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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 Conceptua 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 a so 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 ingtallation 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 fina 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 visua
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.
Visua observations of the right bank indicate that the failed gabion wall has moved
downstream dightly. The bank behind the gabion wall appears stable. Neither the nick
point or failed gabion wall are acting as blockages to ish migration; however, they
require continued attention
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The magjority 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. Ichthyoplanktonsurveys 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.



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 1-295 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 Fina
Supplemental Environmental Impact Statement/Section 4f Evauation (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 ard the post construction monitoring requirements that will be used
to evauate the success of the completed mitigation projects. In addition to the
monitoring protocols outlined in the CMMP, permit requirements and specia 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 goa 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
ingtalling riffle-grade control structures (RGC) or flow constrictor/step pool structures
(FC/SP). These engineered structures will allow for more natura fish movement when
compared with traditional fish “ladders’ as they are designed to mimic natural gream
features. The RGC and FC/SP structures are designed to raise upstream water surface
elevations through flow constriction and grade control. The shallow dlope of the
structures alows 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,
dlowing 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 soring 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 fina 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
gtes 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 Decenber 2004
NW-7 August 2004 September 2004
NW-8 January 2004 March 2004
C-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



and their findings is presented below in Sections 3.2 Fish Passage Monitoring and 3.3
Habitat and Macroinvertebrate Assessment.

20. METHODS
2.1  Fish Passage Design Compliance
2.1.1 Structure Integrity

A detailed annual assessment was conducted at each site to document the genera
conditions of the structures and determine if any concern exists regarding: stability,
sedimentation, debris Hockages, 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 visua assessment describes the general conditiors 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 a for sites that are being
monitored for the fifth and fina year.

2111 Annua 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 dightly upstream of the structure, followed the
thalweg through the structure and ended dlightly 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 al times during the migration period
(approximately March to May) for discharges between the 9" and 90t 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 istaken just below the notch, oneis 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 al 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 portiors of the structures on the Northwest
Branch and Sligo Creek sitesis 0.68 foot. The maximum velocity through the structure is
approximately three feet per second (fps), athough the limiting target species (aewife)
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 Dischar ges

Design (9%) | Normal (50%) | Operating (90%) | Drainage Area
(cfs) (cfs) (cfs) (sg. mi.)
Northwest 19 40 150 48
Branch
Sligo Creek 7 14 48 11

2.2  Fish Passage Monitoring

Actua 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 38™ 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 visua 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,
persona 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 formain 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,
persona 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 al egg and
larvae specimens collected were taken to MDNR for identification verification.

7 /&



Figure3- River herring larvae

Figure4 - River herring eggs

In 2007, chthyoplankton 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 1). 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 ). 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 38" Street. This site was selected due to a large concentration of
adult alewife observed below the sheetpile weir at 38" 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 February 2001 Maryland Biological Stream Survey
(MBSS) quidelines 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 instream habitat, epifaunal substrate, velocity/depth



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 & 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 individua 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 1Bl were established for the physical habitat index (PHI)
as follows:

Scoresof 81 to 100 are rated “Minimally Degraded”
Scores of 66 to 80.9 are rated “Partially Degraded”
Scoresof 51 to 65.9 are rated “Degraded”

Scores of 0to 50.9 are rated “ Severely Degraded”

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.

2.3.2 Macroinvertebrates

Benthic macroinvertebrate sampling was onducted 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 Sate 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
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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-ft* 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 cal cul ated.

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 hedth 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.

Per cent Intolerant to Urban The percentage of insects, that have a tolerance value less
than or equa 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.

Table3- MBSSBIBI 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 <09 >= 8

Source: MBSS 2005

BIBI.

NOTE: In 2005, the MBSS published an updated Benthic IBI.
Macroinvertebrate data presented in earlier reports utilized the former
This new BIBI has been developed to include new data and
better show impacts of urbanization.
data from 2004 and 2005 has been recalculated using the new MBSS
BIBI and is present in Table 9.

All benthic macroinvertebrate

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.

Table4 - MBSS BIBI Scoring

SBcloI?Ie l\llgr:ztr']\ée Characteristics
Comparable to reference streams considered to be minimally
4.00-5.00 Good impacted, biological metrics fall within the upper 50 percent
of reference site conditions.
Comparable to reference conditions, but some aspects of
3.00-3.90 Far biological integrity may not resemble the qualities of
minimally impacted streams.
Significant deviation from reference conditions, indicating
2.00—-2.90 Poor some degradation. On average, biological metrics fall below
the 10™" percentile of reference site values.
Strong deviation from reference conditions, with most aspects
of biological integrity not resembling the qualities of
1.00- 1.90 | Very Poor | minimally impacted streams, indicating severe degradation.
On average, most or all metrics fall below the 10™ percentile
of reference site values.
30 RESULTS
3.1  Fish Passage Design Compliance

3.1.1 Structure Integrity
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3.1.11  Annua 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 structuresin Northwest Branch and Sligo Creek remains
sable. Some sorting of bed material has taken place but poses no danger to the fish
passage structures at thistime. 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 B
visible dl 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 severa years. This structure is on the inside of a meander
and this deposition is expected a 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 avariety of pathways for migratory fish through NW-1. Visua assessment field
forms areincluded 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 aso a significant amount of sand deposition along portions of the
right floodplain. This deposition along the right bank has persisted for severa 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 longitudina 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 helps 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 elevatiors.

Overlaying the as built survey data with the 2008 survey data shows only minor changes
in sope, widths, and depths to the stream channel at NW-3. See Appendix C for overlays
of longitudina profiles, cross-sections and boulder stones. The data comparing boulder
stones between 2005 and 2008 shows no significant movement Appendix Q. 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 structure 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 s 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 asecond, 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 indicated 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 gabionis
armoring the toe of the right bank, it is aso 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. Thereis an associated break in water surface elevations at this nick point but it does
not appear significant enough to cause any kind of fishblockage. 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 dlope 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 mgority 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 longitudina 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 channe 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 a& 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
afull survey in the Spring of 20009.

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; wegetation 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. 1t is possible that the scour
present at the sewer pipe has increased in severity since the structure was completed and
as aresult 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 previoudy 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 aong the left floodplain. Within the
RGC, bed material remains imbricated and is amoring 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 aong 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 generd, 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 likey 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 Ve ocity 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 al 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 38" 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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3.1.21  Northwest Branch (NW-1 through NW-8)

In generd, 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 al 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, typicaly 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 Dischargesfor Data Collection Events

Ste Dischar ges < 50% Dischar ges >50%
of Design Flow (cfs) 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 al 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
previoudy, 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

Ste Dischar ges < 50% Dischar ges >50%
of Design Flow (cfs) 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
38" 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. Severa 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 piping 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 M acr oinvertebr ate 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 al 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
dight 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 alow
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.

Table8 - Summary of Habitat Conditions within the RGC Structures

2004 Narrative 2005 Narrative 2006 | Narrative | 2007 | Narrative 2008 Narrative
Site MBSS | Rating® | MBSS | Rating® | MBSS | Rating | MBSS| Rating MBSS Rating
PHI PHI PHI PHI PHI
Scor e* Score Score Score Score
NW-1-RG 33.74 Severely 40.48 Severely 38.11 Severely 37.07 Severely 26.51 Severely
Degraded Degraded Degraded Degraded Degraded
NW-2-RG 37.73 Severely 41.65 Severely 39.90 Severely 40.56 Severely 28.56 Severely
Degraded Degraded Degraded Degraded Degraded
NW-3-RG 43.66 Severely 40.79 Severely 38.87 Severely 42.05 Severely 42.93 Severely
Degraded Degraded Degraded Degraded Degraded
NW-4-RG 50.62 Severely 49.73 | Severely 45.67 Severely 51.48 Degraded
Degraded Degraded Degraded
NW-5RG 49.37 Severely 48.71 | Severely 43.92 Severely 55.99 Degraded
Degraded Degraded Degraded
NW-6-RG 50.64 Severely 47.05 Severely 42.71 Severely 46.44 Severely
Degraded Degraded Degraded Degraded
NW-7-RG 48.72 Severely 49.21 Severely 37.59 Severely 48.09 Severely
Degraded Degraded Degraded Degraded
NW-8-RG 48.79 Severely 60.28 Degraded - - -
Degraded
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Site

2004 Narrative 2005 Narrative 2006 | Narrative 2007 | Narrative 2008
MBSS | Rating® | MBSS | Rating® | MBSS | Rating | MBSS| Rating MBSS
PHI PHI PHI PHI PHI
Scor e* Score Score Score Score

Narrative
Rating

SC-1-RG

65.12 Degraded 63.87 Degraded 54.09 | Degraded 64.37

Degraded

SC-2-RG

70.32 Partially 69.30 Partially - - 56.41 | Degraded 65.95

Degraded

SC-3-RG

Degraded Degraded
- 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.

