structural 
component of the monitoring protocol was modified in early April 2007 as a way to make 
the monitoring process more efficient.  The revised protocol is summarized in Methods, 
Section 2.0.  Photos were taken at established photo stations to provide a long-term 
record of site conditions.  These photos are provided in Appendix A.  In addition to 
required monitoring components, SHA also conducted ichthyoplankton surveys within 
Northwest Branch in an attempt to document any migration of fish through the sites and 
assessed habitat and benthic macroinvertebrate communities within each of the structures 
in Northwest Branch and Sligo Creek to determine if the installation of the structures has 
had an influence on the biological communities present.  Each of these monitoring efforts 
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and their findings is presented below in Sections 3.2 Fish Passage Monitoring and 3.3 
Habitat and Macroinvertebrate Assessment. 
 
2.0. METHODS 
 
2.1 Fish Passage Design Compliance 
 
2.1.1 Structure Integrity 
 
A detailed annual assessment was conducted at each site to document the general 
conditions of the structures and determine if any concern exists regarding: stability, 
sedimentation, debris blockages, obvious water quality issues, erosion and/or scour.  
Monthly visual observations were also made at each site.  Visual assessment forms can 
be found in Appendix B.  The visual assessment describes the general conditions of the 
structures and channel surrounding them.  Special attention is paid to noting potential 
problems at early stages of development including: debris jams, boulder movement, 
excessive scour or sedimentation.   Photos are taken as part of the documentation for the 
monthly and annual assessments.    
 
Before 2007, four to five cross sections and a longitudinal profile were surveyed each 
spring at every structure. While this generated useful data during the first few years of 
post construction monitoring, a visual assessment in conjunction with a modified 
longitudinal profile is now being used to determine if the structure is stable and 
functioning properly.  Under this revised approach, a complete survey will be undertaken 
if significant changes are observed in the visual assessment or for sites that are being 
monitored for the fifth and final year.   
 
2.1.1.1 Annual Monitoring  
 
A complete survey was completed for NW-1, NW-2, NW-3, NW-8, SC-1 and SC-2 
because they are in their fifth year of monitoring.   NW-5 also received a complete survey 
because of observations noted during the visual assessments associated with the exposed 
gas lines in the channel, dislodged concrete mattresses which previously covered the gas 
lines, and a failure of the right gabion wall downstream of the structure.  The revised 
monitoring approach (longitudinal profile and visual assessment) were completed for 
NW-4, NW-6, NW-7, SC-3 and SC-4.  The complete survey includes the longitudinal 
profile and visual assessment, as well as four benchmarked cross-sections and a survey of 
boulder stones.   
 
Survey data was collected using a Nikon NPL 332 total station.  Cross-section locations 
for the sites can be found in Appendix B.  Horizontal and vertical dimensions of the 
survey data are referenced to permanent control points at each of the mitigation sites. The 
spot shots and profiles were surveyed to the nearest 0.01 of a foot using the Nikon NPL 
332.  The longitudinal profile began slightly upstream of the structure, followed the 
thalweg through the structure and ended slightly beyond the downstream end of the 
structure.  Survey data were collected to monitor grade changes associated with the RGC 
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and FC/SP structures, and to differentiate changes in elevation and location of the boulder 
stones.  This data also provides a basis for monitoring deviations in channel geometry, 
depths and thalweg characteristics.  
 
2.1.2 Water Depth and Velocity Survey 
 
Depth and velocity measurements determine if and how effectively the structures meet 
the design parameters for fish migration. During the monitoring period, water depth and 
velocity data are collected during a low flow event and during a high flow event.   
 
Velocity measurements for FC/SP structures were recorded through the operational or 
“passable” route at the time of monitoring, based on existing flow conditions. These 
structures were designed to have at least one passable route (where the required depth and 
velocity criteria are being satisfied) at all times during the migration period 
(approximately March to May) for discharges between the 9th and 90th percentile design 
flows.  For riffle grade control structures, velocity measurements were recorded from the 
pool downstream of the structures through the thalweg of the structure to the head pond 
upstream of the RGC crest.  For FC/SP structures three velocities are taken at constriction 
notches.  One velocity is taken just below the notch, one is taken in it, and one just above 
the notch.  A single notch is selected if more than one constriction notch exist per 
longitudinal station with a structure. Both types of structures are designed to have a 
variety of flow characteristics, depths, and velocities. 
 
A SonTek 3D Acoustic Doppler Velocity meter was used to measure low flow velocities 
at NW-5, NW-6, NW-7, SC-1 and SC-2.  A Type AA Current Meter was used to measure 
high flow velocities at all sites and to measure low flow velocities at NW-1, NW-2, NW-
3, NW-4, NW-8, SC-3, and SC-4.    Water depth measurements were also recorded 
during the collection of velocity data.  All depth of water measurements were reported to 
the nearest 0.1 foot.   
 
Water depth and velocity data were used to evaluate the performance of the RGC 
structures and FC/SP structures in terms of hydraulic design criteria required for fish 
passage.  As long as one flow path is identified that meets the depth/velocity 
requirements, the structure is considered to be functioning properly.  The minimum 
design water depth through the low flow portions of the structures on the Northwest 
Branch and Sligo Creek sites is 0.68 foot.  The maximum velocity through the structure is 
approximately three feet per second (fps), although the limiting target species (alewife) 
are able to traverse for short distances at burst speeds of six to eight fps.  Larger fish of 
this species can swim even faster. 
 
Design discharges for the Northwest Branch and Sligo Creek sites are categorized as a 
percentage of the average Spring discharge based on drainage area.  Design discharges 
are summarized in Table 2. 
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Table 2 - Design Discharges 
 Design (9%) 

(cfs) 
Normal (50%) 

(cfs) 
Operating (90%) 

(cfs) 
Drainage Area 

(sq. mi.) 
Northwest 

Branch  
19 40 150 48 

Sligo Creek 7  14  48  11  
 
2.2 Fish Passage Monitoring 
 
Actual observations of fish passage at fish passage restoration sites were made using two 
primary methods: visual observations of RGCs for fish migration and ichthyoplankton 
surveys for target species which include yellow perch, white perch, alewife, blueback, 
hickory shad, American shad, and striped bass.   
 
Efforts for 2008 began in late February with monitoring of water temperatures using 
United States Geological Survey (USGS) real time stream flow data from a gauge located 
just below the bridge at 38th Street within Northwest Branch.  Water temperatures were 
used as an indicator of the potential for the arrival of target species in the watershed.  
When temperatures reached the nine degree Celsius range, visual surveys at NW-0 were 
conducted.  Electrofishing presence/absence surveys were initiated when either 
temperatures or visual observations indicated that fish were, or from past experience, 
should be in the system.  Temperature data for Northwest Branch can be found in 
Appendix H.   
 
Ichthyoplankton surveying involves using a fine mesh net to collect both eggs and larvae 
of fish.  Based on recent surveys river herring have been shown to be the most abundant 
of the target species within the Northwest Branch watershed and so an ichthyoplankton 
sampling protocol that would target river herring eggs was selected.  Since river herring 
eggs are adhesive and not very buoyant a bottom type plankton net was used (Klauda, 
personal communication).  This bottom type plankton net was placed against the 
streambed in the selected sampling location for 5 minutes.  After each haul, the eggs and 
larvae were deposited into a jar with buffered formalin for preservation.  The 
identification of the eggs and larvae occurred in the lab within the week following the 
collection.  The identification was conducted in the office to avoid misidentification of 
other types of eggs that were likely in the water column during this time of year (Mowrer, 
personal communication).  Gizzard shad eggs in particular are very similar to river 
herring (Mowrer, personal communication). Alewife and blueback herring eggs are 
morphologically similar making identification difficult and as a result these species were 
grouped together for identification purposes (Fay, 1983).  Figure 3 and 4 below show 
typical herring larvae and eggs.  Upon completion of the sampling season all egg and 
larvae specimens collected were taken to MDNR for identification verification. 
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    Figure 3 -  River herring larvae 
 

 
 
 
 
 
 
 
 

Figure 4 -  River herring eggs 
 
In 2007, ichthyoplankton sampling stations were set out during a team site walk of the 
Northwest Branch and Rock Creek watersheds.  In Northwest Branch, the first transect 
was selected below NW-0, the fishway at the Route 1 crossing, to determine baseline 
conditions during spawning and to obtain a large voucher collection of herring eggs 
(Appendix I).  This transect was selected due to the location of a large area of gravely 
substrate that is present during low tide.  Spawning herring had been documented in this 
location during monitoring in past years.  Additional transects were established in the 
field below NW-3, NW-4, NW-6, and NW-8 (Appendix I).  These transects were located 
just downstream of riffle grade control sites that were thought to be suitable spawning 
areas for herring as well as providing documentation of how far upstream in the 
watershed the fish were traveling. During the sampling season one additional transect 
was established below 38th Street.  This site was selected due to a large concentration of 
adult alewife observed below the sheetpile weir at 38th Street.  The new transect was 
established downstream of the weir to determine whether the herring were spawning in 
this location. 
 
2.3      Habitat and Macroinvertebrate Assessment    
 
2.3.1 Habitat 
 
A habitat assessment based on Februa ry 2001 Maryland Biological Stream Survey 
(MBSS) guidelines was conducted within a 75-meter segment within each of the 
constructed fish passage restoration sites.  The segment was oriented to include as much 
of the riffle-grade structure as possible, though some sites also included a portion of the 
habitat immediately up and/or downstream of the structure.  Each of the 75-meter 
segments were evaluated for in-stream habitat, epifaunal substrate, velocity/depth 
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diversity, pool/glide/eddy quality, riffle/run quality, embeddedness, shading, remoteness, 
bank stability, and the abundance of trash and human refuse.  The width of the riparian 
buffer was measured on each side of the stream, while the dominant type of land cover 
adjacent to and surrounding the buffer was recorded.  The type and severity of functional 
breaks within the riparian buffer were also noted.  Any evidence of channel alterations 
such as channel dredging or straightening was also noted within the 75-meter segment.  
Field sheets for the habitat assessment at each site can be found in Appendix F. 
 
Habitat scores and Index of Biotic Integrity (IBI) scores are positively correlated, with 
high habitat scores usually predicting high IBI scores.  The physical habitat was assessed 
using a method developed for the 1994-2000 MBSS data.  Although a number of 
parameters are evaluated, in Coastal Plain sites six individual physical habitat metrics 
were determined to be most important in discriminating reference sites from degraded 
sites:  remoteness, shading, epifaunal substrate, in-stream habitat, total number of in-
stream woody debris and rootwads, and bank stability.  Four categories of habitat health, 
similar to those used for benthic IBI were established for the physical habitat index (PHI) 
as follows: 
 

• Scores of 81 to 100 are rated “Minimally Degraded” 
• Scores of 66 to 80.9 are rated “Partially Degraded” 
• Scores of 51 to 65.9 are rated “Degraded” 
• Scores of 0 to 50.9 are rated “Severely Degraded” 

 
 
2.3.2 Macroinvertebrates 
 
Benthic macroinvertebrate sampling was conducted in each of the 75 meter segments 
assessed for habitat at each of the RGC structures.  Collection of macroinvertebrates was 
conducted in accordance with the Maryland State Highway Administration Stream 
Monitoring Protocol and the MBSS manuals referenced therein for the Spring Index 
Period.  This method emphasizes the community composition and relative abundance of 
organisms in the most favorable habitats.  The most favorable habitat is a riffle area 

NOTE: The metrics used to calculate the physical habitat index for these mitigation monitoring sites 
are different than those used in the physical habitat index calculated for the Pre-Construction 
Conditions Aquatic Resources Mitigation Monitoring Report (SHA 2004).  This is due to a change in 
the MBSS method for calculating a PHI, which now considers watershed size, shading, and other 
factors not previously included in PHI calculations.  Therefore, direct comparisons of PHI scores 
between monitoring periods before and after 2004 is not considered accurate, though comparisons of 
individual metric scores, such as instream habitat and riffle/run quality, is considered acceptable. In 
addition, problems were noted in the spreadsheets used to calculate the PHI scores presented in the 
2004 Fish Passage Restoration: Post Construction Mitigation Monitoring Report (Year 1 of 5). 
Consequently, PHI scores from 2004 were recalculated using the corrected Final PHI and shown for 
comparison in Table 8 in the Results section.  Narrative ratings and score ranges from the Final PHI 
were updated in 2006.  These new ratings and ranges are presented above and past PHI scores have 
been re-rated and presented in this document. 
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followed, in order, by gravel/broken peat and/or clay lumps in a run area, snags/logs that 
create a partial dam or are in a run habitat, undercut banks and associated root mats in 
moving water, SAV and associated bottom substrate in moving water and detrital/sand 
areas in moving water. 
 
