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Historical Landscape

Doe Run, located in Chester County, has a rich historical context that dates all the way back to
the 1700s. During the time of the Pilgrim habitation in this area, Doe Run settlements were
struggling to keep up with Great Britain’s patents for woven wire cloth, which was used to make
flour and meal. John Milne created the sifting reel to improve the production of flour. This sifting
reel became the commercial milling machine we know of today. Since there was a concentration
of Pilgrims in southeastern Pennsylvania, many mills and mill dams were constructed (Historic
Operation of Water Powered Mills in the State of Pennsylvania). Mill dams create a pond in a
stream/river by slowing down the flow of water and allowing the water to pool up, creating a
pressure head and storing energy. The water that spills over the dam is used to turn the
wheel(s) of the mill to produce energy and create flour. Many historical mill dams in
southeastern Pennsylvania exist from this era, and one such Dam is still standing in the middle
of the Doe Run watershed, but is located on an inholding within the Runnymede Property.

Starting in 1946, the famous King Ranch from Texas moved up to the Chester County area to
find more suitable farming land (Conserving the King Ranch, 2015). With the new green
pastures between Coatesville and Unionville, King ranch bought up the Buck and Doe run
watershed compiling 5,367 acres in total (Conserving the King Ranch 2015). The King Ranch
property was bought by various people. The owner of Runnymede purchased 1,856 acres of
King Ranch that now encompasses a large part of the Doe Run watershed. Runnymede
Sanctuary is a 1,865 acre property in Chester County with a mission that “is for this generation,
and beyond, to enjoy the ongoing activities and traditions of the area and respect, appreciate
and enjoy the simplicity and beauty of nature”. A significant portion of the Doe Run watershed
falls within the Runnymede Sanctuary, and the sanctuary is very interested in having an
assessment of Doe Run to further protect and enhance the stream ecosystem, to better share
these resources with the community.

The Watershed

Doe Run is a tributary to Buck Run, located in Chester County. This stream is a headwater to
the West Branch of the Brandywine Creek. The Brandywine Creek is a tributary to the
Christiana River. The Christiana River flows into the Brandywine River. The Doe Run watershed
is of special interest because there is anecdotal evidence of native brook trout and naturalized
brown trout residing in the watershed. Doe Run is not currently listed on the PA Fish and Boat
trout streams as a high quality coldwater fishery (HQCWF) or an exceptional value (EV) stream.
To our knowledge, no formal fish assemblage assessments have been conducted on any of the
tributaries to Doe Run that reside on the sanctuary. Limited macroinvertebrate sampling and
physicochemical assessments of the Doe Run watershed have been conducted by Stroud
Water Research center in past years. Making sure this stream network is healthy will continue to
improve the rest of the watersheds downstream.

Doe Run, and especially its tributaries, are headwater streams. Headwater streams are the
beginning of watersheds and therefore lay the groundwork for how the rest of the downstream
ecosystem function. The river continuum concept states that water, nutrients and biota
constantly move downstream which helps to maintain the health of the watershed (River
Continuum Concept). Keeping headwaters healthy will benefit the organic matter processing,



nutrient cycling, and will ultimately contribute to the whole health of the river network (Clarke et
al. 2008).

The historical and ongoing presence of agriculture in the Doe Run watershed presents a
potential disruption to these natural ecological processes. Stream morphology, nutrient
availability, biota diversity and much more can become negatively affected by the access cattle
have to water resources. Their manure can affect the stream’s physiochemistry and their
excessive grazing can cause erosion (O’Callaghan et al. 2019). While cattle have largely been
removed since the King Ranch ownership from the Doe Run watershed, some of that historical
impact continues, with very narrow or non-existent riparian buffers existing on some of the
tributaries to Doe Run. Riparian buffers play a key role in nutrient and sediment filtration and
helping to mediate maximum summer stream temperatures in coldwater habitat. These are
some of the key factors in providing habitat for native brook trout (Salvelinus fontinalis).