LPHI ratings from 2004 and 2005 have been updated. Please see text box in Section 2.3.1.

3.3.2 Macroinvertebrates

Asshownin 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
stes 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 al 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 dlight increases in diversity in 2006 including the
introduction of common net-spinning caddisflies a& 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

2004 | Narrative [ 2005 | Narrative | 2006 Narrative 2007 Narrative 2008 Narrative
Site MBSS Rating MBSS Rating MBSS Rating MBSS Rating MBSS Rating
BIBI BIBI BIBI BIBI BIBI
Score* Score* Score Score Score
NW-1-RG 1.00 Very Poor 157 Very Poor 271 Poor 1.29 Very Poor 1.00 Very Poor
NW-2-RG 214 Poor 271 Poor 2.71 Poor 1.86 Very Poor 157 Very Poor
NW-3-RG 1.86 Very Poor 1.86 Very Poor 243 Poor 271 Poor 243 Poor
NW-4-RG - 157 Very Poor 271 Poor 1.29* Very Poor 243 Poor
NW-5-RG 157 Very Poor 243 Poor 214 Poor 157 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 271 Poor 1.29* Very Poor 214 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 243 Poor 157 Very Poor
SC-4-RG 1.86* N/A 243 Poor 157 Very Poor
* Sites did not produce the required 60 organisms to meet accuracy standards for the BIBI.
! Scores recal culated using 2005 BIBI. Please seetext box in Section 2.3.2.
Detailed metric calculations for each site can be found in Appendix G.
40 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 aljusts 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
atention 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 severa resident fish
species were collected as well. Ichthyoplankton sampling will continue in the Spring of
2009 with acontinued 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 dight 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 thisfairly intolerant taxain
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. 1n 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 — 2 looking downstream, pril 0
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Northwest Branch- 4 looking downstream, April 2008



Northwest Branch - 5 looking at hydraulic break, April 2008






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

Nothest Branch - 7 looking downstream, April 2008
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Sligo Creek — 4 looking downstream, April 2008



APPENDIX B- Cross Section Locations
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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 =2l1cfs

Velocity
Depth of Water (ft) (ft/s)
1.4 1.05
1.2 1.54
1.0 1.58
.8' 1.59
1.0' 1.95

1.r 271
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 =2l1cfs

Velocity
Depth of Water (ft) (ft/s)
1.0 1.67
e 2.3

1.r 1.28
6' 3.01
e 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 =2l1cfs
Velocity

Depth of Water (ft) (ft/s)
1.9 1.05
.8' 2.7
.8' 3.1
e 1.92
9 191
.8' 1.89
1.1 15
5' 1.32
e 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 =2l1cfs

Velocity
Depth of Water (ft) (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 14



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
Velocity
Depth of Water (ft) (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
14 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
Velocity
Depth of Water (ft) (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)
14 3.001
1.2 1.9055
1.2 2.0574
1.3 1.7346
14 1.2477
1.3 1.7598
1 2.0154
1 3.4777
1.7 1.6079
1.8 1.2615
1.9 2.1998
15 2.4567
1 3.2979
1 2.9921
15 2.9774
1 0.2871
1.2 0.9465
1.3 1.7057
15 1.0978
15 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

Velocity
Depth of Water (ft) (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 = 6¢fs
Velocity
Depth of Water (ft) (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 24111
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
Velocity
Depth of Water (ft) (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
Velocity
Depth of Water (ft) (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
Velocity
Depth of Water (ft) (ft/s)
2.65
2.4
0.88
1.69
1.63
0.8
25
1.63
0.64
1.62
1.21
1.81
4.38
2.06
1.02
1.06
1.14
1.6
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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
Velocity
Depth of Water (ft) (ft/s)

25 1.91
1.1 1.89
2.0 1.66
2.1 1.80
2.0 1.61
2.0 2.80
15 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
Velocity
Depth of Water (ft) (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
1.4 417
1.1 1.73
1.2 2.87
15 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
Velocity
Depth of Water (ft) (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
15 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
Velocity
Depth of Water (ft) (ft/s)
25 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
15 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

Velocity
Depth of Water (ft) (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
Velocity
Depth of Water (ft) (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
15 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
Velocity
Depth of Water (ft) (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
Velocity
Depth of Water (ft) (ft/s)

1.4 .54
1.3 1.13
1.5 73
1.2 .95
1.3 .89
1.6 .87
15 .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 = 36¢fs
Velocity
Depth of Water (ft) (ft/s)
2.6 1.37
24 1.71
1.0 2.49
1.2 1.09
2.0 1.31
15 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
Velocity
Depth of Water (ft) (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
15 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
Velocity
Depth of Water (ft) (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
Velocity
Depth of Water (ft) (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



SITE ID: Az'&i DATE:. 'lé?@

Woodrow Wilson Bridge - Post Construction Monitorihg
Visual Assessment Form

Stream Mitigation Project: M}MMD&& J_lg_j_oﬁ
ste;: N4 ' Flow: CFS
Staff: m H L !AL I 2\';‘ E 2“ Estimated/Measured/Gaée
Previous Conditions: .EALB_LILQD_'L_/EI—M Weather: S 11l ma ' ‘!Q Iq
Reason For Visit: Aﬂmum&ﬂ&%

{lPhotograghs: ‘
Photo# | . o Description Camera/File Number

Longitudinal Profile Notes:

."u,t.j
AJ

Sedimentafion: (Location, Severfy): wat&-_g_t:uom%dfaa‘;_sm_mbm
¥ cocle on bcz}hn — nocinal
Scour: (Location, Severity): nons o ppascret thaugh Hie <hructuse

Structural Assessment:

General Condition: » T)o2aen . Chanael unt bt fore. chapzal™ <trnuc g

I 1Hamll# s <t Home, 1o MG depH Qand Oy d or @ 502787, TPAVAG
s* 1B \ O MG kAN

le_Stecaoin INEE 2 ) 4.0 A S‘!’PuL"HAJ\-L.

|Movement of Rock/Stone Apparent.”

(Blockages Present: N)O . - . Type: A

fIFloodplain Deposition/Scour: Nlons A0y

Bank Erosion:

Upstream/Downstream Changes: < . ' . .

Additional Comments/Notes:

Use Back if Necessary




DATE:

SITE ID:

||Bank Erosion:  ;1¢: 2 ,TM,/

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: Wi/ B Date: /4 08
Site ID: Nwl Flow: CFS
Staft My pr, D S Ch Estimated/Measured/Gage

4 [

Previous Conditions 5££ é!éiﬂ% L viziaAl Weather:, (', / (j %U*Lfb
U)ﬁjw { ﬁM*Wﬁ MW%YM L,@é“f?/”f Vil / 0/ lecr "‘?m.b‘(\{.h]j’fd“t)

Reason For Visit: 5 N3N Mcm.&zs HM

Photograghs: Camera:
Photo # Description File Name:

Up Sdvam
N im.
%5 Cra®s sp ofand
1 4.7
0 ,

Longitudinal Profile Notes:

General: (ocyra vy, M}c&ja Hu <fruiiting ., 0 ULl Sl g
L4 As AL A fu“wf F &i‘r ’hzut"b:?‘;_»g Al b ome 28 Sl d
VAL Dpifng it 0P, ooy dCuin cdpeains LULPGCS o

"’

Gkt o7 qﬂgﬁn; Fice!