Beginning at the downstream end of the 75 meter segment, a D-net was placed firmly in 
the substrate of the riffle area at the downstream edge, while organisms were dislodged 
from rocks and stones through rubbing or kicking of the substrate.  If the most favorable 
habitat was a snag/log, undercut bank, root mat, or SAV, the substrate was rubbed or 
agitated in a 1-ft2 area into the D-net.  This process was repeated until 20 square feet of 
substrate had been sampled in the segment.  The sample was washed into a sieve bucket 
and placed in a labeled sample container with 70% ethanol solution to be transported 
from the field to the office.  The samples were transferred to a subsampling tray that 
displayed thirty-five 5 cm grids on the bottom of the tray.  A random number between 1 
and 35 was chosen to determine which grid would be picked until a total of 120 
organisms was reached.  If the total number of organisms removed from the first grid is 
equal to or greater than 120, subsampling is complete for the sample.  The last grid 
chosen was picked in its entirety.   
 
In the office, samples from each monitoring segment were identified to genus level using 
common taxonomic references including Merrit and Cummins (1996), Pekarsky (1990), 
Jessup (1999), Epler (2001), Epler (1996) and Smith (2001).  Chironomid larvae were 
identified in accordance with protocols detailed in MDNR’s Laboratory Methods for 
Benthic Macroinvertebrate Processing and Taxonomy.  The final classification and 
abundance of each organism was entered into a Microsoft Access database.  The database 
contained information on the tolerance value, functional feeding group, and habit of each 
taxonomic group.  This data was exported along with the specific data from each sample 
into a Microsoft Excel spreadsheet, where the metrics were calculated. 
 
QA/QC procedures for benthic macroinvertebrate processing and taxonomy were applied 
to both the sample picking and the lab taxonomy.  Twenty percent of the subsamples 
were checked to assure that all organisms had been removed from the detritus.  Ninety 
percent accuracy was considered acceptable for this procedure.  Twenty-percent of 
samples were checked in-house for taxonomic accuracy.  Ninety percent accuracy was 
considered acceptable for this procedure.  Consistent misidentifications were back-
checked and corrected for all samples. 
 
Data analysis of the sampling results was completed by comparing field-collected results 
with reference conditions developed by the MBSS.  Macroinvertebrate and physical 
habitat were all evaluated using MBSS methods.  According to MBSS methods, samples 
which fail to yield 60 organisms or more cannot be used to produce an accurate BIBI.  
These samples are still considered useful in helping to characterize the overall health of 
the stream and therefore the BIBI scores are presented below without a corresponding 
narrative ranking. 
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MBSS has developed a BIBI that compares the macroinvertebrate community within a 
given stream to reference macroinvertebrate communities in the least-impaired streams. 
The MBSS BIBI is based on state-wide reference streams in each physiographic 
province.  The BIBI for the Coastal Plain uses seven community metrics found to 
characterize macroinvertebrate community health in Maryland’s Coastal Plain streams. 
The metrics calculated for Coastal Plain streams are as follows: 
 
Total Number of Taxa- This metric reflects the health of the community through a 
measurement of the total number of unique taxa in a sample.  An increase in taxa is 
directly related to an increase in water quality, habitat diversity, and/or habitat suitability. 
 
Number of EPT Taxa- The richness of the generally intolerant insect orders of 
Ephemeroptera (mayflies), Plecoptera (stoneflies), and Trichoptera (caddisflies). This 
value summarizes taxa richness with macroinvertebrates that are generally considered to 
be intolerant of pollution. Therefore, a higher number of taxa within the sample suggests 
better water quality conditions. 
 
Percent Ephemeroptera- The percentage of insects from the Ephemeroptera order that 
make up the total sample.  The degree to which mayflies dominate the community can 
indicate the relative success of these generally pollution intolerant individuals in 
sustaining reproduction. 
 
Number of Ephemeroptera- The total number of organisms from the Ephemeroptera 
order.  This metric generally increases with better water and habitat quality. 
 
Percent Intolerant to Urban- The percentage of insects, that have a tolerance value less 
than or equal to three, that make up the total sample. This metric generally increases 
without urban stressors. 
 
Number of Scraper Taxa- The number of taxa that feed on periphyton and associated 
microfauna. This metric generally increases without perturbation. 
 
Percent Climbers- The percentage of taxa that live primarily on stem type surfaces.  
This metric generally increases without stressors. 
 
Each metric is scored a five, three, or one depending on the value as compared to other 
Maryland Coastal Plain streams.  Table 3 shows the thresholds for the determination of 
the metric scoring. 
 
Table 3 - MBSS BIBI Metrics 

Threshold Metric 
1 3 5 

Number of Taxa < 14  >= 22 
Number of EPT < 2  >= 5 
Number of Ephemeroptera < 1  >= 2 
Percent Intolerant to Urban  <10  >= 28 
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Threshold Metric 
1 3 5 

Percent Ephemeroptera < 0.8  >= 11 
Number of Scrapers < 1  >= 2 
Percent Climbers < 0.9  >= 8 

Source: MBSS 2005 
 
 
 
 
 
 
 
 
 
 
 
Each of the metric scores is added together and the resulting average is the BIBI score.  
Table 4 shows the scores and narrative rankings of the MBSS BIBI. 
 
Table 4 - MBSS BIBI Scoring 

BIBI 
Score 

Narrative 
Ranking 

Characteristics 

4.00 – 5.00 Good 
Comparable to reference streams considered to be minimally 
impacted, biological metrics fall within the upper 50 percent 
of reference site conditions. 

3.00 – 3.90 Fair 
Comparable to reference conditions, but some aspects of 
biological integrity may not resemble the qualities of 
minimally impacted streams. 

2.00 – 2.90 Poor 
Significant deviation from reference conditions, indicating 
some degradation. On average, biological metrics fall below 
the 10th percentile of reference site values. 

1.00 - 1.90 Very Poor 

Strong deviation from reference conditions, with most aspects 
of biological integrity not resembling the qualities of 
minimally impacted streams, indicating severe degradation. 
On average, most or all metrics fall below the 10th percentile 
of reference site values. 

 
 
3.0 RESULTS 
 
3.1 Fish Passage Design Compliance 
 
3.1.1 Structure Integrity 
 
 

NOTE: In 2005, the MBSS published an updated Benthic IBI.  
Macroinvertebrate data presented in earlier reports utilized the former 
BIBI.  This new BIBI has been developed to include new data and 
better show impacts of urbanization.  All benthic macroinvertebrate 
data from 2004 and 2005 has been recalculated using the new MBSS 
BIBI and is present in Table 9. 
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3.1.1.1 Annual Monitoring  
 
The crest of the RGC structure establishes the upstream elevation of the structure and 
provides the critical grade control for the upstream head pond. As designed, the tailwater 
downstream of the crest allows fish to pass over previous blockages and into the head 
pond.  The crest of each of the structures in Northwest Branch and Sligo Creek remains 
stable. Some sorting of bed material has taken place but poses no danger to the fish 
passage structures at this time.  Site specific observations noted during the Spring of 2008 
monitoring are detailed in the following sections. 
 
3.1.1.1.1 (NW-1) 
 
The RGC structure at NW-1 is stable.  It has no significant scour.  Sand deposition is 
visible all along the left bank at NW-1.  Approximately 50 feet downstream of the RGC, 
a sand bar is developing on the left bank.  These upstream and downstream depositional 
features have been in place for several years.  This structure is on the inside of a meander 
and this deposition is expected as the channel develops a point bar on the inside bend.  
The deposition is not encroaching on the low flow channel.  No scour was observed 
within the structure this year.  There is a deep pool at the bottom of the RGC.  The bed 
material is imbricated and armors the structure.  There are no significant breaks in water 
surface elevations.  The sheet pile weir below the structure could be a potential concern if 
it clogs with debris.  Clogging of the weirs could prevent or minimize fish passage of the 
target species, particularly at low flows.  These weirs are monitored for debris during the 
fish migration period.   
 
Overlaying the as built survey data with the 2008 survey shows only minor changes in 
the elevations, slopes, widths, and depths of the stream channel at NW-1.  See Appendix 
C for overlays of longitudinal profiles, cross-sections, and boulder stones.  The data 
comparing boulder stones between 2005 and 2008 shows no significant boulder 
movement.   The channel has maintained a good low flow channel, width, and slope to 
provide a variety of pathways for migratory fish through NW-1.  Visual assessment field 
forms are included in Appendix E and site photos can be found in Appendix A. 
 
3.1.1.1.2 (NW-2) 
 
The RGC structure at NW-2 is stable.  There is minor sedimentation visible in the wetted 
perimeter.  There is also a significant amount of sand deposition along portions of the 
right floodplain.  This deposition along the right bank has persisted for several years.  
The bed material is imbricated and provides armoring for the structure.  There are no 
significant breaks in water surface elevations.  Any scour is localized around large 
boulders.  
 
Overlaying the as built survey data with the 2008 longitudinal profile and cross-section 
data shows only minor changes in slope, widths and depths of the stream channel at NW-
2.  See Appendix C for overlays of longitudinal profiles, cross-sections and boulder 
stones.  The data comparing boulder stones between 2005 and 2008 shows no significant 
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movement.  NW-2 maintains a good low flow channel and provides a variety of passable 
routes for migrating fish through this stream reach.  Visual assessment field forms are 
included in Appendix E and site photos can be found in Appendix A. 
 
3.1.1.1.3 (NW-3) 
 
The RGC structure at NW-3 is stable.  Downstream of the RGC a point bar has formed 
on the right bank, however, a small scour channel cut through the bar at the toe of the 
right bank transforming it into a mid-channel bar.  The scour is minor and is located on 
the inside of the bend posing very little threat to the structure.  Cobbles have been 
deposited throughout the structure which he lps armor the bed.  There is minor sand 
sedimentation around the edges of the RGC, but no significant sedimentation in the low 
flow channel.  There are no significant breaks in water surface elevations.   
 
Overlaying the as built survey data with the 2008 survey data shows only minor changes 
in slope, widths, and depths to the stream channel at NW-3.  See Appendix C for overlays 
of longitudinal profiles, cross-sections and boulder stones. The data comparing boulder 
stones between 2005 and 2008 shows no significant movement (Appendix C).  NW-3 
maintains a good low flow channel and provides a variety of passable routes for 
migrating fish through this stream reach.  Visual assessment field forms are included in 
Appendix E and site photos can be found in Appendix A 
 
3.1.1.1.4 (NW-5) 
 
The RGC struc ture at NW-5 shows some signs of instability and cause for concern.  The 
primary concerns include re-armoring of an exposed gas line, a failing gabion wall 
downstream of the structure, and a grade elevation change (nick point) at the terminus of 
the structure.  Photos are provided in Appendix A.  As a result of these concerns, a 
complete survey was completed for NW-5 in 2008.      
 
As previously reported, on January 16, 2007, PCC staff observed an exposed gas pipe 
crossing the stream about 75 feet upstream from the crest of NW-5.  High flows had 
dislodged the concrete mattresses that protected the gas pipe, and the stream scoured bed 
materials from around the pipe.  PCC staff contacted Washington Gas in mid-January 
2007 regarding the exposed gas pipe (which was determined to be abandoned).  Then the 
top of a second, larger gas pipe became partially exposed.   
 
In 2008, Washington Gas visited the site with PCC representatives to discuss remediation 
efforts, and concerns that their remediation techniques may create a new fish blockage.  
The discussions ind icated that Washington Gas was determined to use concrete 
mattresses to secure the gas pipes.   Washington Gas indicated that they would remove 
the smaller, abandoned gas line, as well as the dislodged concrete mattresses and pipe 
protectors that litter the streambed.  Washington Gas completed remediation work that 
included placing a very large network of concrete mattresses over the  larger gas pipe.   
However, they did not remove the dislodged mattresses or the abandoned gas pipe from 
the stream.  This new network of concrete mattresses is not acting as a fish blockage; 
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however, if it is mobilized it could significantly change the flow characteristics of the 
stream reach and the RGC.  The PCC will follow up with Maryland Department of the 
Environment (MDE) and Washington Gas in relation to this situation.   
 
On the right bank, a fifty foot section of the gabion wall has collapsed from upstream of 
cross-section 4 and moving downstream.  Scour underneath the gabion wall probably led 
to its collapse.  The longitudinal profile and cross-section 4 data show scour at the bottom 
of the structure and along the right bank, where the gabion wall collapsed.   
 
The location of the RGC structure upstream of a meander bend could have increased 
sheer stress on the toe of the outside bank downstream from the riffle. Despite the 
collapse, the bank behind the failed gabion wall is stable and has a low slope which 
provides additional relief during high flows.  While the collapsed section of gabion is 
armoring the toe of the right bank, it is also pulling on the intact section.  No remediation 
is required at this point.  Careful attention should be paid to the failing gabion wall to 
determine if it will continue to move downstream.   
 
The scour towards the bottom of the structure has also caused a significant break in the 
grade of the stream.  This break in grade (nick point) has migrated upstream about eight 
feet.  There is an associated break in water surface elevations at this nick point but it does 
not appear significant enough to cause any kind of fish blockage. Continued loss of grade 
through the RGC will cause a more significant break in water surface elevations.  The 
crest of the structure appears a bit lower than the as built survey, but it is still controlling 
grade in the stream and creating a head pond.  The nick point in NW-5 should continue to 
be monitored to see if it will migrate upstream.  NW-5 will be resurveyed in the Spring of 
2009.  Visual assessment field forms are available in Appendix E. 
 