Fish passage is another important ecological factor for the habitation, reproduction, and
sustainability of brook trout populations. Many aquatic organisms rely on the connections of
waterways to survive. Brook trout use the connected waterways to escape from warmer
summer water temperatures, forage, and to find more suitable areas to reproduce. With the
increase of residential development, numerous culverts have been built for roads to cross over
Doe Run and its tributaries (Nilsson et al. 2005). These culverts can act as fish passage barriers
and create habitat fragmentation if aquatic connectivity is not considered during installation.

And until recently, road culverts were not known to pose potential risks to aquatic connectivity.
For these reasons, culverts pose potential threats to brook trout (and other aquatic organism)
movement, threatening long-term survival (What is Fish Passage).

Methods

The Grant Lab, with the help of the Runnymede Sanctuary directors, identified 13 potential fish
passage barriers on Doe Run Watershed on the Sanctuary. Stream crossing surveys were
conducted on the Runnymede Sanctuary according to the North Atlantic Aquatic Connectivity
Collaborative’ s (NAACC) Aquatic Connectivity Stream Crossing Surveys. All the surveys were
conducted by level 1 certified surveyor (C. Grant). This comprehensive survey will be used to
assess whether the stream crossing poses a threat to fish and other aquatic organism passage.
At each location, a survey sheet was completed to assess the quality of the stream crossing and
fish passage (Appendix A). Once the survey sheets were completed they were then entered into
the NAACC national database for a long-term public record and are available for use in any
future restoration efforts.
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Figure 1. Map of Runnymede Sanctuary and the Doe Run watershed. Legend describes the
culverts on the property as well as the historical mill dam, Runnymede property line and the Doe
Run stream network (in blue).

Once NAACC surveys were completed, five stream crossings that pose the biggest threat to fish
passage were selected for additional follow up assessment work. At each of the selected sites,
a detailed stream assessment at 100m reaches upstream and downstream of the culvert was
conducted. In order to test the physical organismal movement, we conducted macroinvertebrate
surveys at 9 sites (had proposed to do 6). Benthic macroinvertebrates live in and on the
substrate in the streams (Hauer and Resh 2017). Macroinvertebrates play a critical part in
maintaining the health of stream ecosystems and the transfer of organic materials through
stream food webs (Hauer and Resh 2017). Since these organisms are sensitive to pollution in
streams, they are good indicators of stream health. The more diversity of macroinvertebrates in
an ecosystem the healthier the stream is. Macroinvertebrates were sampled at each site by
using a D-frame kick net and kicking for 5 minutes upstream of the kick net (Rapid
Bioassessment Protocols For Use in Wadable Streams and Rivers, 1999). Each stream
crossing was sampled upstream and downstream during the summer of 2020 and winter of
2021. Seasonally collected macroinvertebrate samples at a given location (e.g. upstream
culvert #5) were composited for all later biodiversity measures. After kicking was finished all of
the macroinvertebrates were removed from the net and were stored in 70% ethanol.



Macroinvertebrates were later identified in the lab to the order level with a Leico 3x dissecting
microscope and using the Stroud Water macroinvertebrate key for identification.

At each site physiochemical water measurements were taken using an Oakton PCR Testr probe
and a HANNA HI 9813-6 DO probe, which was calibrated weekly to ensure accurate results.
The parameters being sampled were temperature (°C), pH, dissolved oxygen (mg/L),
conductivity (uS/cm), and total dissolved solids (ppm). The water quality parameters were
sampled upstream of any recent disturbance following the US Geological Survey’s National
Field Manual for the Collection of Water-Quality Data (National Field Manual for the Collection
of Water-Quality Data).

Fish assemblages were determined through single-pass unblocked electro-fishing with a Smith
and Root LR 24 backpack electrofisher using pulsed direct currents ranging from 200-600 volts,
depending on stream conductivity. Both above and below the culverts were sampled to compare
fish abundance. All captured fish were held in five-gallon buckets until completion of the pass,
where they were identified to species level, and released to the stream unharmed. Additionally,
we measured the total length (nearest mm) of any trout captured.