Sedimentation: (Locatlon Severlty)
LMD (il R‘:L;mb
Scour: (Locatlon Severlty) ;q

Structural Assessment:
General Condition: hp¢ k<, ed rruba’r aced 1O A *mw i SLCEEN?
bif H0he Sl Wmum) L A e [ .mf: a8 lesignsa

lMovement of Rock/Stone Apparent: 1y, A0 Vg pet—, (A N1 n il 74 mwwfw Az |
Blockages Present: A2+ ni-. af““ ' _Type: ?fa:;r [ e m?zf Vi {f‘"n’i‘— g
[Floodplain Deposition/Scour: ™21 1 i:: g[? SiIng »,,, 28 ibpa, Scbiergaarcks |l

g

Upstream/Downstream Changes: /\; j\y . 1 p et
i

Additional Comments/Notes:

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



&
.

DATE:

SITE ID

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project:

sitei>: AW 3

Staff: /gf?fig £ iﬁ , T}f L 2 A Estimated/Measured/Gage
Previous Conditions: Jﬁ{;f SHawe 18 gr?gmét@ Weather: H0'S , <1 19 i
Reason For Visit: :ﬁ gﬁ?ﬁ Tacie Aeée Seprenct
)
Photograghs: Camera: ' ||
Photo # Description File Name:
‘_ 1 /r_“‘;»:u:i'b‘vli;.,a“. 4
% 18,17 Upshream. _ |
4 [ipomum rrbble by pigs 4|

Longltudlnal Profile Notes:
General:  (yood /m Him 11 the  Slructure ~ _devy

i&. i5 V A ‘C Up Amd ’ ff 5¢ pwt’ﬂi ‘{}"m r’Vl&ldf ]
Leathen. i oruineg n cohhl Peoi on Lar rivec” Gl
foim pgen Hlow apneis dobe s herk

Sedlmentatlon {Location, Severity): not me‘igg athkr

s b Sk
Scour. (Locat|on, Severity): ¢t opareadt
¢

Structural Assessment:

General Condition: /s, S Crnseshe
Doidinn au erting_watea
S h"ixfdﬁ, J _aag Stovrouaasli e
__é&,*ﬂu ciaoie el L v

Movement of Rock/Stone Apparent: /1_&1— W,MW
Blockages Present: neqy Type:
Floodplain Deposition/Scour: 4 #f @ﬁ,qw

Bank Erosion: jjaf- élgﬁ’{mM :
Upstream/Downstream Changes: Stig cobble bl ding ds |

bod o meun Llowe-
if")'\f\) cobble o d  Flugs lo te

Additional Comments/Notes:

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



Z—/aﬁ&f

DATE

: /{/LV‘ﬁ

SITEID

lIBank Erosion: o\ <

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

< .99
Stream Mitigation Project: WWws Date: 2727908
sitei: _ NW- Y Flow: CFS
Staff: AT Estimated/Measured/Gage

Prevuous Conditions: (§LL /m,,,ﬂ /;z w yJ egwmf Weather: Ca/
7067 copert

Y :
Reason For Visit: Ao\ aS5semank -Lo pep
U k]

_ Camg(ra:
Photo # Description File Name:

Long|tudinal Profile Notes:
General: 6@“& Jlow St da o8 Amh:r St T, REC,

g L su’_.’ % e )MMGW B e f iv" " i J & peep P

Sedimentation: (Location, Seventy)J.umq N br ~ el
ARy, ;

Scour: (Location, Severity): NQ_MJ%&P |

Sructural Assessment:
General Condition: <\ . \Mle and —sascatl\e £, Pz b brgﬂw

20 ‘plmst? [P ('] Lf%‘ £ el ?#M_a GMH‘MF[

‘ <
Movement of Rock/Stone Apparent: 1/ of oo N v '
Blockages Present. : Type:
Floodplain Deposition/Scour: _lmu, cend A DR oy, Alaedplesin

Upstream/Downgtream Cha ges Mt mw«vmmﬁ"

Additioﬁal ComrhéntslNotes:

I
- ___|

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
T; :
|.'|\.i Stream Mitigation Project: %
< siteip: _WW . Flow: 25 _ cFs 1z4sH
staf:.  Plo i @%E’} - Estimated/Measure ’
W\ Previous Conditions: | Weather: Y1 £
=] Reason For Visitt ~ PANMNVAL Ugoadne bty — ‘\CUU LiggEN
E " ¥
7 : ‘ Camera:

“File Name:

'f':,&f:. Moy, W@ YPENLLAM
ﬁ? {ee k%‘f@ffﬁw S
A RTINS

Sedimentation: (Location, Severity): m%&ﬂ%%w e ﬁ 103 240 = TSI G
LoM <ditdy dan o1 MJL%“ ‘i %:“m:‘é
Scour (Locatlon Severlty) {,@%@ ok IE POV Heal CuT, Wks bS] \aGt ey
SO i - 4 L Mﬁeﬁ:&@é o7 WL Gk s % bresom © 5 |Fats -

Structural sessment
General Condition: ﬁ\ﬁ{?

w;g@ jwmwww Sfart_ore, TGt 7z
To 55 el el need %

Movement of Rock/Stone Apparent: | g}w@ VNWMT 0 %&M%{’mﬁ Iz fcfwxi"tvw ﬁ\s‘i{_é’ Y \'1 "‘Wé’
Blockages Present: if/\- _ Type:

Floodplain Deposition/Scour: Si'e “-did  Ueychit s Al jed W Oy TF v
|IBank Erosion: W
UpstreamIDownstream Chanes “f f% ﬁ;&i?ﬁﬂ

ts/Not
ﬁ@ﬁ"“ "wé%ww @«4:» mecﬁ cwcm‘%ﬂ” wﬂ"

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



DATE

SITEID

Woodrow Wilson Bridge - Post Construction Monitoring L/ ;@
Vlsual Assessment Form

Stream Mitigation Project: ﬁ/ gr t% wea“/" Date:
siteip: AW—-G6 « Flow: 2% _ CFS
Staff: R G‘/ O K ) DD EstlmatedIMeasure@;;
Previous Conditions: Weather: IO ~ Clﬂ(}d\-{,
Reason For Visit: Annvnl  Plans fuwiﬂ —~ Long Ba Al

%4 N
Photograghs: Camera:

Photo # Description - . File Name:

08 57,,’ &4 5, 230

GO x«*‘m&",é BT R SR

e = 2
e o
Chan S e e

‘%?‘ iﬁ@’ “c R R S
Longitudinal Profile Notes:
General: fed  prateiot O\ﬂfw b be Sl — bellwm
i Z;w,cw Iy brodns tin Wvicedad
Sedimentation: (Location, Severity): ~ Saal  dmownt | o%l,quﬁ JAveht
Sond  and  fara q»awl /JM A
Scour: (Locatlon Severity): Ao

Structural Assessment:
General Condition: ,é’,,C,{ZL #rMeL cindul  Jlvokons  Gppeavy
bx ﬁh V gone  Scove _on  RE panmk  losee |
7 Bk |
Movement of Rock/Stone Apparent: Ao
Blockages Present: 7o Type: 1
Floodplain Deposition/Scour: I abpwe -
IBank Erosion: St abar
Upstream/Downstream Changes: Mo i

Addltlonal CommentslNotes

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



‘DATE

SITEID

Woodrow Wilson Bridge - Post Construction Monitoring
__Visual Assessment Form

Stream Mitigation Project: Mo ¢ west B Date: <-/8-0F

sitelD: NV W-7 | Flow: Z5 _ CFs

Staff: Re/Dk /DP Estimated/Measure@

Previous Conditions: Weather: P - ( /'WJ'L
07

Reason For Visit: Ah n od Manibori g LP

Camera:
File Name:

Longltudmal Profile Notes

General: _Bed_mabrid _oppeasr b Le
< Fore /e&lwv Ps  Lorppa  [pnbricaded.