3.1.1.1.5 (NW-8) 
 
The RGC structure at NW-8 is stable.  The slope of this site is very low and its flow 
characteristics at low flows are more like a run than a riffle. There is significant 
sedimentation visible in the wetted perimeter.  The majority of the rocks in the structure 
are covered with sand.  There is also significant sand deposition along the left bank.  A 
riffle formed about 100 feet upstream of the RGC.  There are no breaks in water surface 
elevations.  There is some very minor scour along the intersection of the concrete apron 
and the stream channel on the upstream edge of the structure.   
 
Overlaying the as built survey data with the 2008 longitudinal profile and cross-section 
data shows only minor changes in slope, widths and depths of the stream channel at NW-
8.  See Appendix C for overlays of longitudinal profiles, cross-sections, and boulder 
stones.  The data comparing boulder stones between 2005 and 2008 shows no significant 
movement.  While NW-8 does have some sedimentation in the low flow channel it 
maintains sufficient depths for migrating fish through this reach of stream.  Visual 
assessment field forms are included in Appendix E and site photos can be found in 
Appendix A. 
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3.1.1.1.6 (NW-4, NW-6, NW-7) 
 
The RGC structures at NW-4, NW-6, and NW-7 are stable and their flow characteristics 
meet the criteria for fish passage.  There is no significant sedimentation in the low flow 
channels of any of these structures.  NW-6 previously had scour along the right bank at 
the bottom of the structure, but no additional scour has been observed in the past year.  
Scour at NW-4 and NW-7 is localized around large boulders.  All three structures 
maintain stable grades in the channel, and none of them show significant breaks in water 
surface elevations.  These structures appear to be functioning as designed and will receive 
a full survey in the Spring of 2009.   
 
3.1.1.1.7 (SC-1) 
 
The RGC structure at SC-1 is stable and the flow characteristics within the RGC meet the 
criteria for fish passage. However, the notch in the sheet pile weir above SC-1 is 
commonly clogged with small woody debris and organic material. Some significant scour 
has occurred forming a channel within the bar on the right bank.  This scour channel does 
not connect on the upstream or downstream end of the bar.  Although high flows inundate 
this scour channel, it does not cause low flows to bypass the RGC.  This scour was 
identified in 2006; vegetation is helping to stabilize this bar and it does not appear to be 
worsening.  A sewer pipe below and downstream of the structure is slightly exposed and 
was exposed prior to the construction of the structure in 2003.  It is possible that the scour 
present at the sewer pipe has increased in severity since the structure was completed and 
as a result will continue to be monitored on a monthly basis.  Within the RGC, channel 
bed material remains imbricated and armors the structure.  The only significant break in 
water surface elevation is at the sheet pile weir when the notch is clogged.  The scour  
noted in previous reports, along the bottom right edge of the low flow channel within the 
RGC, has stabilized and is not a concern at this time.       
 
Overlaying the as built survey data with the 2008 survey shows only minor changes in 
the elevations, slopes, widths, and depths of the stream channel at SC-1.  See Appendix C 
for overlays of longitudinal profiles, cross-sections and boulder stones.  The data 
comparing boulder stones between 2005 and 2008 shows no significant boulder 
movement.   The channel maintains  a good low flow channel, width, and slope to provide 
a variety of pathways for migratory fish through SC-1.  However, the sheet pile weir 
could act as a blockage when the notch is clogged. Visual assessment field forms are 
included in Appendix E and site photos can be found in Appendix A. 
 
3.1.1.1.8 (SC-2) 
 
The RGC structure at SC-2 is stable and the flow characteristics within the RGC meet the 
criteria for fish passage.  As previously reported, the channel scoured parts of the right 
bank at the bottom of the structure and downstream from the structure.  There is some 
minor scour at the interface of the rock and soil along the left floodplain.  Within the 
RGC, bed material remains imbricated and is armoring the structure.  The RGC has a 
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steep slope and very well defined low flow channel.  There are no significant breaks in 
water surface elevation.  During monthly monitoring in October 2007, a beaver dam was 
observed upstream of the structure causing the stream to backwater.  The dam was not 
observed during the annual monitoring, the structure will continue to be monitored for 
beaver damage and lodging.    
 
Overlaying the as built survey data with the 2008 survey shows only minor changes 
within the RGC, but some significant adjustments to widths and depths upstream and 
downstream of the structure.  The longitudinal profile shows some deposition, but  the 
structure is maintaining grade control through the site.  Cross sections 2 and 3 show only 
minor changes to widths and depths within the RGC structure.  Cross section 1 upstream 
of the structure shows significant deposition since the as built survey.  This deposition is 
likely a response to the grade control established by the crest of the RGC.  In addition, a 
lateral bar is developing upstream of the RGC as Sligo Creek develops a lower width to 
depth ratio.  Cross section 4 downstream of the RGC structure shows scour along the 
right bank/toe and deposition along the left bank/toe.  These changes exhibit  the stream 
adjusting its geometry to accommodate the long RGC structure by lengthening its 
downstream meander.  See Appendix C for overlays of longitudinal profiles, cross-
sections and boulder stones.  The data comparing boulder stones between 2005 and 2008 
shows no significant boulder movement.  The channel maintains a good low flow 
channel, width and slope to provide a variety of pathways for migratory fish through SC-
2.  Visual assessment field forms are included in Appendix E and site photos can be found 
in Appendix A. 
 
3.1.1.1.9 (SC-3, SC-4) 
 
In general, the FC/SP at SC-3 and SC-4 are stable and functioning as designed.  Some 
movement of weir stones has been noted in previous annual assessments.  Stones in the 
structure have continued to make minor adjustments that influence the FC/SP, but none 
of the changes threaten the integrity of the structures.  The drop from the last weir on SC-
4 to the tail water is a bit severe, and is likely caused by the loss of some downstream 
grade control (head of a riffle) which resulted in a lower water surface elevation just 
below the structure.  This condition does not appear to limit fish passage, but will 
continue to be monitored during future visits.   
 
3.1.2 Water Depth and Velocity Survey 
 
Depth of water and velocity measurements were recorded at selected locations along the 
thalweg of the sites.  Depth of water and velocity data was collected twice for all the sites 
during the monitoring period.  The two data collections represent measurements for the 
low to normal design discharge and for a discharge above the normal design discharge. 
These discharges were based on historical peak discharge records at the USGS Gage 
Station (01649500) at 38th Street and Northwest Branch in Hyattsville, MD. Depth of 
water and velocity data is summarized in tabular form in Appendix D.  Points where 
velocities exceeded three fps appear in bold typeface.  Water depths less than 0.68 feet 
also appear in bold typeface.  Monitoring results are summarized below. 
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3.1.2.1 Northwest Branch (NW-1 through NW-8) 
 
In general, the flow data collected at the Northwest Branch shows adequate depths and 
velocities for targeted migratory fish species for both low and high flow conditions.  
During low flows more than 90% of the velocity measurements taken were under three 
fps, and more than 95% of the depths measured were greater than 0.68 foot.  During high 
flows more than 85% of the velocity measurements taken were under three fps, and all of 
the depths were greater than 0.68 foot. Velocities that exceeded the three fps criteria  
ranged from 3.01 fps to 3.47 fps for low flows, and from 3.06 fps to 4.65 fps for high 
flows.  However, fish passage can occur in areas adjacent to the location of these 
measurements due to a diversity of flow conditions provided by bed roughness, and the 
hydraulics associated with the structures (i.e. if a velocity reading was outside of the 
design criteria range, typically there were multiple locations adjacent to the reading that 
exhibited slower velocities and/or more depth).  
 
Table 5 summarizes the discharges at the time of each of the data collection events.   
 

Table 5 - Recorded Discharges for Data Collection Events 

Site 
Discharges < 50% 

of Design Flow (cfs) 
Discharges >50% 

of Design Flow (cfs) 

NW-1 21 73 
NW-2 21 71 
NW-3 21 58 
NW-4 21 54 
NW-5 25 54 
NW-6 25 51 
NW-7 25 53 
NW-8 21 41 
 
3.1.2.2 Sligo Creek (SC-1 through SC-4)  
 
In general, the water depth and velocity data collected at the Sligo Creek sites shows 
adequate depth and velocity for targeted migratory fish species.  During low flows more 
than 96% of the velocity measurements taken were under 3 fps, and more than 75% of 
the depths measured were greater than 0.68 foot.  During high flows more than 73% of 
the velocity measurements taken were under three fps, and all of the depths were greater 
than 0.68 foot. Velocities that exceeded the three fps criteria ranged from 3.35 fps to 4.38 
fps for low flows, and from 3.2 fps to 5.02 fps for high flows.  However, as indicated 
previously, bed roughness and hydraulic variables provide a diversity of flow conditions 
for fish passage through these mitigation sites. 
 
Table 6 summarizes the discharges at the time of each of the data collection events.     
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Table 6 - Recorded Discharges for Data Collection Events 

Site Discharges < 50% 
of Design Flow (cfs) 

Discharges >50% 
of Design Flow (cfs) 

SC-1 6* 36 
SC-2 9 35 
SC-3 8 34 
SC-4 8 34 
*Below the 9% design discharge 
 
3.2  Fish Passage Monitoring 
 
During 2008, temperatures were monitored using a USGS real-time gauge located below 
38th Street in Northwest Branch Temperatures in Northwest and Northeast Branch rose 
steadily throughout the spring. In addition to warming temperatures, alewife and 
blueback herring are triggered to move upstream during the migratory period by rain 
events that bring a flush of fresh water to the system.    Several large rain events occurred 
in April and May.  Detailed temperature data for Northwest Branch is available in 
Appendix H. 
 
The ichthyoplankton sampling occurred two to three times per week during the sampling 
season.  The sampling effort was initiated after a large amount of herring were visually 
observed and collected through electroshocking methods in March.  Sampling continued 
until the third week of May to ensure that later spawning species were observed.  
Electroshocking methods were employed to determine the presence or absence of each of 
the target species throughout the sampling season.  It was found this migratory season 
that large numbers of White Perch were still present beyond their normal stay in the 
system.   Conversely, there were species such as the blueback herring that had a weak 
presence during this migratory season.  Table 7 summarizes the results of the 
ichthyoplankton surveys in Northwest Branch in 2008. 
 
Table 7 – Summary of Ichthyoplankton Survey Results 
Site Date Species Collected  Form 
NW-3 5/7/08 River herring Eggs 
 5/7/08 resident cyprinid Eggs 
 
River herring eggs were collected on one occasion during the 2008 sampling season. 
These herring eggs were collected just downstream of the NW-3 RGC, which matched 
the farthest point upstream that eggs were collected in 2007.  Generally, anecdotal 
evidence from resource managers throughout the state indicated that the Potomac River 
watershed herring run was weak.  Electrofishing surveys conducted within Northwest 
Branch showed less than average migratory fish populations.  Factors that may have 
negatively influenced fish migration in the Anacostia watershed include:  the cleanup of 
submerged rail road cars in the Anacostia River which required the use of turbidity 
curtains; and a temporary pip ing system needed by Washington Suburban Sanitary 
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Commission (WSSC) as a bypass for a broken sewer main located in lower Northwest 
Branch.   
 
Fish passage monitoring for 2009 will continue to utilize ichthyoplankton sampling, with 
particular focus on the sites located upstream of NW-3. 
 
3.3 Habitat and Macroinvertebrate Assessment    
 
3.3.1 Habitat  
 
Five out of seven physical habitat assessments of Northwest Branch RGC structures 
resulted in “Severely Degraded” PHI ratings, with the remaining two falling within the 
“Degraded” range, as shown in Table 8 below.  All sites assessed within Sligo Creek 
resulted in “Degraded” PHI ratings.  These PHI scores from 2004-2008 are presented in 
Table 8 to show possible trends in habitat change.  Sites monitored in all five years did 
not show any consistent trends in PHI scores, with most scoring slightly above or below 
the initial score. Sites NW-4 through 7 declined in overall PHI score in 2007.  These 
slight changes in PHI score may be attributed to the subjective nature of the habitat 
assessment and the opinions of different crew leaders on site.  All the sites sampled 
within Northwest Branch were most negatively affected by a lack of shading and a low 
amount of in-stream woody debris.  Northwest Branch suffers from a high amount of 
channelization, riparian clearing, and water quality impacts that may not allow for the 
colonization of many sensitive species of fish or macroinvertebrates.  Habitat data for 
Sligo Creek generally remained consistent from 2004 to 2008, although data were not 
collected in 2006.  Physical habitat assessment field sheets can be found in Appendix F.  
 