Sedimentation: (Location, Severity): Jmall  amovnds  Hhwghtf
Sand; fint  geavd, ol ophbl
Scour: (Location, Severity):

Structural Assessment:
General Condition:

Blockages Present:
Floodplain Deposition/Scour:

‘IBank Erosion: None

Upstream/Downstream Changes:

; ddltlonal CommentsINotes

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



DATE.

SITEID

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: \,U\Ar\?z Date: 2'214 08)

. O
sitei;:  NW-8 Flow: CFS
Staff: Ak DL ‘ Estimated/Measured/Gage

Previous Conditions: _ <ox M*.?ﬂtjﬁ M&MM Weather: Cx)/
! )

Reason For Visit: Saeal ~ A.QMQ'QJ éu‘@m - Al Moty
U ) J

Camera:
File Name:

Longitudinal Proflle Notes:
General: [ .owest  <lopwa RS C - 4, Smrfoti = ptattey sast
h de ReC, - SSLble 43“ Mennpg A mﬂw}/ ™,
5 /

Sedimentation: (Location, Severity): Lot Somd  Jul o low slope. ~

Jortn apetes s o A%cend f- aﬁMﬁtQ&
Scour: (Location, Severity): pé g WM@ /

‘

Structural Assessment:

General Condition: & jixp — Ale-ye meq, v e shteu grivre
; " 835

O 0w ‘C o oy &8 J'
\ 1' =
Movement of Rock/Stone Apparent. M|ot a,cpwwd“ : ;Il
Blockages Present:.__ N ' Iype' 1'
Fioodplain Deposition/Scour: o  p s PO epeatt”
lIBank Erosion: N evpese 1 AT j“
Upstream/Downstream C%gqes: s @‘wm

Additional Comments/Notes:

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




DATE: % |F-0¥

5

SITEID

=

\ .

Dt Vel Fre = 0810801 = 7o =R 12008 Jo=

Woodrow Wilson Bridge - Post Construction Monitoring
VlsuaIAssessment Form

R OSERE
DS %*’§4*@’¢’
o‘%;qc%?wi ow«o}% ;

’¢<:’

~tf(,§

Stream Mitigation Projéc;: Q\ L[,{} ;(;féﬁ,ﬁa/// Date:

sited:  Zlirp | | Flow: = S~ cFs
Staff: %{ DD K EstimatedlMeasurei’rzSo“ %Z’z
Previous Conditions:a | | Weather: 0/(()Ud&./ f’(ﬁig

ON — OFF spriwteley

Reason ForVisit ~ ANVAL - il Mavmoainis

Photograghs: _ _ Camera:_
Photo # Description File Name:

Longltudmal Profile Notes 3
General: (el Wi o v edvuct
AN (B a2 vsagye LSS Qe ACCOLE

L2

Sedimentation: (Location, Severity): \O INOThDles St m{t’k%ﬁjﬂm 1w NOZVOA -
£low RO UWITTA. DenPrhl Sand S 6F 26L pND TS 0F St «w NS 2o o |4 Mer.
Scour: (Location, Severity): 6{5\}@@% PN OF SIer\Rrrant SLC
W%WWM,ATTTE? \]&»% |im DZPR(:,C M(W DVW? X ~

Structural Assessment

General Condition: =22 </As ﬂz}\-@& PERIE and dit B

O~ E lc iﬂs PS5 1IN w'sa@c
Movement of Rock/Stone Apparent: NQJ_;@O VN Wl Da2r -

Blockages Present: \) =& DIPGWJ @ theet pile NOYEN
Fioodplain DeposntlodIScour \I m ﬁa{’f“" W0 _sand avd G st
lIBank Erosion: Nt . At TAWITTD  [2EC ot
Upstream/Dowhstréam C anges: a&w On LewT Hehnine, -pe Eodks at

oy

ddltlonal Comments/Notes:

doesAl W popar 1o e That RECE <)

&:m:w

DO Nl D, AT Tl Qi“ MZ‘@?W&,’\ AT Y

Al NOT Py ¥ e ﬁ@' qm B +
ondint {Qusing Sha ae *%«‘i;,,, — Db . Cdanded
| Use Back if Necessary ¥ S]] f')l'ﬁ" :@gﬂ{ h

File name refers to file designation on camera display not th shot numbe[h eweh M ﬁmﬁ %m @‘

o & .



DATE: 3-21-0¥

o
siteiD: >CZ

P

- f/

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: %jl (<8 C;; Cp N - Date: 2 -2l-0Y¥
sitelD:  S(-2 Flow. O-10°  CFS
N @
Staff: DD/ R6 Estimated/Measure zg% -2
+
Previous Conditions: ) Weather: S
Z0's . rain Zbays Ade
i M e b -l e A
Reason For Visit: PN B ‘ Yﬁfﬁf N el L 10 bt
Photograghs:
Photo # Description
|
I |

/
Tpdale. o SLOW j,’mm‘m Pefline & Comts %!
NG Ceﬁsﬂaﬂm i\m@w @mf
Repe- (ﬂ A€ Ve BEERY <TH A

o C m m m’" o opgl e w%w
MAGNT%!MNE T @I

Structu ral Assessment

[|General Condition: Serfrp g 1y ;&; Zouv TS

(
I
|
I
: | AN
ovement of Rock/Stone Apparent C} i Qs;iﬂ%ﬁgﬁ
Blockages Present: /et 14 i +-Dorutal  Type: DU ;’5 ”@ﬁ@; . ,éww vel eIy o U

Ftoodplam Deposition/Scour:

— ¥
Bank Erosion: EZ600 & LT] _ZeC] ot (nitv ig7 oW apeeh, <0VW_ERDEN DIV ww‘"w 4[ —

: UpstreamlDownstream Changes: R}?;@;“fﬁgy gj”&? MJ; Haind %Jﬁﬁ‘}l@ SIETE. , (s 1107 ||
i ant NAnlde vy |

[Additional Comments/Notes: u

u |

Use Back if Necessary




Yo Woodrow Wilson Bridge - Post Construction Monitoring

E Visual Assessment Form

<

v ‘ 22 |-OF

ﬁ[_j Stream Mitigation Project: g\go Cbmt- Date: 3210

S sitel;: L2 Fow. 29  crs 27 1V

Staff: Rb DD Estimated/Measured/Gage

of Soyrp WUGUS

{ Previous Conditions: Weather: & ™
N ‘
§' o Reason For Visit: Al Pesesswug
-
@) iPhotograghs: _
~ Photo # _ " "Descripfion
3 =
J
y I
% Longitudinal Profile Notes: 7
= eral: IS- OF EUne. Dy ppiPlemet Mﬁ%ﬂm (Al OCeTen] umf Y bl |
= NSNS PIMET BTy mmwmm% @M L %’m Fror el iﬁgw i Mwm@r
J WW‘ %ﬂ(ﬁw“v& g‘%@% L, a5 Ly £ tw fried SO ﬁp A
J 61 c,mw beygosthin, Qostiny 1p ity fz«%rwwégw dophis, (W5 ‘ .
' MO pte clegd, Govd mw Ty Mast Wes( ercpiid 4
= Sedmentatlon Locatlor( Severity): ¥oole, hawe Mg; voeloet Pyor ocreqvne ef,@@ AL
J %@ Mﬁﬁ@% &4 Jyfay mﬁf@;@&%m 77
3 3 oD
\
?.‘?::;;“"'\‘
28 - PRELTY STl 2 Aved Cole ot hppeaiia
49 ’ e\ Funedian,
g0H ) ‘
L -
3 U
3

- Movement of Rock/Stone A parent" \j@ﬁ; Consxniean 72 R burFace Sane M&*M“EQ‘% )
Blockages Present: \JE& gasieety 2 D& Glow p, T prer<in Auaeer iwle gl

Floodplain Deposition/Scour: Mﬁq

Bank Erosion: 4J A«

Upstream/Downstream Changes gv’fm{%’”&ﬁ,fﬁ?% [ Mﬁ"ﬁﬂ} Fuflppse”
Ple) (O g T TN ?

Use Back if Necessary



srep: 2C A pate: - 25

scd |,

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: W B Sl bodrea Date: =~ 2>
siteip: < -4 Flow: CFS

Staff: I) Vi”f Elf@ Estimated/Measured/Gage
Previous Conditions:ﬂ Weather: WM\/ 'w#: A

Reason For Visit _PwNvAl - pAccasiga@(

iPhotograghs:
| Photo # Description

Longitudinal Profile Notes:

T GBI o (oDl
PR b [ Dty 0 22 - Bl oo b Seai

l Jzz; ?mw Demevah. 2 W 05 1ed zwaﬁmwmm Blotbot

! ﬁ{%kmg e Cleguted pots . LeFr et Snibtes AT RO fzf*‘f"“ww” "Roegnd \
ety A% M) ufhiiby, pTHEWSE LP ThV @utiWe [s G )
Sedimentation: (Location, Severity): ' ND £ 6N IFLERS <SRt ety o %l
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3 Staff: Mu . TPD, Lw Estimated/Measured/Gage

;{g Previous Conditions:  $<a  pacitw \N\ ((\(@D Weather: ; ILAK/

Reason For Visit: A‘f( O"Vt@?)\v‘/&l\ ML@K/}% )\/\/\‘\/

Photograghs: Camera:
Photo # Description

Longitudinal Profile Notes:
|General: o . J westhy |

I

Sedimentation: (Location, Severity): st ¢ne
i &

[[Scour: (Location, Severity):  \Jy& «p? -
T

Structural Assessment

[General Condition: £, L L, q|i
[
|

[Movement of Rock/Stone Apparent: LY Vi 9, |

[Blockages Present: (. \- R, “Type: |l

[Floodplain Deposition/Scour: N 5 A4, ) ,’) \ 1'

[Bank Erosion: \ipk (1o,

Upstream/Downstream Ehanges: A oL vy
tt |

Addltlonal CommentS/Notes B
FEiee . Glooa- LN S \"n A Wik S g iy

NN \\wv\.\ TN

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: L«J WB Date: [2r 205>
sitel:  [Uw- ) Flow: CFS
Staff: Lo M ) Estimated/Measured/Gage
Previous Conditions: e - Koy g_ Pren dncs Weather: (|
Ad vy Cleal

Reason For Visit: /(‘{,ﬁo'\\_{'\,\\M (e cﬁ Pegess tu«j'
\

Photograghs: Camera: %

Photo # Description File Name: ||
I Q ’.‘; SS ] (BN \«.._,..,5 ——|
< ] N i b, |
| \ S 0 Qb owg Y‘ﬂ-— =Y ot ||

SR e S 0 oV e R e Y 052 2 SRR BEN SRS RS 5, 3 NSRS D ; S I

Longitudinal Profile Notes:

General: Sl i Z‘é.')‘; fore  flne claonre/

Sedimentation: (Location, Severity): N &t <« pp.
11

[[Scour: (Location, Severity): Mt on e T
LI

Structural Assessment:
General Condition: _ $fal, lg_

Movement of Rock/Stone Apparent:  \i:% & P,
[Blockages Present: N e o \Type:
[Floodplain Deposition/Scour: &, W\ g0 o Lon£C

[Bank Erosion:  Z\ju% anivent
[Upstream/Downstream Changes: Ao 20D,
{

RN Re RS TR T T T

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



suTEID:é// ”;/DATE:/Z o=

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: ; JrUs 4% P %‘W 4 Date: /¢ 4?@/ TR
CFS

Site ID: Flow:

Staff: Aﬁ/, /ﬂ %/ 5> Estimated/Measured/Gage

Previous Conditions: Weather: ( ; Q/M
uac

Reason For Visit: M ()hv%v\)g\, \‘ o LﬁW\M
— 7

Photograghs: Camera:
Photo # Description File Name:
I 21

[rtleina S
o

Longitudinal Profile Notes:
General: |

ll |

"Sedlmentatlon (Location, Severity): /Wﬁ{ ﬂ/////u/z,/ |
[Scour: (Location, Severity): ////)/, b 2 //W [

Structural Assessment:

|General Condition: /iy 3 ot ﬁmd Al G ,M/'M?A L, ok fulredd |
Movement of Rock/Stone Apparent: /Mr 4 IRt

[Blockages Present: A/ " Type: "
[[Floodplain Deposition/Scour: y re  4774vent I

[Bank Erosion: 1499 /,.le Pt i i /tr d dpn. £ [ ke L&_Q_M_Lééd'___"
[Upstream/Downstream Changes: (/4 ,,,,M U ot %
BRSNS EETEEREREETT TR

Additional benrheﬁfé/Notes: SR

e e =

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




DATE:

SITEID: 2 £

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: { 1 AY [ r/ ¢K Date: {&/Zﬂ{ﬁ
sitei>: </ / Flow: CFS

Staff: L v, MF, ?/7 Estimated/Measured/Gage
L
Previous Conditions: Weather: {M %/ 44
)
Reason For Visit: / VM ; %4

Photograghs: Camera: |
Photo # Description File Name: -3
a1 L :|

§ ¥ R _
%ﬁ ‘ ' Lome  Codlient |
1z

7 ol v, ri%\.\k |
‘ A

Longitudinal Profile Notes:
General: ?Md Llow H/\fV‘tjh fﬂLLS/ dfpaa . G Yalrle

:

|
[[Sedimentation: (Location, Severity): {yze10 . M ripe (0 [y furein oo SBroich

2o (v ptz] !/\[/5/}‘111 o tune
Scour: (Location, Severity):

Structural Assessment

General Condition: Y AL 100L, kad Jrrs na 2 Mo LM ants
nl.crasiia n ua NH A
/ o

Movement of Rock/Stone Apparent: ¢t 4074 e A
Blockages Present:  #/ue " Type: [
Floodplain Deposition/Scour:

Bank Erosion: Jifple /@ /44{ %Ws-( e LY N'@H fan jL ‘
Upstream/Downstream Changes: /7)Yt e A0wn by oo e L Qe cess
y 7

Ly l/l /i U ,f_lr__,M.I'I.A

Addltlonal CommentslNotes —_

X
_—_— e e e

je——— - ————

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



/
steD: >/ C DATE: < Cofz

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: /{//&( P /) 9 Date: /Z 52/4 IX_

sitelD: £ L {” J Flow: CFS
/

Staff: / h/ ,//M 'F 1) Estimated/Measured/Gage

Previous Conditions: Weather: ﬂﬂ%

Reason For Visit: ,/V /{)7/{ W /%S“_S’(/J" S ete 2K

@] e
Photograghs: Camera: |
Photo # Description File Name: |

77,

7
" 7% 10,5

Longitudinal Profile Notes:
General: _/pp/ jﬂp& Lew Llor, jo bloekageo, |

"Sedimentation: (Location, Severity): 1140  suiiane et (ot wéinl Ldliva wt Ml ks aeodnd

[[Scour: (Location, Severity): e WW

Structural Assessment:

General Condition: /z//4e// Digts Jreserd”

|Movement of Rock/Stone Apparent: /}/ﬁ a_ﬂ/]MMJ{/
Blockages Present: Ny " Type:
Floodplain Deposition/Scour: /s s rire le (4 ﬂmM [a/l//d ulide
Bank Erosion: gt 4ppatH g
[[Upstream/Downstream Changes: D[ﬂgl Il ﬁ bl Qua {ﬁr/ st h e ed A THA