 

Table 8 - Summary of Habitat Conditions within the RGC Structures 

Site 
2004 

MBSS 
PHI 

Score* 

Narrative 
Rating1 

 2005 
MBSS 

PHI 
Score 

Narrative 
Rating1 

 2006 
MBSS 

PHI 
Score 

Narrative 
Rating 

 2007 
MBSS 
PHI 

Score 

Narrative 
Rating 

2008 
MBSS 
PHI 

Score 

Narrative 
Rating 

NW-1-RG 33.74 Severely 
Degraded 

40.48 Severely 
Degraded 

38.11 Severely 
Degraded 

37.07 Severely 
Degraded 

26.51 Severely 
Degraded 

NW-2-RG 37.73 Severely 
Degraded 

41.65 Severely 
Degraded 

39.90 Severely 
Degraded 

40.56 Severely 
Degraded 

28.56 Severely 
Degraded 

NW-3-RG 43.66 Severely 
Degraded 

40.79 Severely 
Degraded 

38.87 Severely 
Degraded 

42.05 Severely 
Degraded 

42.93 Severely 
Degraded 

NW-4-RG - - 50.62 Severely 
Degraded 

49.73 Severely 
Degraded 

45.67 Severely 
Degraded 

51.48 Degraded 

NW-5-RG - - 49.37 Severely 
Degraded 

48.71 Severely 
Degraded 

43.92 Severely 
Degraded 

55.99 Degraded 

NW-6-RG - - 50.64 Severely 
Degraded 

47.05 Severely 
Degraded 

42.71 Severely 
Degraded 

46.44 Severely 
Degraded 

NW-7-RG - - 48.72 Severely 
Degraded 

49.21 Severely 
Degraded 

37.59 Severely 
Degraded 

48.09 Severely 
Degraded 

NW-8-RG 48.79 Severely 
Degraded 

60.28 Degraded - - - - - - 
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Site 
2004 

MBSS 
PHI 

Score* 

Narrative 
Rating1 

 2005 
MBSS 

PHI 
Score 

Narrative 
Rating1 

 2006 
MBSS 

PHI 
Score 

Narrative 
Rating 

 2007 
MBSS 
PHI 

Score 

Narrative 
Rating 

2008 
MBSS 
PHI 

Score 

Narrative 
Rating 

SC-1-RG 65.12 Degraded 63.87 Degraded - - 54.09 Degraded 64.37 Degraded 

SC-2-RG 70.32 Partially 
Degraded 

69.30 Partially 
Degraded 

- - 56.41 Degraded 65.95 Degraded 

SC-3-RG - - 59.38 Degraded - - 59.00 Degraded 59.79 Degraded 

SC-4-RG - - 52.81 Degraded - - 59.57 Degraded 60.80 Degraded 

*PHI scores and ratings from 2004 and 2005 have been updated.  Please see text box in Section 2.3.1. 
1 PHI ratings from 2004 and 2005 have been updated.  Please see text box in Section 2.3.1. 

 
 
3.3.2 Macroinvertebrates 
 
As shown in Table 9, all sites sampled within Northwest Branch scored within the “Poor” 
and “Very Poor” ranges for the MBSS BIBI in all sampled years.  Scores show an overall 
improvement within the benthic macroinvertebrate community at all Northwest Branch 
sites from 2004 to 2006.  One particular taxa of mayfly, Baetis sp. which is considered 
relatively sensitive, was present at each site sampled within Northwest Branch in 2006 
which was a factor in the BIBI score increases in 2006.  During 2005, only one site 
sampled (NW-2-RG), contained a mayfly taxa.  Baetis sp. was collected again in 2008 
and found at all of the highest scoring sites: NW-2, NW-3, NW-4, and NW-7.   
 
All BIBI scores decreased from 2006 to 2007, except for NW-3-RG which improved 
because of its relatively high diversity compared to other samples.  Rainfall during the 
spring of 2007 and 2008 was noticeably higher than the rainfall during the spring of 
2006.  This increase in precipitation and consequent runoff may have increased overall 
pollutant loadings, in these years, to a higher level than seen in 2006 and may possibly 
explain the collection of the sensitive mayfly taxa in 2006 and its subsequent 
disappearance in 2007.  Macroinvertebrate drift due to high flows in 2007 may also 
explain the absence of Baetis sp. at these sites. 
 
Macroinvertebrate community composition at each riffle grade site sampled remained 
similar between 2004 and 2008 with slight increases in diversity in 2006 including the 
introduction of common net-spinning caddisflies at many sites.  During benthic 
macroinvertebrate collection in 2006, amounts of snags, leaf packs, and organic matter 
were noticeably higher than in previous years.  In 2007 and 2008, the RGC structures 
contained far fewer snags and leaf packs, possibly due to the higher spring flows due to 
the increased precipitation.   
 
Benthic macroinvertebrate sampling of the structures was inadvertently discontinued in 
2006 within Sligo Creek and resumed in 2007 and 2008.  BIBI’s were rated as “Very 
Poor” at SC-1 RG and SC-2 RG in 2004, 2007 and 2008.  In 2007 SC-3 RG and SC-4 
RG, the sites farther upstream, had a higher rating of “Poor” due to a higher percentage of 
pollution intolerant taxa, possibly due to a more stable riffle habitat.  In 2008 these 
upstream sites declined to the “Very Poor” range. 
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Table 9 - Summary of Macroinvertebrate Community Conditions within the RGC Structures 

Site 
2004 

MBSS 
BIBI 

Score1 

Narrative 
Rating 

 2005 
MBSS 
BIBI 

Score1 

Narrative 
Rating 

2006 
MBSS 
BIBI 
Score 

Narrative 
Rating 

2007 
MBSS 
BIBI 
Score 

Narrative 
Rating 

2008 
MBSS 
BIBI 
Score 

Narrative 
Rating 

NW-1-RG 1.00 Very Poor 1.57 Very Poor 2.71 Poor 1.29 Very Poor 1.00 Very Poor 

NW-2-RG 2.14 Poor 2.71 Poor 2.71 Poor 1.86 Very Poor 1.57 Very Poor 

NW-3-RG 1.86 Very Poor 1.86 Very Poor 2.43 Poor 2.71 Poor 2.43 Poor 

NW-4-RG - - 1.57 Very Poor 2.71 Poor 1.29* Very Poor 2.43 Poor 

NW-5-RG - - 1.57 Very Poor 2.43 Poor 2.14 Poor 1.57 Very Poor 

NW-6-RG - - 1.29 Very Poor 2.71 Poor 1.29 Very Poor 1.29 Very Poor 

NW-7-RG - - 1.29 Very Poor 2.71 Poor 1.29* Very Poor 2.14 Poor 

NW-8-RG 1.29 Very Poor 1.86* N/A - - - - - - 

SC-1-RG 1.00 Very Poor 1.86* N/A - - 1.00 Very Poor 1.86 Very Poor 

SC-2-RG 1.29 Very Poor 2.43 Poor - - 1.00 Very Poor 1.29 Very Poor 

SC-3-RG - - 1.00* N/A - - 2.43 Poor 1.57 Very Poor 

SC-4-RG - - 1.86* N/A - - 2.43 Poor 1.57 Very Poor 
* Sites did not produce the required 60 organisms to meet accuracy standards for the BIBI. 
1 Scores recalculated using 2005 BIBI.  Please see text box in Section 2.3.2. 

 
Detailed metric calculations for each site can be found in Appendix G. 
 
4.0 CONCLUSIONS 
 
Based on the 2008 monitoring efforts, the RGC structures in Northwest Branch and Sligo 
Creek are stable, except NW-5 which shows some signs of instability.  Some minimal to 
moderate scour has occurred below a few of the structures as indicated previously.  This 
scour was somewhat expected as the channel adjusts and sorts channel bed material to 
accommodate a wide range of flows.  The scour has not affected the integrity of the 
structures except at NW-5.  Where applicable, monitoring will continue with particular 
attention being paid to concerns that have been noted in this report.  It is also 
recommended that NW-5 be visually inspected immediately after significant storm events 
to assess conditions.  
 
Depths of water and velocity data for the Northwest Branch and Sligo Creek sites 
indicate that the RGCs and FC/SP structures meet the flow criteria to provide fish 
passage for the target species.    
 
Ichthyoplankton sampling within the Northwest Branch watershed resulted in the  
collection of river herring eggs from NW-3.  Eggs and larvae of several resident fish 
species were collected as well.  Ichthyoplankton sampling will continue in the Spring of 
2009 with a continued emphasis on documenting migration above NW-3. 
 
Biological conditions within the RGCs at the downstream sites on the Northwest Branch 
(NW-1 thru NW-3) showed a slight decrease in overall BIBI score in 2008 from the 
previous year, but remained within the same BIBI category.  Two of the sites farther 
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upstream (NW-4 and NW-7) increased from BIBI scores of “Very Poor” to “Poor”.  One 
of the primary reasons for the BIBI improvement was the presence of a sensitive mayfly 
taxon in 2006 and 2008 but absence in 2007.  The presence of this fairly intolerant taxa in 
these years may be due to a less impacted water quality condition of the large watershed 
or the increased habitat complexity due to the accumulation of leaf packs, snags, and 
organic matter within the RGC.  In 2007, higher flows reduced the accumulation of these 
important niche habitat features which may have contributed to the decrease in overall 
BIBI scores.   
 
The aquatic habitat conditions continue to reflect the impacted nature of the watershed. 
These streams are in highly urbanized areas, surrounded by vast areas of impervious 
surfaces.  In storms and high rainfall events water is directed to the stream in flashy, high 
flows, physically displacing macroinvertebrates.  This stormwater often carries high 
nutrient loads and polluted water to the stream displacing macroinvertebrates that are 
intolerant of the polluted conditions. Benthic organisms that are tolerant of the urban 
conditions and unstable flow appear to be colonizing these structures. Other less tolerant 
taxa are uncommon at the RGC structures and will probably remain so unless large, 
watershed scale changes are made.   
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APPENDIX A- Photographs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
Northwest Branch – 1 looking downstream, April 2008 

 

 
Northwest Branch – 2 looking downstream, April 2008 

 



 
Northwest Branch – 3 looking downstream, April 2008 

 

 
Northwest Branch– 4 looking downstream, April 2008 

 



 
Northwest Branch– 5 looking downstream, April 2008 

 

 
Northwest Branch – 5 looking at hydraulic break, April 2008 

 



 
Northwest Branch – 5 Collapsed gabion and bank, April 2008 

 

 
Northwest Branch – 6 looking downstream, April 2008 



 
Northwest Branch – 6, erosion on right bank, April 2008 

 

 
Northwest Branch – 7 looking downstream, April 2008 

 



 
Northwest Branch – 8 looking downstream, April 2008 

 

 
Sligo Creek -1 looking downstream, April 2008 

 



 
Sligo Creek 1 – scour channel along right bar, April 2008 

 

 
Sligo Creek – 2 looking downstream, April 2008 

 



 
Sligo Creek -3 looking downstream, April 2008 

 

 
Sligo Creek – 4 looking downstream, April 2008 



                     
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B- Cross Section Locations  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 























 



                     
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C- Longitudinal Profiles, and Cross Sections  
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APPENDIX D- Velocity and Depth of Water Summary Tables and 
Discharge Data 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 1 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-1  
Date: 4/18/08 
AA Sampler 

Design (9%) to Normal 
(50%)  Q = 21cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.4' 1.05
1.2' 1.54
1.0' 1.58
.8' 1.59
1.0' 1.95
1.1' 2.71
.9' 1.04

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 2 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-2  
Date: 4/18/08 
AA Sampler 

Design (9%) to Normal 
(50%)  Q = 21cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.0' 1.67
.7' 2.3
1.1' 1.28
.6' 3.01
.7' 1.93
.6' 2.37
.6' 2.18
.7' 2.83
.7' 0.92

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



Table 3 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-3  
Date: 4/18/08 
AA Sampler 

Design (9%) to Normal 
(50%)  Q = 21cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.9' 1.05
.8' 2.7
.8' 3.1
.7' 1.92
.9' 1.91
.8' 1.89
1.1' 1.5
.5' 1.32
.7' 0.73

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



Table 4 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-4  
Date: 
AA Sampler 1

Design (9%) to Normal 
(50%)  Q = 21cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.8' 0.76
1.5' 1.59
1.0' 2.82
1.0' 2.49
.7' 2.19
.8' 2.84
.9' 1.4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 5 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-5  
Date: 3/18/08 
Son Tek File:030180805 

Design (9%) to Normal 
(50%)  Q = 25cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
3.2 0.7018
2.3 1.2047

1 1.5131
1 3.4528

1.2 1.5528
1 2.1575
1 2.7536

1.2 1.877
1.4 0.0702

1 1.1929
1.9 0.5604
2.5 0.3566

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 6 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-6  
Date: 3/18/08 
Son Tek File:03180867 

Design (9%) to Normal 
(50%)  Q = 25cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.9 0.6152
1.9 1.6299
1.9 2.3524

1 1.6188
1 2.3625

0.9 1.9177
1 2.3596

1.3 1.4577
1 1.9495

0.9 3.3373
0.9 3.1004
0.9 2.3579
1.1 1.7641
1.4 3.4403
1.2 0.375
0.7 1.393

1 2.1532
1 0.9531
1 1.8251

1.5 0.5541
1.5 2.2313

1 1.6158
1.3 0.541
1.3 1.8074
1.3 1.2733
2.3 0.6785
2.6 0.5089

2 1.0653
1.6 1.5171

2 1.8638
1.6 2.5157
1.4 2.1778
1.4 2.3766
1.4 2.3212

 