Addltlonal Comments/Notes’ '

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



SITE |n:5 % ~_S DATE:

i

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: )// 40 &' ce b Date: /Z/76/09-
J
Site ID: §[//§ Flow: CFS

Staff: Ly/ MAL I7D Estimated/Measured/Gage
Previous Conditions: Weather: s/ v /&/ A
d

Reason For Visit: M M&Z{é{ A‘g S?Z_A_/) ;/PLMC(L

Photograghs: Camera: =
Photo # Description File Name:
| =% ifi. 5

H 28 L5

e e o2 L S oS o ey e

Longitudinal Profile Notes:
General: //uzq Oz 2 2, goe o ST e e
7,

(AL
| 2L c2e oy Sheear.  nelrh

[[Sedimentation: (Location, Severity): /4, ‘ 4 £ |
I_Pool 7 |

[Scour: (Location, Severity): (it z7/41 6 A
77

[[Movement of Rock/Stone Apparent:

(Blockages Present: s Type: it [Hoo rivo [/ ¢

[[Floodplain Deposition/Scour:

[Bank Erosion: 4t «~ppér* |
[Upstream/Downstream Changes: U 4//Jirtrt I

Aditionalhrhehté/thes: ‘

R D e

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




DATE:

SITEID: S/

Woodrow Wilson Bridge - Post Construction Monitoring
Visual Assessment Form

Stream Mitigation Project: 5/ 40 [/\(g/(_, Date: /2/Zzg6~
Site ID: {L (’/ : Flow: Cl/=S '

Staff: /V b / /// ,4/' j7/—> Estimated/Measured/Gage

Previous Conditions: Weather: j/wwwa o d Y0 s

Reason For Visit: Myt /j’j i

||Photograghs: Camera: ||
[ Photo # | Description File Name: |

,7757?@ S ULl

Longitudinal Profile Notes:
General: _j D/l (irtam  wir mer| Naee 4 clea

Colles 4ot ast - hm(/’[;ﬂg Liptgr oo [4/1,7//\/ e bs

LMot g4 Llow /)(r'h"n.g 1o . 1l gla} towandd i ’”/j/d/

|
¢

Sedimentation: (Location, Severity): ﬂ/M ﬂ_)gﬁ L gaaA” |

|
[[Scour: (Location, Severity): /WM WU/M I

Sructural Assessment:
General Condition: ln\‘g 3{)(\& , me Ll &k /jmoz{ d{pﬂy "

[Movement of Rock/Stone Apparent: /e [t,/ﬂW ITQLLMT/U/ Wadn & P
[Blockages Present: /|y Type: ’
[[Floodplain Deposition/Scour: et ) jarini’

[Bank Erosion yu9 sy 7 ||
[Upstream/Dowhstream Changes: fygsrs 7 kie Juce birt Zumins D3 rvbff amd U5 |

R

Adltlonalhfs/thesﬁ o

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



APPENDIX F- Macroinvertebrate and Habitat Assessment Field
Sheets



Benthic Spring Sampling Data Sheet

ors Segment oo aar
st [T ININ [T 1] 1] [ZI0[018] roveweas: _HO
BASIN I:D PG? Sample Labe! Verified By: dj ) 2nd Reviewer:
Year Month Day
DATE el o BT S
TIME [ A Y iy Project: W \[\j Q
Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) WATER QUALITY
|\o sterm) | |’ |5]0] Left Bank Right Bank PARAMETERS
_ _ Width (50m max) PSS \ Temperature ©
Bank Erosion Adjacent Land Cover LN N [ TH] e[
LeBank  Right Bank [Vegetation Type (see back) @ FBEN L& ,,Ll ; - | DO (mg/L)
Extent Buffer Breaks (Y/N) N , N mﬁ ° @7
Severtity Buffer Break Types (M=minor; S=severe) pH
1=min Storm Drain ° m
2=mod Z JZr Tile Drain Cond (ms/cm
3=severe Impervious Drainage °
Bank Stability A Gully Turbidity (NTU)
emp logger? y/n N Orchard : ° El
Serial # Crop IMeter Calibrations by:
Pasture ] Sampleability
Benthic Habitat Sampled |New Construction : z Benthos
(Square feet; Total = 20 square feat)  IDirt Road ] Habitat Assessment
Riffle A Jeravel Road 1] iWater Quality
ootwad/Waody Debris —— JRaw Sewage | Road Culvert
Leaf Pack T [Railroad # %_ ﬁ Culvert in Segment? (y/n)
Macrophytes —— JCHANNELIZATION | ' _|Sampleable? (y/n)
Undercut Banks ——— JEvidence of Channel Straightening or Dredging (Y/N) gl Length of Culvert (m)
Other TYPE EXTENT (m) Width of Culvert (m)
(Specify) Left Bank Battom Right Bank
Concrete
Stream Width (m) Gabion No. Instream Woady Debris Elq
= .
om —1—]| [Rip-rap 715 RhIsl =75 No. of Dewatered ]
75 m T ‘ IEarthen Berm 0ady Debris [ ql
LANDUSE (Y/N) Drege Spoil off Channel No. of Instream Rootwads >-)
Old Field N JPipe cuivert No. of Dewatered Rootwads  |(J |
Deciduous Forest ) [HABITAT ASSESSMENT PHOTODOCUMENTATION
Coniferous Forest Instream Habitat (0-20) A Picture Number
etland Epifaunal Substrate (0-20) lp Subject
Surface Mine Velocity/Depth Diversity (0-20) ]
Landfil Pool/Glide/Eddy Quality (0-20) Picture Number [_| ||
Residential % Extent (0-20) /] Subject
Commercial/industrial Riffle/Run Quality (0-20) N
Cropland N | Extent (0-20) _ ~ |Picture Number [ ||
Pasture N |Embeddedness (%) - Subject
Orchard/Vineyard/Nursery ﬂ Shading (%)
Golf Course (N _|Trash Rating Picture Number I:I:D
_ Subject
Site Acces Route
Sampling Consd ( num. Anodes)
[Comments




Benthic Sprmg Sampling Data Sheet
Watersnied Code Segment vee Year
site [ [N ©|a| 1 [ 11 [2ToJo]8] ReviewedBy: _ %
BASIN i : B_S iewer:
I:Y!;l ot ey Sample Label Verified By: 2nd Reviewer