 
 

 
Table 7 

Woodrow Wilson Bridge 
Post-Construction Monitoring 

Velocity and Depth of Water Summary 
Spring 2008 

 
NW-7  
Date: 3/18/08 
Son Tek File:03180867 

Design (9%) to Normal 
(50%)  Q = 25cfs   

Depth of Water (ft) Velocity (ft/s) 
1.4 3.001
1.2 1.9055
1.2 2.0574
1.3 1.7346
1.4 1.2477
1.3 1.7598

1 2.0154
1 3.4777

1.7 1.6079
1.8 1.2615
1.9 2.1998
1.5 2.4567

1 3.2979
1 2.9921

1.5 2.9774
1 0.2871

1.2 0.9465
1.3 1.7057
1.5 1.0978
1.5 1.2392
1.7 0.4616

 
 
 
 
 
 
 
 
 



Table 8 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-8  
Date: 4/18/08 
AA Sampler 

Design (9%) to Normal 
(50%)  Q = 21cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
.8' 0.66
1.1' 0.45
1.2' 0.52
1.0' 0.87
1.0' 0.69
1.1' 0.6
1.2' 0.85

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 9 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

SC-1  
Date: 3/19/08 
Son Tek File:03190801 

Design (9%) to Normal 
(50%)  Q = 6cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
3.1 1.2405
1.1 2.5489

1 1.5689
0.9 1.4101

1 1.042
0.7 1.0125
1.1 1.3491
0.6 3.3533
0.5 2.4498
0.8 2.6371
0.7 1.2093
0.7 0.7047
0.7 1.5174
0.6 1.685
0.8 1.5289
0.7 1.7651
0.5 2.2418
0.7 1.0725
0.5 0.8566
0.4 1.4272
0.3 1.522
0.3 1.3911
0.3 1.3166
0.6 2.4111
0.7 2.7395
0.8 0.3652

 
 
 
 
 
 
 



Table 10 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

SC-2  
Date: 3/19/08 
Son Tek File: 03190802 

Design (9%) to Normal 
(50%)  Q = 9cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.7 0.4816

1 1.0495
1.1 1.2618
0.8 1.7615
0.9 1.0525
0.7 1.248
0.7 2.1309

1 1.769
1 1.2201

0.6 1.5407
0.9 1.4974
0.7 1.4961
0.8 1.064

8 1.8241
0.6 1.4478
0.7 1.8875
0.7 2.1388
0.5 1.8428
0.8 0.3573

1 0.4987
1 0.4961
1 0.3606
1 0.5361
1 0.6962

1.1 0.5466
0.5 1.0801
0.7 3.4987

1 0.5039
1.1 0.2694

 
 

 
 

 



Table 11 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

SC-3  
Date: 4/17/08 
AA Sampler 

Design (9%) to Normal 
(50%)  Q = 8cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.1' 1.56
1.1' 1.12
1.2' 0.71
1.1’ 1.56
1.0’ 1.45
1.4’ 0.57
.7’ 1.98
.9’ 1.74
.8’ 1.2
.6’ 2.8
.6’ 1.85
.8’ 0.79
.7’ 1.84
1.0’ 2.02
.6’ 1.12

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 12 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

SC-4  
Date:4/17/08 
AA Sampler 

Design (9%) to Normal 
(50%)  Q = 8cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
.9' 2.65
.8' 2.4
.9' 0.88
.7' 1.69
.8' 1.63
.8' 0.8
.6' 2.5
.6' 1.63
.7' 0.64
.8' 1.62
1.3' 1.21
1.1' 1.81
.4' 4.38
.6' 2.06
.8' 1.02
.9' 1.06
.8' 1.14
.7' 1.6

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 13 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-1  
Date: 4/23/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 73cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
2.5 1.91
1.1 1.89
2.0 1.66
2.1 1.80
2.0 1.61
2.0 2.80
1.5 2.40
1.5 2.03
1.4 2.70
1.8 3.06
1.6 3.88
1.4 4.65
2.2 1.73
1.6 2.58
1.8 1.60
2.0 1.32

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 14 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-2  
Date: 4/23/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 71cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
3.3 1.06
2.5 .71
1.2 1.99
1.7 1.39
1.6 2.21
1.4 3.30
1.6 2.60
1.8 2.14
1.2 2.31
1.2 3.50
1.6 2.33
1.4 2.22
1.5 1.99
1.4 4.17
1.1 1.73
1.2 2.87
1.5 1.86
1.5 3.19
1.4 2.66
1.7 2.62
1.4 3.28
1.4 1.45
1.4 3.27
1.9 1.34

 
 
 
 

 
 
 
 
 
 



Table 15 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-3  
Date: 4/30/08 
AA]sampler 

Design (50%) to High 
(90%)  Q =  58cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
.8 .89
.9 2.46

1.2 2.19
.7 2.95

1.4 2.57
.9 2.51

1.1 2.47
1.2 3.33
1.5 2.56
2.5 2.04
1.4 1.79

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 16 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-4  
Date: 4/30/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 54cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
2.5 1.7
2.0 2.48
1.7 1.9
1.0 2.25
1.2 3.97
1.2 2.93
1.2 3.98
1.1 2.98
1.3 2.23
1.5 .77

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 17 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-5  
Date: 4/30/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 54cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
3.6 1.52
2.7 1.08
1.2 1.65
1.0 1.97
1.2 .89
1.1 1.44
2.2 .76

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 18 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-6  
Date: 4/30/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 51cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
2.0 .98
2.0 1.95
1.6 1.85
1.1 4.24
1.0 2.97
1.1 2.92
1.0 .95
1.5 1.83
1.0 2.07
1.2 3.76
1.5 2.58
1.6 1.55

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 19 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-7  
Date: 4/30/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 53cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
2.4 1.49
1.6 2.45
2.0 2.04
1.2 2.93
1.7 3.56
1.7 2.09
2.0 3.15
1.0 3.79
1.0 3.6
1.5 1.88
2.5 .69

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 20 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

NW-8  
Date: 4/30/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 41cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.4 .54
1.3 1.13
1.5 .73
1.2 .95
1.3 .89
1.6 .87
1.5 .9
1.2 .9
1.6 .93
1.7 1.01
1.6 1.07
1.6 1.12
1.4 1.4
1.6 1.32
1.7 1.01
1.4 1.53
1.8 1.08
1.8 1.17
1.4 1.8
1.6 .9
1.9 .83
2.0 .81

 
 
 
 
 
 
 
 
 
 

 
 



Table 21 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

SC-1  
Date: 4/29/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 36cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
2.6 1.37
2.4 1.71
1.0 2.49
1.2 1.09
2.0 1.31
1.5 2.24
1.3 1.63
1.0 3.23
1.5 1.77
1.2 2.17
1.2 1.82
1.0 3.51
1.1 1.22
1.7 2.84
1.2 1.66

.9 1.62
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 22 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

SC-2  
Date: 4/29/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 35cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
2.3 .16
1.6 3.02
1.2 3.14
1.1 1.34
1.0 3.69
1.2 3.2
1.5 4.5
1.5 1.96
1.0 3.28
1.0 2.79
1.6 1.8
1.0 2.99

.9 2.54
1.6 1.06
1.4 1.16
1.1 1.1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 23 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

SC-3  
Date: 4/29/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 34cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.2 2.73
1.5 1.69
1.5 1.14
1.3 2.19
1.3 1.99
1.4 1.46
1.3 3.56
1.4 1.41
1.2 1.56
1.0 3.7
1.0 3.75
1.1 2.12
1.2 3.26
1.3 1.8
1.3 .95

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Table 24 
Woodrow Wilson Bridge 

Post-Construction Monitoring 
Velocity and Depth of Water Summary 

Spring 2008 
 

SC-4  
Date: 4/29/08 
AA Sampler 

Design (50%) to High 
(90%)  Q = 34cfs   

Depth of Water (ft) 
Velocity 

(ft/s) 
1.0 4.47
1.1 3.31
1.5 1.98
1.6 3.36
1.2 2.57
1.4 1.32
1.3 5.0
1.0 3.01
1.2 1.16
1.3 1.75
1.2 2.35
1.7 1.65
1.0 4.61

.6 5.02
1.3 1.57
1.3 2.29
1.4 2.05
1.4 .83

 
 
 
 
 
 
 
 



                     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E- Visual Assessment Forms 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

4 
Stream Mitigation Project: Date: 

Flow: CFS 

YI Staff: - I 

Previous Conditions: 

f 
Weather: 1 MIs 

I 

. . J 
g Reason For Visit: 
W 

I( 
Use Back if Necessary 



Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

. . I 
l!! 

Stream Mitigation Project: b 1 (*, 13 Date: 1- I q - 6 8  

8 Site ID: EJw-2 Flow: CFS 

I staff: Estimated/Measured/Gage 

Previous Conditio 

Reason For Visit: .z 

t 
V) Photograghs: Camera: 

Photo # p 
b 

Il~ongitudinal Profile Notes: 11 

U 11 
Use Back if Necessary 

*File name refers to file designation on camera display not the shot number. 

I. Additional Comments/Notes: 



Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

I , ' i 
I - 

a+!r*-n'i 2 , :-"c . . Stream Mitigation Project: ; *  - / J J )  p 8 a k , , L ~ f  y(~, Date: 
W 

SiteID: flki's Flow: CFS 

I staff: Estimated/Measured/Gage - 

, ' i 
I - 

2 , :-"c 
Date: {d* - / J J )  p 8 i b " # < L ~ f  y ( L ,  

F 
d SiteID: flki's Flow: CFS 

Staff: - 

n Reason For Visit: - 
W 

ll~on~itudinal Profile Notes: 11 

ll~tructural Assessment: 11 

11 11 
Use Back if Necessary 

*File name refers to file designation on camera display not the shot number. 



Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

Stream Mitigation Project: W\nrB Date: z -27436 

Site ID: 

Staff: J"p 
Flow: CFS 

Previous Conditi Weather: &Id 
\ 

Reason For Visit: 

Photograg hs: Camera: 
Photo# I Descri~tion File Name: 

~~~ongitudinal Profile Notes: 11 

Il~tructural Assessment: 11 

I' 9 
Use Back if Necessary 

*File name refers to file designation on camera display not the shot number. 

I Additional Comments/Notes: 



Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

Stream Mitigation Project: 

Reason For Visit: 

*File name refers to file designation on camera display not the shot number. 



S 

Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

Stream Mltlgation Project: Date: 3-/f+-sg 
site ID: OW- 6 
staff: R & /  OKI 0 0  

Flow: 

EstimatedIMeasure 

Previous Conditions: Weather: f - C ~ d x  
2 3  

Reason For Visit: A n w d  f l o w & i f l \  - Lo.q & C l t  
i /  U 

lt~edimentation: (Location, Severity): Jha// 6hw& , ~ h . t k  11 

I 

f t d d  c p \ d  &4;1 QMIWI I S M  CaP;69& 
II~cour: (Location. Severitd: I V 

Photograghs: Camera: 
Photo # I Description File Name: 

I I 

I(structural Assessment: 11 

Additional CommentslNotes: R 

I' I1 
Use Back if Necessary 

*File name refers to file designation on camera display not the shot number. 



Woodrow Wilson Bridge - Post Construction Monitoring I 

Visual Assessment Form 

Stream Mitigation Project: $4 bed- 

Site ID: UW- 7 

Staff: 

Previous Conditions: 

Flow: 

Weather: 
J-0 

Reason For Visit: /f.nM-' mdnrk- 4 C p 

Photograg hs: Camera: 
Photo.# I Description File Name: 

I I 

I(longitudinal Profile Notes: 11 

I' 11 
Use Back if Necessary 

*File name refers to file designation on camera display not the shot number. 



Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

Stream Mitigation Project: 

Site ID: C\IW-F; 
Staff: & x  
Previous Conditions: 

Flow: CFS 

EstimatedIMeasu 

Weather: 

Reason For Visit: 

I I I I 
,~~>'>,~:;,;;.:n...:' .:\.;,. re'....:,, .. ><,. .. '..., .. j . : .  . . , . , , . . , . . ;  . . ; , , : ;  ,',,;,,,,..,.,: , . . ; "C".' ' " .., .; I'.: .., <.: ;.*;.::.:. ...A .. ..~*'% .'...,,. <. .. ;.. ,.,I.. ... < ... ;...:.. , , ,,.,<- ~ ,<,,.: f ,.> ,. ,.; ,.%,. <.. .,,:.,; <,, . .'.<z:.,: ..<,% :C:;::.~*>J;..: :.;..;.s o'::;,.,, <,..., ;' , ::I..:,,'...:::, >.. .::::>>. , , , J.'. .v .. , : ,:.:, ;::;.. . .. ..,.\,, :,\:..:;. . .,; .i'~~.:;;.~;:;~~..:;::;(:.;~~:~;~;;i~::;,ii~.;~, ,. I;>$::;:?:.:::.; 

I(lonaitudinal Profile Notes: 11 

(l~tructural Assessment: 11 

Additional CommentslNotes: 

- - - - - - 

Use Back if Necessary 
*File name refers to file designation on camera display not the shot number. 



Woodrow Wilson Bridge - Post Construction Monitoring 
%-- 1 

0 
\ 
tr Visual Assessment Form - 
& 

Stream Mltigation Project: s\;bo ( l r ~ I b  Date: 3 --)?--oB 
Site ID: FIOW: Z 5-Q CFS 

Staff: EstimatedIMeasu 

Previous C 

Reason For Visit: AUV&L F!F~@L f l~m17.{hlt~ 

Photograghs: Camera: 
Photo # I Description File Name: 

I I 



Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

Stream Mitigation Project: %\I Gr.ep\~. - Date: 3 -2 1 - 0v 
Site tD: z-'2 Flow: q- [d ' CFS 

Staff: 

Previous Conditions: 

s" 1 q "n 1 p- a f 

Reason For Visit: \ 1 C '  $ 2  " & d 9. 
, y g c t= cs*& - i', 

(I~ongifudjnal Profile Notes: 11 

Additional CommentsINotes: 

Use Back if Necessary 



Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

Stream Mitigation Project: g\ GC) @~akL Date: 
3-24 4 Y  

Staff: % D 
Flow: 2 9  CFS m a  gu 

Previous Conditions: Weather: Sirr*y ta @-5 

4 *%as% Reason For Visit: 

{l~ongitudinal Profile Notes: 11 

l~tructural Assessment: I 1 

I' 11 

Use Back if Necessary 



4 

Woodrow Wilson Bridge - Post Construction Monitoring 
Visual Assessment Form 

Date: ?a-A -2, Trn* 
Site ID: 

Staff: 

Previous Conditions: 

Flow: CFS 

Weather: 

Reason For Visit: 

l l~on~itodina~ Profile Notes: 11 

Btructural Assessment: 

I 

Additional Comments/Notes: 

Use Back id Necessary 



















































                     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX F- Macroinvertebrate and Habitat Assessment Field 
Sheets 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



--

Benthic Spring Sampling Data Sheet 
vv",ersnea I,;oae ..egmem I ype eer 

SITE CIJN::Nill q:I:J:=J [I] [!]]]]J!] Reviewed By: 

BASIN [I] PGl Sample Label Verified By: ---d::!...S...- 2nd Reviewer: 
Yeer Month Day 

DATE ~- ~ ~ Crew: _+Y.L..:...~~'''-~+t..u.-......(~ --t 

TIME ~(Milltary) Project: \I\J \tJ \:< 
.....::....lL......lI:..:~_'7'------------------ ... 

Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) WATER QUALITY 
o Site (m) CL:J:6lQ] Left Bank Right Bank PARAMETERS 

Temperature © 
Width (SOm max) ~~ 

Bank Erosion Adjacent Land Cover L- I\f rT14I.[3] 
Left Bank Right Bank Vegetation Type (see back) . ~" '. . L. D0:E91h}

Extent []Q] Ie) Buffer Breaks (Y/N) , \J l.ll.O.J.[B], 
Severtity Buffer Break Types M=minor; S=severe}- PH[Q[]].~

1=min Storm Drain I-JZf JZ( 
2=mod Tile Drain Cond(mf3~ 

I-­
3=severe Impervious Drainage [Q.~-

Bank Stability [2[2j GUlly TU~U}
f­

~emp logger? yIn [!;I] Orchard l.Ql.Q.tiI.EI!-
Serial # Crop Meier Calibrations by:-Pasture Sampleablllty 

~~~~~~~-~...
Benthic Habitat Sampled New Construction " Benthos 

(Square feet; Total = 20 square feel) Dirt Road j Habitat Assessment 
Riffle I~ V) Gravel Road :j Water Quality -
~ootwad/Woody Debris - r----. Raw Sewage R~ad Culvert-
Leaf Pack - r-. Railroad 1'.J CUlvert in Segment? (yIn) 

Macrophytes - ~ CHANNELIZA"nON 1_ Sampleable? (yIn) 
Undercut Banks -I- Evidence of Channel Straightening or Dredging (Y/N) Length of Culvert (m) 
Other TYPE EXTENT (m) : Width of Culvert (m) 
(Specify) Left Bank Bottom Right Bank 

Stream Wldth(m) 
om I r--t----+---I 
75 m -I­

LANDUSE (YIN) --..,.. Drege Spoil off Channel 

Old Field N Pipe Culvert 

75 ,15 
No. Instream Woody Debris n K t 

No. of Dewatered 

Woody Debris 0 L 
No. of Instream Rootwads ~ C. 

No. of Dewatered Rootwads 10 r 

PHOTODOCUMENTATIONDeciduous Forest ~ HABITAT ASSESSMENT 
Coniferous Forest 

lWetland 

Surface Mine 

Landfill 

Residential 

Commercial/Industrial 

Cropland 

Pasture 

OrchardNineyard/Nursery 

Golf Course 

b Instream Habitat (0.20) 

1::::: Epifaunal Substrate (0.20) 

6. Velocity/Depth Diversity (0-20) 

" Pool/Glide/Eddy Quality (0.20) 

Extent (0-20) -

RifflelRun Quality (0.20) ~ Extent (0-20) f--:­

ct. Embeddedness (%) 

-

{ 

I 

'--l)·VJ ~
),~~. 
., "7 

... 
N Shading (%) 
~ 

~ Trash Rating 

Picture Number [II] 
Subject 

Picture Number [II] 
Subject 

Picture Number [II] 
Subject 

Picture Number [II] 
Subject 

Site Acces Route 

Sampling Consd ( __num. Anodes) 

Comments 



• 

Benthic Spring Sampling Data Sheet 
'...'e""..... "oue oegmem ype eer 

\-IS.SITE o:=:IEIIW ~ [I] [I[!]]]]] Reviewed By: 

BASIN [I] P-q Sample Label Verified By: -.-..J-..\) 2nd Reviewer: 
Year Month Dey tl <) 

DATE IT!E[] [QJID III$] Crew: -ft'T 
TIME ~(Mililery) Project: \ J.jW (b I 

Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) WATER QUALITY 
o Site (m) [III] Left Benk Right Benk PARAMETERS 

Width ('Om mox) • 6 
Temperature © 

Bank Erosion Adjacent Land Cover L­ [JQ]. [@ 
Left Benk Right Benk Vegetation Type (see back) Dam}

Extent CJL::] r Buffer Breaks (Y/N) • [9] l.-( 
Severtity Buffer Break Typ~ M=minor; S=~~ere} 

PHrn.~1=min Storm Drain J~ I-f­
2=mod B---B Tile Drain c05f:s~.... I-

3=severe Impervious Drainage 

~ 
I-

Bank Stability GUlly ..... TU~U} 
~emp logger? yIn Orchard - • [Q] 

I-­
Serial# -----­ Crop - r-­

Meter Celibrations by: 

Pasture Sampleablllty- ....­
Benthic Habitat Sampled New Construction ~Ben~ooI­ ....­

(Squere feel; Tolel =20 squere feet) Dirt Road Habitat Assessment 
I fA 

..... '-­
Water Quality Riffle Gravel Road 

I­ - ad Culvert~ootwad/WoodYDebris Raw Sewage 
I­ -

Leaf Pack 0 1,.1=\ Railroad Culvert in Segment? (y/n) 

Macrophytes CHANNELIZATION I- Sampleable? (yIn) 
Undercut Banks Evidence of Channel Straightening or Dredging (Y/N) D Length of Culvert (m) 
Other TYPE EXTENT(m) : Width of Culvert (m) 
(Specify) Left Benk Boltom Right Benk 

Concrete 
Stream Width (m) Gabion No. Instreem Woody Debris 10 
Om r -I Rip-rap -/ c:; /Z::;­ -7 -r No. of Dewelered-. 
75m I~ " Earthen Berm Woody Debris ~ 

LANDUSE (YIN) Drege Spoil off Channel No. of Instreem Rootwads r 
Old Field ~ Pipe Culvert No. of Dewetered Rootwads 1t:-1 
Deciduous Forest 1"-. HABITAT ASSESSMENT PHOTODOCUMENTATION 
Coniferous Forest ~ Instream Habitat (0-20) It'.....; Picture Number [II] 
Wetland r\ Epifaunal Substrate (0-20) 7 Subject 
Surface Mine (\ Velocity/Depth Diversity (0-20) ~ j",,; 

D Picture Number [II]Landfill 

~ 
Pool/Glide/Eddy Quality (0-20) 

Residential Extent (0-20) U Subject 
Commercial/Industrial ~ Riffle/Run Quality (0-20) l /) ..., 
Cropland K Extent (0-20) I ~ "­ Picture Number [II] 
Pasture ~ Embeddedness (%) rJ. In- Subject 
OrchardNineyard/Nursery ~ Shading (%) I'") 
Golf Course D.L Trash Rating ~ Picture Number [II] 

Subject 
Site Acces Route 

Sampling Consd ( num. Anodes) 

Comments 



Benthic Spring Sampling Data Sheet 
~atersnea l'o"e ..egmen ype eer 

SITE I ~f\\ I+rr J ~ ~ [IJ]]]IT] Reviewed By: 

BASIN CD Sample Label Verified By: 2nd Reviewer: 
Yeer Month Dey ,I I I'J f 

DATE ~ ~ ~ Crew: 1Mt<-l K?-"­
TIME co::::::::D(Mililery) Project: ~ 

_ ~i~;:;I11~~m~_ . _ RIPARIAN VE&G~~:~I~N(facing U~~l:) W:::M~~~~~ __ 

Width (50m x) . J,~ \\ ~ Te hperatJJre ©
 
.....-"""'=B!""a-n"!""k"'!!E!!""r-os~i!""o-n-- ...Adjacent Land over \ \ \ '\ ~ \ I.
 

Left Benk RighI Bank vegetati01rype ~sl back) ! %' 1 \"DC mg/l)
 
Extent ~ r )1"""", Buffer BrElaks 0'1 ) 1 \ ':1\ t' [
 

Severtity Il..L.l.J,.J B 'ffer\!3r ak Typ~ M~rJi~\or; }\. 'p,1­S=se~' ~),"\. • 
1=min rN mJ Storm Drai ,:, ~ \ j' \ \ 1 \ • i 1 

2=mod LJ"",II ~ Tile Drain" \ I-- \ r-- '~ \. \ Cc!:!!!. ml,l..;;;,c.;.;,mfl-!+-To.,..., 

3=severe 11f~'pervious 6. inage 'I \' .' , I '
 
Bank Stability ~ d~~~ \ \ := \ ~ '\ \ TUlr-,'ic~iY 'fi l1U. r tJ
 
emp logger? yIn ~ Or~H rd \'\, I':"'" '\ n'" l L 

Serial # .---- crd~ \ \:" ~ 1, \ db ions):l]: V...;i~_--1Meter 

Pasture \\ \ '1\ \ 1-1\.. '\ ~r ~,h abillty!\. " 
.....~----!""""!''!'''''''!''~~-~~ \ \ \ 1-1 " " 1--1 ".." ,--- . 

Benthic H,bitat Sampled New Q..onst ~ion '\ \':\ I- '\ \ I-- "J __ j~1 fthos I J') 
(Squere feel; Totel =20 square feel) Dirt Road '" '\ ~ \. H~ itat A~,ssment 

1,,",,'1\ 1 ~ " '\1- \. I- 1-, Yrt\l
 
Riffle r-J-' 1'-' GraV~,ad'~ '" ''\.. \ I- I=- ~~ te~ QlIrl", /\
 
~ootwadIWoody Debris Raw Sewage ~ '-.1 Roil4 ~~~v~ . i I
 
~:~r::~e: ~~~:N~TIO:~ [\ ,~. : ~~~e~li;,t~~'~7;;tt)"
 

Undercut Banks Evidence of d"\~lel SIr . htening or1u edging](r/N) 1lJ\ Ue gt ~of C~L{fe~(m)
 
Other PE \ TENT (m~ ; \ ~ \ \ I-- fl/i t of CL ~ert (tn)
 
(Specify) l~ ,\,Left ank ~o fQm \ ~9hl Benk\ \ '\ I- ,
 

n te 1\ \ \ \ ,\ "\ \\ ........,........
 
Stream W"dlt fro) '" G 10 \ \ \' \ \ \ No, Instream Woody Debris ol() 
Om 1\\ \1\ 1).\\ ~ip:l ap ~ , 1\ 1\ 1\ 1\ \ \J NO.ofDewelered
 

75 m " \)1 \ 1\1 ~ E~ n Be \ 1'\ \ I \ \ \ ItJ I\I
lWoodyDebris 

LANDUSE (YIN) :- Dreg\9poil off ell nel \ \ \ \ 1\ \ N No, of Instreem Rootwads It'J Vi 
Old Field Pipe CJtvert ~,,\ No. of Dewalered Rootwads fl , 
Deciduous Forest _ HABITAT ASSESSMENTAPHOT090CUM~NTATION
 

Coniferous Forest _ Instream Habitat(0-20) f 1(0 Pic tu, e NU,r'nber 1/1 /
 
Wetland _ Epifaunal Substrate (0-20) I IJ-- Su bJE ct' I ! '
 

Surface Mine Velocity/Depth Diversity (0-20) I I \ J I
 

Landfill ~ PooVGlide/Eddy Quality (0-20) I'fl if) pi'c ~u e N'um oe{ !
 