DATE m-l m m Crew: ﬁ’T H g
TIME THACEAT ) Project: k)d(zk) @

Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) WATER QUALITY
o Site (m) I:I:I:I:l Left Bank Right Bank PARAMETERS
_ Width (50m max) 50| Zla Temperature ©
Bank Erosion Adjacent Land Cover B Py 5] e
LeftBenk  Right Bank [Vegetation Type (see back) [ NIGT | NI Aeql | |PO (mgiL)
Extent [ [ [_lBuffer Breaks (Y/N) AN . “
Severtity Buffer Break Types (M=minor, S=severe) pH
1=min Storm Drain \ n [[T5] « [AIS]
2=mod E—E Tile Drain Cond (ms/cm
3=severe Impervious Drainage d
Bank Stability L 1«1 |euly Turbidity (NTU)
emp logger? y/n ‘n )| |orchard | -
. JSerial # . Crop || Meter Calibrations by:
Pasture Sampleability
Benthic Habitat Sampled |New Construction [ Benthos
(Square fest; Tolal = 20 squsre fest) _Dirt Road H Habitat Assessment
Riffle \ [X |Gravel Road ] Water Quality
aotwad/Woody Debris JRaw Sewage ad Culvert
Leaf Pack G [ Railroad ! | ﬁCuIvert in Segment? (y/n)
Macrophytes CHANNELIZATION ' Sampleable? (y/n)
Undercut Banks —~ |Evidence of Channel Straightening or Dredging (Y/N) I:l Length of Culvert (m)
Other TYPE EXTENT (m) Width of Culvert (m)
(Specify) Left Bank Bottom Right Bank
Concrete ]
Stream Width (m) Gabion No. instream Woody Debris E@
om 1 [Rip-rap 7| < ik No. of Dewatered
75 m " |Earthen Berm ' oody Debris 2,
LANDUSE (Y’ N) Drege Spoil off Channel No. of Instream Rootwads
Old Field k| [Pipe Culvert No. of Dewatered Rootwads [
Deciduous Forest /JHABITAT ASSESSME MENT PHOTODOCUMENTATION
Coniferous Forest Instream Habitat (0-20) ‘A Picture Number
etland I\ |Epifaunal Substrate (0-20) 7 Subject
Surface Mine m Velocity/Depth Diversity (0-20) ‘g
Juandfi [N |PooliGiide/Eddy Quality (0-20) O Picture Number [ | | |
Residential N Extent (0-20) (D Subject
ommercial/lndustrial \l Riffie/Run Quality (0-20) \ (0
Cropland Extent (0-20) 1S Picture Number [ _| | |
Pasture N JEmbeddedness (%) AS] Subject '
Orchard/Vineyard/Nursery m Shading (%) V g
Golf Course I\ | Trash Rating % Picture Number D:I:l
_ Subject
Site Acces Route
Sampling Consd ( num. Anodes)

IComments




Benthic Spring Sampling Data Sheet

Segment T ear

I—l—I—‘5-| I__L'a_l M Reviewed By: Mﬂu

Sample Label Verified By: 2nd Reviewer:

Year | Month

paTE  [D[%] [2 - w  MRIWE—
TIME ED:D(Mlmary) PrOJect M

Distance from Nearest Road RIPARIAN VEGETATION (facing upst ) ATER QUALITY
Josteem | T1IQIOI § . . tenedw ﬁf':i _PARAMETERS

nk.
3 IR Terhperatire ©
Bank Erosion IR f\ [ 1o
LeftBank  Right Bank i i % D@ (mg/Ls)

Extent i ] ol

Severtity es (M=mi pH :
1=min ﬁ !3 ) I | |

=mod [O] " Cond (ms/cm)
3=severe ) F 'y [

Bank Stability S Turbidity (NTU

emp logger?y/n  ~—
Serial # ——"

vIv abn W

EEEEEPZEEER;EE:

Benthic Habitat Sampled |New Constiugtion', [_|Benthos /1
(Square fest; Total = 20 square feat) Dirt Road AN \ \ a‘ itat AS§ ssmen[
Riffle 1\ Grav I%‘ ad \'\Q . \‘3 :l;W ter Ql.fgl p
ootwad/Woody Debris Raw Sewage ! Road Cul ,-. I ]
Railroad \ Cul ert,m eg‘ ent?i(yln)
CHANNELIZATIO ; bl '?(y/ )
Evidence of nel Straightening or glng?\Y/N) E‘g gt ’ofC lvert (m)
TENT (m x | -§ ‘x‘) % j idith/ of C )fert(‘m
Left Bank 2 Right Bank{i "i %
\ i \ ‘% A ‘\1
\ N \ ' ‘ ‘\A‘INo. Instream Woody Debris @E
\ \ \\ \ \ \\ No. of Dewatered
\ \ \ \ | Woody Debris ﬁ |
LANDUSE (YlN) \ \ \ X\ \) No. of Instream Rootwads 6 b
0ld Field \ \ \ 1\ No. of Dewatered Rootwads ) | !
Deciduous Forest HABITAT ASSESSMENT PHOTODOCUMENTATION
Coniferous Forest Instream Habitat (0-20) /N ’ :‘ber / /
stland _|Epifaunal Substrate (0-20) ] |7~ / }
Surface Mine | i [Velocity/Depth Diversity (0-20) / l ! !
Landfill || |Pool/Glide/Eddy Quality (0-20) Alo] P| tu e Num e;‘l IR
Residential [ 1] Extent (0-20) Hlg ] /
Commercial/industrial | i JRiffle/Run Quality (0-20) ] K, \ ; {
Cropland H Extent (0-20) 7 Pictur Numb\ 4RI/
Pasture | { |Embeddedness (%) 4 ( [ i \ '
Orchard/Vineyard/Nursery | | |Shading (%) 2~ |L| E_I ;
Golf Course -I- Trash Rating 51A umbdr| | ;

Site Acces Route

Sampling Consd ( num. Anodes)

Comments




Benthic Spring Sampling Data Sheet
—Eened R oo v

s [UMALC R [T [Z00eT8]  Revewssy: KL

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

oate [ BT o dc an
TIME I:I:I:I:l(wmary) Project: ‘J}N“&

I‘Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) WATER QUALITY
osie(m) | |\ [T LeR Bank Right Bank \AMETERS
_ Iwidth (50m max) é’fﬁﬁ’efaﬁg©\~>
Bank Erosion Adjacent Land Cover I:I:l ° I:J,/’
LeftBank  Right Bank JVegetation Type (see back) | [ | | |pO )
Extent [ |O| [ __|D]Buffer Breaks (Y/N) ° |:|
Severtity Buffer Break Types (M=minor; S=severe) pH

1=min Storm Drain [ ] | | |.
2=mod Tile Drain

3=severe Impervious Drainage
H?ank Stability [ Gully Turbidity (NTU)
emp logger? y/n Orchard I:I% > l:l
Serial # Crop |Meter Catibrations by:
Pasture Sampleabili

Benthic Habitat Sampled [New Construction
(Square feet; Total = 20 square fest) Dirt Road

ab
Benthos
Habitat ssment
iy

HEEEEEREEE

Riffie ) |O]Gravel Road Water Quali
ootwad/Waody Debris Raw Sewage Road Culvert
Leaf Pack Railroad —]Culvigjgﬁ ment? (y/n)
Macrophytes CHANNELIZATION pleable? (y/n)
Undercut Banks Evidence of Channel Straightening or Dredging (Y/N) I:l Length of Culvert (m)
Other TYPE EXTENT (m) idth of Culvert (m)
(Specify) Left Bank Battom Right Bank '
Concrete \:z
Stream Width (m) Gabion - ' No. Instream Woody Pebris | | Z
om \ Rip-rap {T of Dez»/
75m ] Earthen Berm oody Débris_ | 1O
LANDUSE (Y/N) Drege Spoil off Channel No. of Instream Rootwads O
Old Field Pipe Culvert No. of Dewatered Rootwads 9
Deciduous Forest | [HABITAT ASSESSMENT PHOTODOCUMENTATION
Coniferous Forest | Jinstream Habitat (0-20) e, Picture Number
etland | __|Epifaunal Substrate (0-20) 'l ,Q Subject
Surface Mine || Velocity/Depth Diversity (0-20) I {
Landfill | |PooliGiide/Eddy Quaiity (0-20) 13 Picture Number[_ | | |
Residential ] Extent (0-20) 1 Subject
Commercial/industrial Riffle/Run Quality (0-20) | (
Cropland Extent (0-20) HE  |Picture Number [ ] [ ]
Pasture Embeddedness (%) | {3 Subject
Orchard/Vineyard/Nursery Shading (%) 5]
Golf Course Trash Rating M Picture Number Dj:l
i Subject

Site Acces Route

Sampling Consd ( num. Anodes)

IComments




Benthic Spring Samplmg Data Sheet

o Watershed Code Sagment Tvpe Vear

SITE LT 1T 1T 1IN WL 51 L&IQ_I [2]o]o0]8] ) Reviewed By:

BASIN I:I___l Sample Label Verified By: 2nd Reviewer:
Year Month

ate  [01€] (@11 iEr  oe MR
TME [ | [ [ Jwiey Project: (U3

Pasture

Distance from Nearest Road RIPARIAN VEGETATION (facing upstream)
Iwo Site (m) -mm  _Left Bank Right Bank
Width (50m max) ‘\\
Bank Erosion K
LeftBank  RighlBak A\ |
Extent [Buffer Breaks ) |}
Severtity Buffer Break TypeJ
1=min
=mod EB g :
3=severe k|
Bank Stability Y
LI'emp logger? y/n | 1]
iSeriaI # - I Ji-
j

Benthic Habitat Sampled INew Constrigtion ] Benthp
(Square fest; Total = 20 square feet) | Dirt Road J|Habjtat As essment
Riffle 2 1) ]Gravel Road ] B [ lwsiter Q
cotwad/Woody Debris Raw Sewage oat Culvert
Leaf Pack JRailroad Culvert in’ Seg nt? (y/n)
Macrophytes CHANNELIZATION |Sampjeable? (y/n)
Undercut Banks Evidence of Channel Straightening or Dredging (Y/N) m Len h ulvert{m)
Other TYPE EXTENT (m) Culve (m)
(Specify) Left Bank Bottom Right Bank
Concrete /
Stream Width (m) Gabion INo. Instream Woody ebris E@ |
Om ﬂ 3 ! \ Rip-rap No. of Dewatered
75 m ] M 1 Earthen Berm Woody Debris ) L{
LANDUSE (Y/N) | [prege Spoil off Channel No. of instream Rootwads o2

Old Field T Pipe Cuivert No. of Dewatered Rootwads || &
Deciduous Forest HABITAT ASSESSMENT PHO o CUMENTATION
Coniferous Forest Instream Habitat (0-20) A Picture u

etland Epifaunal Substrate (0-20) | lw Subje P
Surface Mine Velocity/Depth Diversity (0-20) / 1{n /
Landfill Pool/Glide/Eddy Quality (0-20) 6 ,s‘? Pictu
Residential Extent (0-20) -—— |Subjet
Commercial/industrial Riffle/Run Quality (0-20) ! [g_
Cropland Extent (0-20) Plctur ber ﬂ-'l
Pasture Embeddedness (%) LS Subj /t /
Orchard/Vineyard/Nursery Shading (%) 11D
Golf Course Trash Rating n | Picture Num Eil

_ ' Subject
Site Acces Route
Sampling Consd ( num. Anodes)
Comments
I




Benthic Sprmg Sampling Data Sheet

aters fode Sogment vear
sime  [AlNTATd [N[W[J] [rdg [2ToJ0]8] Reviewed By: <<
BASIN [ [ | Sample Label Verified By: 2nd Reviewer:

Yeer Month Day

DATE [o]3] [N B crew: Y\ [\ Ca_
TIME ERNENT Project: i )U._) Sg

Distance from Nearest Road RIPARIAN VEGETATION (facing upstream) WATER QUALITY
Ivo Site (m) DID Left Bank Right Bank PARAMETERS
_ _ Width (50m max) , Temperature ©
Bank Erosion Adjacent Land Cover ' | °
LeftBank  Right Bank JVegetation Typh (see back) |1 DO (mg/L)
Extent | | ;I O |Buffer Breaks (Y(N) L~ ®
Severtity Buffer Break Types (M=minor; S=severe) pH
1=min Storm Drain : | | | ° | | |
2=mod  [{] Tile Drain H Cond (ms/cm
3=severe ~ limpervious Drainage l | ° I:tl:l
Bank Stability [ lGtu B Turbidity (NTU)
emp logger? y/n Orchard ___ Dﬁ:l ° El
Serial # Crop ] : [Meter Calibrations by:
Pasture Sampleability
Benthic Habitat Sampled [New Constyliction : D | |Benthos
(Square fest; Total = 20 square fest) Dirt Road
Riffle \ L{ Gravel Road : ] j
aotwad/Woody Debris “JRaw S¢wage || || [Road
Leaf Pack | JRailroad
Macrophytes " JCHANNELIZATION |__|Saryiplaable? (y/n)
Undercut Banks Evidence of Channel Straightening or Dredgi IN) I:l Culvert (m)
Other TYPE EXTENT (m) H ulvert (m)
(Specify) Left Bank Bottom Right Bank
Concrete ™ 5
Stream Width (m) Gabion P e No. instream Woody Debris EE
om = Rip-rap S IC:J of Dewstered
75m ] Earthen Berm i i oody Debris
LANDUSE (Y/N) Drege Spoil off Channel No. of Instream Rootwads
Old Field /|Pipe Culvert No. of Dewatered Rootwads
Deciduqus Forest V [HABITAT ASSESSMENT PHOTODOCUMENTATION
Coniferous, Forest Instream Habitat (0-20) e Picture Number
etiand Epifaunal Substrate (0-20) 2 Subject
Surface Mine Velocity/Depth Diversity (0-20) \
Landfill Pool/Glide/Eddy Quality (0-20) (, Picture Number\E;é
Residential Extent (0-20) { Subject
Commercial/Indugtri Riffle/Run Quality (0-20) \ 177
Cropland Extent (0-20) ] Picture Number
Pasture Embeddedness (%) V1O Subject . -
Orchard/Vinefard/Nursery Shading (%) Q
Golf Course Trash Rating o] Picture Number [ | | |
Subject
Site Acces Route
Sampling Consd ( num. Anodes)
Comments




Benthic Spring Sampling Data Sheet

T

Segment e

W

|
SITE INCWi IQ “g | | 2 I 0| 0 I 8 | Reviewed By: I
BASIN [ [ | Sample Label Verified By: 2nd Reviewer:
Year Month Day ) ﬂ_}
DATE |((§£|3 | | Ol Qf I I_lbl Crew: Mﬂ‘ W
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Benthic Spring Sampling Data Sheet
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APPENDIX G- Benthic Macroinvertebrate Monitoring Metrics



Macroinvertebrate Water Quality Monitoring Benthic Metrics

Coastal Plain

Site ID  |Nw-1RG |Collection Datq 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




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
Ephemeropterz 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 ch, cn 1
Diptera Chironomidae CRICOTOPUS Shreddel 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

Coastal Plain

Category Very Poor




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 n 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 211 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 GROUF 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

Coastal Plain

IBI Category Very Poor




Macroinvertebrate Water Quality Monitoring Benthic Metrics

Coastal Plain

Site IDNw-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




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/ORTHOCLADIUS Shredder 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

Coastal Plain

Category Poor




Macroinvertebrate Water Quality Monitoring Benthic Metrics

Coastal Plain

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




Macroinvertebrate Water Quality Monitoring Benthic Metrics

Coastal Plain

IBI Category Very Poor

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




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

Coastal Plain

IBI Category Very Poor




Macroinvertebrate Water Quality Monitoring Benthic Metrics

Site ID [sc-4

[Collection Date |

4/15/2008]

[Collectors [MRS/LCJ

Order

Trichoptera
Diptera
Diptera
Diptera
Diptera
Diptera

Coastal Plain

Family

Hydroptilidae
Chironomidae
Chironomidae
Chironomidae
Chironomidae
Chironomidae

Final ID FFG
OLIGOCHAETA Collector
HYDROPTILA  Scraper
CHIRONOMIDAE
POLYPEDILUM Shredder
TANYTARSUS Filterer
CRICOTOPUS Shredder
ORTHOCLADIUS Collector

Metrics Calcutations
Total number of taxa
Number of EPT taxa
Number of Ephemeroptera
Percent Intolerant to Urban
Percent Ephemeroptera
Number of scraper taxa

Percent climbers

Tol. Value Habit  Quantity

10 bu
6 cn
6.6
6.3 cb, cn
4.9 cb, cn
9.6 cn, bu
9.2 sp, bu
IBI Score
6 1
1 1
0.00 1
0.00 1
0.00 1
1 3
4.08 3
IBI Total 1.57

IBI Category Very Poor
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Total
Individuals
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APPENDIX H- Temperature Data
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APPENDI X I- Ichthyoplankton Site Location Maps
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