Residential ~ Extent (0-20) tJ S Su pjE ct i -HJ-+-f-t-':""'+--I
 
Commercial/Industrial ~ Riffle/Run Quality (0-20) I ,11 Ii. I ....--I '
 

Cropland Extent (0-20) 1-; ~ Pic ur tt.lumt ~r ~~ I-+-,;I;
 
Pasture Embeddedness (%) 4 Ie: Su ~e t I-_\~I-*--H'--+-I
 
OrchardNineyard/Nursery Shading (%) 11'7 :::- ~' I
 
Golf Course Trash Rating I/") '2.. Pic ure l\.JumbE r '--+-....I_~'"'"
 

SU ~ect
 

Site Acces Route
 

Sampling Consd ( __num. Anodes) 

Comments 



Benthic Spring Sampling Data Sheet 
. vva,arsnea l,;ooe "egman, ype ear 

(,,(1.SITE ~ [ErnITSJ rnJ:B C!IillI!J Reviewed By: 

BASIN CO Sample Label Verified By: 2nd Reviewer: 
Year Month Day 

DATE EFE lDrIJ ~ Crew: \c:(\., l~ 
"riME CO::=O(Military) Project: \ I \ \..A-.)... r<-­
Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) WATER QUALITY 
o Site (m) ~ _ Left Bank Right Bank 

~~)WIdth (5Om mox) 6 6Bank Erosion Adjacent Land Cover CO.D / 
Left Bank Right Bank Vegetation Type (see back) DO(ii:iQt~)-~ 

Extent []Q] D Buffer Breaks (Y/N) Cl-J • D 
Severtity Buffer Break Typ~ M=minor; S=~ere) pH -........ 

1=min Storm Drain CO.I '"!ill CD ~ --­2=mod Tile Drain CoOmS/Cm) ) --­ --­3=severe Impervious Drainage •.Vr 

~ --­ --­ Turbidity ;fJTU)Bank Stability GUlly 

--­ --­Temp logger? yIn Orchard I <"'- D r-­ r-­
Serial # Crop Mater Calibrations bY;1 

~ '-­

samPI~Pasture 
'-­ - -Benthic Habitat Sampled New Construction Ben os- - - Habit - ~ment(Square feet; Total = 20 square feet) Dirt Road 

~ 0 - - - Water Quality Riffle Gravel Road - -
=­ ~RootwadIWoody Debris Raw Sewage Road Culvert 

'-­ -
- Culvert i!J.S ment? (yIn)Leaf Pack Railroad 

Macrophytes CHANNELIZATION .san1Pleable? (yIn) 
Undercut Banks Evidence of Channel Straightening or Dredging (Y/N) D ( Length of Culvert (m) 
Other TYPE EXTENT(m) _ Wi~Culvert (m) 
(Specify) Left Bank Bottom Right Bank 

Concrete \ 
I 

Stream Width (m) 
I 

fGabion 

~'-?-Om ~ Rip-rap No. of Dewater 

75m A-I l-......J. Earthen Berm WoodyD .. __ J 0 
LANDUSE (YIN) Drege Spoil off Channel No. of Instream Rootwads III 

r0­

II ~Old Field Pipe Culvert No. of Dewatered Rootwads 

Deciduous Forest - HABITAT ASSESSMENT PHOTODOCUMENTATION 
Coniferous Forest - Instream Habitat (0-20) (/ Picture Number [II] 
rwetland - Epifaunal Substrete (0-20) ;.;, Subject 
Surface Mine - Velocity/Depth Diversity (0-20) I 
Landfill Pool/Glide/Eddy Quality (0-20) ':( Picture Number [II]-
Residential Extent (0-20) I SUbject-
Commercial/Industrial Riffle/Run Quality (0-20) r- .J, ~ 

r- Picture Number [II]Cropland Extent (0-20) r-­
Pasture Embeddedness (%) I~ Subjectr-­
OrchardNineyard/Nursery r-­ Shading (%) :5 
Golf Course 

'-­
Trash Rating ,:) Picture Number [II] 

Subject 
Site Acces Route 

Sampling Consd ( num. Anodes) 

Comments 



---

Benthic Spring Sampling Data Sheet 
vvll1ersnea "ooe l:iegmem ype ear 

SITE cc:::IIJ ~ ~ I1J]l![!] Reviewed By: 

BASIN CD Sample Label Verified By: 2nd Reviewer:
 
Yeer Month Day I 1
 

DATE ~ [lED [i[§I- Crew: .....:;/,4....;.,L.;;..~,,l..L::I~~- ---1 

TIME cc:::IIJ(Military) Project: ~W:"';;)....lI!lJJ=,i3=-- --I 

Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) ~TER QUALITY 
o Site (m) ~ Left Bank Righi Bank ARAMETERS~'

.... ""!""~~ ....Wldth (SOm max) I Ten erat,vlre © [ 

Bank Erosion ,~~ Adjacen~ d Cover' \ l~ AI. /
\ . ~~~ ,
 

Left Bank Righ~B k Vegetatio I T (see back) t.. \ I DC mQ~L)
 
Extent ~ f) ~ Buffer Breaks ~/N) . . \ 11 I
 
Severtity ~uffer reak Types =minor; S=se\ ere p. I I "
 

\. \ ~ ~ V 1 r--r--l1=min orm Dr~1n h-- • jL....L...J
 
2=mod [z] r:J Til Drain\\___ ___' CI nd ~~
 

3=severe "-j'! Imp iOU' Drainage Ll......U
 
Bank Stability GUlly \ ~~. \ Tur i~ .lCNTU)
 
emp logger? yIn Orcha~ ~ 'l' I I. [:4f
 

..s_e"!,,,ria_I_#~""' """-_""!""'--I~::~ure ~ \ ;;t;~;=~si;~/ / 
Benthic Habitat Sampled New Constr ion ts: 1\ ~ ) Benthps 

(Squarefeal; Total =20 square feel) Dirt Road IJ =tl~~ji..dit As essment 

:::dIWoodY Debris 1--+_;:)+-1-1~::~e::~: := = ~:t~:~I~rt lity / 

Leaf Pack -'-....L.f-+-+--1~R~ai~lrO:-ia~d~::-::::":'1i1::':~_.l..."""' -I-17-:lCUlverti~seg,"t?(.y/n)
 

Macrophytes 1--+-+--ICHANNELIZATION rA-J. ~ Sam~ a ?~Y/n)
 
Undercut Banks t--+--+--tEvidence of Channel Straightening or Dredging (Y/N) j..JIJ _ L~n hJiJ, ulve.')
TYPE
~:~ify) L...-............L.--1 :~:~T (m) Bollom Righi Bank - W.i 'i C.U (m)
../.lve 

Concrete • 
Stream Width I''''') i\ Gabion No. Instream Woody 6ebris IlJ 112 
Om I \ I IJ \1 Rip-rap No. of Dewalered 

75mil U Earthen Berm Iwoody Debris I CJ14 
~";';';'''''!LA-N~D''!''U!!''!!S~jE~(Y~/~N~)~\-~''''D~e Spoil off Channel No. of Instream Rootwads 1r) 1"(... 

1() 1Old Field \ Pipe Culvert No. of Dewalered Rootwads Cf 

Deciduous Forest t-_+t:H~A:-:B:":I=TA~T:""':'A"=S"=S=E'='SS'='M!=E~N:=T~""""'&"""""-"""'''''''-+--=P~H~O=O~;~:-=:C:::U~M=E:":N=TA":"T=I:l:O~N~ 
Coniferous Forest _ Instream Habitat (0-20) 

Wetland _ Epifaunal Substrate (0-20) 

Surface Mine _ Velocity/Depth Diversity (0-20) 

Landfill _ Pool/Glide/Eddy Quality (0-20) 
Residential _ Extent (0-20) 

Commercial/Industrial ..- Riffle/Run Quality (0-20) 

Cropland I- Extent (0-20) 

Pasture I- Embeddedness (%) 

OrcharoNineyaro/Nursery I- Shading (%) 
Golf Course Trash Rating 

Site Acces Route 

Sampling Consd ( __"um. Anodes) 

Comments 

" 

I '~ 

I lfJ 

J l,-; 
A ,i:;' 

, I" 

7'b 
I 
~ 
(j 

fJ t-\ 

Picture u,I er I I I 
Subje / / / /l 

/ / .{ / 

Pictu mbe f V 11 
SUbj ,t / / / 

/ / / I 
Pictur l\I~mber 1/ /1 I I 
Subj f II 1-' 

1/ If /f 

Pictllte Num r I I V' 
Subject 



Benthic Spring Sampling Data Sheet 
wataraneo ...ooa oegmen ype ear 

SITE ~~ ~ [I[!]]J!] Reviewed By: ka
 
BASIN [IJ Sample Label Verified By: 2nd Reviewer:
 

Year Month Day 

DATE Crew: \\n- I ~~ ~ ~
 
TIME ~(Milltary) Project: \k\W~
 

Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) WATER QUALITY 
o Site (m) ITIIJ left Bank Right Bank PARAMETERS 

Width (50m max) Temperature © 
Bank Erosion 

V 
Adjacent L nd Cover /' [IJ.O 

left Bank Right Bank Vegetation T (see back) I D°eD).0Extent Cffif It:> Buffer Breaks ( N) V 
Severtity Buffer B ak Types M=minor; S=~ere) PH[IJ .[IJ1=min Storm Drain 

'- ­~ 
2=mod IT] rn Tile Drain 

cOO:sDIJ-3=severe Impervious Drainage ~ 
Bank Stability Gully TUCI::DU)i' ­ -emp logger? yIn ~ Orchard .0f- ­ -Serial # Crop Meter Celibrations by: /-
~\ 

­

-Pasture Sampleability--
 - _ BenthosBenthic Habitat Sampled NewConst etion - -(Square feet; Totel = 20 squere feet) H itat As ssmentDirt Road -
 -lL.fRiffle Gravel oad\ =W erQ lity- -
~ootwadJWoody Debris RawS Wage ~ad I rt- - Culve n Segment? (y/n)Leaf Pack RailroadI 

Sa pi able? (yIn)Macrophytes CHANNELIZATION 
~ 

Undercut Banks Evidence of Channel Straightening or Dredgi /N) 0 La 9th ~vert(m)
 
Other
 TYPE EXTENT(m) := idth of ulvert (m)
 
(Specify)
 Right Bank 

\Concrete
 
Stream Width (m)
 No. Instream Woody Debris Gabion 

.; No. of DewateredRip-rapOm 'I-.... _.r--... ....., 
Earthen Berm 'woody Dabris 75m I 'i-..... 

No. of Instream Rootwads LANDUSE (YIN) Drege Spoil off Channel 

left Benk Bottom 
...... r-.... V 

V ..... ,
/ ......... 

~ 

7 No. of Dewatered Rootwads Old Field Pipe Culvert 

-
/ 

l :", 
1.2 

.n 

I 
1­ <::.. 

J 
~ 

0/ 

PHOTODOCUMENTATION
 
Coniferou Forest
 

Decidu s Forest HABITAT ASSESSMENT 
Instream Habitat (0-20) Picture Number CCrJ-

Wetland Epifaunal Substrate (0-20) Subject /-
Surface Mine Velocity/Depth Diversity (0-20) /

i' ­
Landfill
 Pool/Glide/Eddy Quality (0-20) Picture Numbenl IX

f-­
Residential
 Extent (0-20) SUbject \ /

f- ­
Commercial/lndu ri Riffle/Run Quality (0-20) \/

f-­
Cropland
 Picture Number V"l IExtent (0-20)

f- ­
Pasture
 Embeddedness (%) Subject / "----­f--

OrchardNin ard/Nursery
 Shading (%)

f- ­
Golf Course
 Trash Rating Picture Number CCrJ

'- ­
Subject 

Site Acces Route 

Sampling Consd ( num. Anodes) 

Comments 



Benthic Spring Sampling Data Sheet 
a aran.... """a <lagmen I ypa Taar 

SITE [III] Reviewed By:~~~ 
BASIN CD Sample Label Verified By: 2nd Reviewer: 

Yaar Month Day ,Ii 
DATE ~ [QI]] D1SI Crew: ...I.oC.£W.:..:...1~......l.,;K--""""''''''-~ --1 

"riME [III]<Military) Project: / 1 )...A J bfl 

Distance from Nearest Road RIPARIAN VEGETATION (facIng upstream) WATER QUALITY 
o Site (m) []]IffQ] i ~~ \ ~~t Bank PARAMETERS 

Width (50m max) i ! r\, , Te,erature © 
Bank Erosion Adjacent Land Cover ',-I-- 1\ \ • D 

Extent 5::iQJ R~r~,-ht.,.BV-..nkr-l~:~;ti;::: ~~~ac~\ '\ \,\\1 \ \ 1\\, DO miL}. eb 
Severtity Buffer Break\Types M=mifl r; S=seven) \ pH . .. do 
;=~ ~ tjl :~~~ .~age 

Bank Stability E:B-:> GUIlY~, \ 

!Temp logger? yin ~ Orchard \ 

'\\ ts 
~ 

, ~ 

\ == \ 
~ \ . =s ~ 

\ ro~~fm\. l\.,
TU~i:'\~U)ITTI. ' 

Serial # Cro "'" r- \ \ Matar Calibrations by: 

~~~~~~~_~~Pastr 
Benthic Habitat Sampled New C ,'sjru 

(Square faa!; Total =20 square faat) Dirt Roae;t"l 

on 
",,­' ,,~ 

. ~ 

\ _ / 

r--­
L 
~ 

1f
j

\J 
Sampleablllty---, 

I-- Benthos 
Habitat Assessment =Riffle I()~ Il Gravel R~a \.­ r- Water Quality 

Rootwad/Woody Dabris Raw Sewage ~ Rc ad Culvert 
Leaf Pack Railroad \ r­ ""I Culvert In Segment? (y/n) 

Macrophytes 

Undercut Banks 

CHANNELIZATION 
Evidence of Channel Straightening or Dredging (Y/N) qJ I-

Sampleable? (yin) 
Length of Culvert (m) 

Other TYPE EXTENT (m) I- Width of Culvert (m) 
(Specify) Left Bank Bottom Right Bank 

Stream Width (m)~ 
Om I \ ~''\ l't 
75 m I \J 'IJ \ 

LANDUSE (YIN) 
Old Field 

Deciduous Forest HABITAT ASSESSMENT 
Coniferous Forest 1-1- Instream Habitat (0-20) 

Wetland I-­ Epifaunal Substrate (0-20) 

Surface Mine I-­ Velocity/Depth Diversity (0-20) 

Landfill I­ PooVGlide/Eddy Quality (0-20) 

Residential .... Extent (0-20) 

Commercial/Industrial .... Riffle/Run Quality (0-20) 

Cropland I- Extent (0-20) 

Pasture _ Embeddedness (%) 

OrchardNineyard/Nursery _ Shading (%) 

Golf Course _ Trash Rating 

Site Acces Route 

I I[ ~ 

IV; 
I / 
~ It n 

-
I (n 

No. Instraam Woody Dabris ~ I() 
No. of Dewatared 

Woody Dabris 0 Q 
No. of Instream Rootwads I() .r) 
No. of Dewatared Rootwads tJ 7 

PHOTODOC~\UMENTATION 
Pictur~ ,*,umbe [II] 
f!J~je( t V 1­

'ctur \'umber 1\ I . I \ 
S bje;t\1 I \ I' l 

I ~Iber.. ;{\: IIPic re Nu 
Sub ct ,! \ I 

Pictur~ Num~l/ I ~j J 

SUbjedt, 

Sampling Consd ( __num. Anodes) 

Comments 











                     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX G- Benthic Macroinvertebrate Monitoring Metrics 
 
 



Site ID NW-1RG Collection Date 4/18/2008 Collectors HS/ AT

Order Family Final ID FFG Tol. Value Habit Quantity
Diptera Chironomidae CHIRONOMIDAE 6.6 19
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 1
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 5
Diptera Chironomidae CRICOTOPUS/ORTHOCLADIUS Shredder 7.7 31
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 62

Total 
Individuals

118
Metrics Calcutations IBI Score
Total number of taxa 3 1
Number of EPT taxa 0 1
Number of Ephemeroptera 0.00 1
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 0 1
Number of scraper taxa 0 1
Percent climbers 0.80 1

IBI Total 1.00
IBI 
Category Very Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID NW-2RG Collection Date 4/18/2008 Collectors HS/AT

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 5

Ephemeroptera Baetidae BAETIS Collector 3.9 sw, cb, cn 1
Diptera Chironomidae CHIRONOMIDAE 6.6 25
Diptera Tipulidae ORMOSIA Collector 6.3 bu 1
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 1
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 65
Diptera Chironomidae CRICOTOPUS/ORTHOCLADIUSShredder 7.7 12
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 55
Diptera Chironomidae RHEOCRICOTOPUS Collector 6.2 sp 4
Diptera Chironomidae DIAMESA Collector 8.5 sp 1

Total 
Individuals

170
Metrics Calcutations IBI Score
Total number of taxa 9 1
Number of EPT taxa 1 1
Number of Ephemeroptera 1.00 3
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 0.59 1
Number of scraper taxa 0 1
Percent climbers 1.10 3

IBI Total 1.57
IBI 
Category Very Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID NW-3RG Collection Date 4/25/2008 Collectors MR/ KR

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 3

Ephemeroptera Baetidae BAETIDAE Collector 2.3 sw, cn 1
Ephemeroptera Baetidae BAETIS Collector 3.9 sw, cb, cn 1

Trichoptera Hydropsychidae HYDROPSYCHE Filterer 7.5 cn 2
Diptera Chironomidae CHIRONOMIDAE 6.6 14
Diptera Chironomidae DICROTENDIPES Collector 9 bu 1
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 3
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 15
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 54
Diptera Chironomidae PENTANEURA Predator 6.6 sp 1

Total 
Individuals

95
Metrics Calcutations IBI Score
Total number of taxa 8 1
Number of EPT taxa 2 3
Number of Ephemeroptera 2.00 5
Percent Intolerant to Urban 1.05 1
Percent Ephemeroptera 2.11 3
Number of scraper taxa 0 1
Percent climbers 4.21 3

IBI Total 2.43
IBI Category Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID NW-4RG Collection Date 4/25/2008 Collectors MR / KR

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 3

Ephemeroptera Baetidae BAETIS Collector 3.9 sw, cb, cn 1
Trichoptera Hydroptilidae HYDROPTILA Scraper 6 cn 2

Diptera Chironomidae CHIRONOMIDAE 6.6 16
Diptera Chironomidae DICROTENDIPES Collector 9 bu 1
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 3
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 14
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 68

Total 
Individuals

108
Metrics Calcutations IBI Score
Total number of taxa 7 1
Number of EPT taxa 2 3
Number of Ephemeroptera 1.00 3
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 0.93 3
Number of scraper taxa 1 3
Percent climbers 3.70 3

IBI Total 2.43
IBI Category Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID NW-5RG Collection Date 4/25/2008 Collectors MR/ KR

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 4

Trichoptera Hydropsychidae CHEUMATOPSYCHE Filterer 6.5 cn 2
Trichoptera Philopotamidae WORMALDIA Filterer 1.8 cn 1

Diptera Chironomidae CHIRONOMIDAE 6.6 17
Diptera Empididae HEMERODROMIA Predator 7.9 sp, bu 5
Diptera Chironomidae DICROTENDIPES Collector 9 bu 1
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 7
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 13
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 68
Diptera Chironomidae THIENEMANNIMYIA GROUP Predator 8.2 sp 1

Total 
Individuals

119
Metrics Calcutations IBI Score
Total number of taxa 9 1
Number of EPT taxa 2 3
Number of Ephemeroptera 0.00 1
Percent Intolerant to Urban 0.84 1
Percent Ephemeroptera 0.00 1
Number of scraper taxa 0 1
Percent climbers 5.80 3

IBI Total 1.57
IBI Category Very Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID NW-6RG Collection Date 4/25/2008 Collectors MR/ KR

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 3

Diptera Chironomidae CHIRONOMIDAE 6.6 19
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 7
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 15
Diptera Chironomidae CRICOTOPUS/ORTHOCLADIUS Shredder 7.7 16
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 64
Diptera Chironomidae DIAMESA Collector 8.5 sp 1

Trichoptera Hydropsychidae HYDROPSYCHE Filterer 7.5 cn 1

Total 
Individuals

126
Metrics Calcutations IBI Score
Total number of taxa 6 1
Number of EPT taxa 1 1
Number of Ephemeroptera 0.00 1
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 0 1
Number of scraper taxa 0 1
Percent climbers 4.70 3

IBI Total 1.29
IBI 
Category Very Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID NW-7RG Collection Date 4/25//08 Collectors MR/ KR

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 1

Ephemeroptera Baetidae BAETIS Collector 3.9 sw, cb, cn 2
Diptera Chironomidae CHIRONOMIDAE 6.6 18
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 24
Diptera Chironomidae CRICOTOPUS/ORTHOCLADIUSShredder 7.7 4
Diptera Chironomidae HYDROBAENUS Scraper 7.2 sp 4
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 42

Total 
Individuals

95
Metrics Calcutations IBI Score
Total number of taxa 5 1
Number of EPT taxa 1 1
Number of Ephemeroptera 1.00 3
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 2.11 3
Number of scraper taxa 1 3
Percent climbers 2.10 3

IBI Total 2.14
Category Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID SC-1 Collection Date 5/23/2008 Collectors MRS/ LCJ

Order Family Final ID FFG Tol. Value Habit Quantity
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 40
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 35
Diptera Chironomidae THIENEMANNIMYIA GROUP Predator 8.2 sp 1

TURBELLARIA Predator 4 sp 1
OLIGOCHAETA Collector 10 bu 1

Trichoptera Hydropsychidae CHEUMATOPSYCHE Filterer 6.5 cn 2
Trichoptera Hydropsychidae HYDROPSYCHE Filterer 7.5 cn 1

Diptera Chironomidae CHIRONOMIDAE 6.6 4
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 12
Diptera Chironomidae RHEOTANYTARSUS Filterer 7.2 cn 2
Diptera Chironomidae TANYTARSUS Filterer 4.9 cb, cn 2

Total 
Individuals

101
Metrics Calcutations IBI Score
Total number of taxa 10 1
Number of EPT taxa 2 3
Number of Ephemeroptera 0.00 1
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 0.00 1
Number of scraper taxa 0 1
Percent climbers 13.86 5

IBI Total 1.86
IBI Category Very Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID SC-2 Collection Date 4/15/2008 Collectors MRS/ LCJ

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 7

Diptera Ceratopogonidae STILOBEZZIA Predator 3.6 sp 1
Diptera Chironomidae CHIRONOMIDAE 6.6 7
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 1
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 30
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 54

Total 
Individuals

100
Metrics Calcutations IBI Score
Total number of taxa 5 1
Number of EPT taxa 0 1
Number of Ephemeroptera 0.00 1
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 0.00 1
Number of scraper taxa 0 1
Percent climbers 1.00 3

IBI Total 1.29
IBI Category Very Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID SC-3 Collection Date 4/15/2008 Collectors MRS/ LCJ

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 2

Trichoptera Hydropsychidae CHEUMATOPSYCHE Filterer 6.5 cn 3
Trichoptera Hydropsychidae HYDROPSYCHE Filterer 7.5 cn 1

Diptera Chironomidae CHIRONOMIDAE 6.6 7
Diptera Tipulidae ANTOCHA Collector 8 cn 1
Diptera Chironomidae DICROTENDIPES Collector 9 bu 1
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 7
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 63
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 11
Diptera Chironomidae ABLABESMYIA Predator 8.1 sp 1
Diptera Chironomidae THIENEMANNIMYIA GROUP Predator 8.2 sp 1

Total 
Individuals

98
Metrics Calcutations IBI Score
Total number of taxa 10 1
Number of EPT taxa 2 3
Number of Ephemeroptera 0.00 1
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 0.00 1
Number of scraper taxa 0 1
Percent climbers 7.14 3

IBI Total 1.57
IBI Category Very Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



Site ID SC-4 Collection Date 4/15/2008 Collectors MRS/ LCJ

Order Family Final ID FFG Tol. Value Habit Quantity
OLIGOCHAETA Collector 10 bu 14

Trichoptera Hydroptilidae HYDROPTILA Scraper 6 cn 1
Diptera Chironomidae CHIRONOMIDAE 6.6 5
Diptera Chironomidae POLYPEDILUM Shredder 6.3 cb, cn 2
Diptera Chironomidae TANYTARSUS Filterer 4.9 cb, cn 2
Diptera Chironomidae CRICOTOPUS Shredder 9.6 cn, bu 53
Diptera Chironomidae ORTHOCLADIUS Collector 9.2 sp, bu 21

Total 
Individuals

98
Metrics Calcutations IBI Score
Total number of taxa 6 1
Number of EPT taxa 1 1
Number of Ephemeroptera 0.00 1
Percent Intolerant to Urban 0.00 1
Percent Ephemeroptera 0.00 1
Number of scraper taxa 1 3
Percent climbers 4.08 3

IBI Total 1.57
IBI Category Very Poor

Coastal Plain

Macroinvertebrate Water Quality Monitoring Benthic Metrics



                     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX H- Temperature Data 
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APPENDIX I- Ichthyoplankton Site Location Maps 
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