Data Analysis

Summer and winter sets of macroinvertebrates were combined to analyze. After all of the
macroinvertebrates were identified, % EPT abundance, Taxa Richness and Shannon’s Diversity
index for each reach were calculated to assess community composition and stream health.
Health of the stream can be quantified by counting how many different bugs were collected
(Taxa Richness), the percentage of bugs that are sensitive to pollution (% EPT abundance), and
the overall diversity at a single site (Shannon’s Diversity/Species Evenness) (Hughes 1978). %
EPT abundance tells us if an ecosystem is healthy enough to support the most pollution
sensitive macroinvertebrates, Ephemeroptera, Plecoptera, and Trichoptera. Net difference
calculations were also used to compare diversity differences between sampling sites.

Each culvert was given a score using the NAACC protocol (Aquatic Connectivity-Non Tidal,
2018). The score was based on 13 variables. Each variable was given a certain weight. Once
the weights were calculated they were all added together to give a score from 0 (no passability)
to 1 (complete passability). The variables that held the most weight are outlet drop and physical
barriers. If the outlet drop score is lower than the weighted assessment score then the lower
score is given as the final passability score. Once the numerical score is assigned there is also
a descriptor based on the numeric score. A score of 1 is “no barrier”, 0.8-0.99 is “insignificant
barrier”, 0.6-0.79 is “minor barrier”, 0.4-0.59 is “moderate barrier”, 0.2-0.39 is “significant
barrier”, and 0-0.19 is a “server barrier” (Aquatic Connectivity-Non Tidal, 2018).

The net difference for Shannon's Diversity Index (SDI) is calculated by taking the upstream SDI
and subtracting the downstream SDI. Once the net SDI is calculated, we ran correlations
between net biodiversity measures and culvert scores. This will show if poor culverts scores and
low net SDI are correlated. The net difference is another indicator of fish passage. If the net
difference is positive then there is more diversity upstream, if it is negative then there is more
diversity downstream, and if the number is zero then the diversity is the same.



Results

Upon preliminary site visits to Doe Run, a young dead
brook trout (Fig 2) was found in the UNT (unnamed
tributary) of Doe Run just upstream of culvert 5 (Fig. 1).
This was an exciting find since brook trout were not yet
documented in this watershed. The same UNT to Doe
Run was also found to contain several of the lowest
scoring culverts in the Doe Run watershed. The NAACC
data and the discovery of the dead young brook trout
lead us to focus on this sub-watershed of Doe Run for the
majority of detailed macroinvertebrate and fish
assemblage work (Fig 3).

Figure 2. Dead young Brook Trout found at the
UNT of Doe Run upstream of culvert 5.

Figure 3. A map depicting the
unnamed tributary (UNT) to Doe Run
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Culvert Scores

NAACC culvert scores varied from 0.62-1 (Table 1). There were no severe, significant, or
moderate fish passage barriers, on the Runnymede property. Out of the 13 culverts assessed,
numbers 6, 1, 5, 4, 8 received the lowest scores. We originally proposed to only assess the
worst three culverts for fish passage, however, we felt it would be more thorough to assess all
five culverts because of their low NAACC culvert score relative to the other scores on the
Runnymede property. Furthermore, 4 of those 5 culverts were located in the sub-basin where
the dead brook trout was found (Fig 3).

Fish Assemblages

Our fish assessment found both brook trout and brown trout (Salmo trutta) inhabited the Doe
Run watershed. Overall, 15 fish species were found across all five assessed sites. A total of 10
brown trout and 14 brook trout (Salvelinus fontinalis) were collected. Another interesting finding
was the capture of an American Eel (Anguilla rostrata), at the highest sampled point in the
watershed, at culvert number 1 (Fig.7).

Within the UNT to Doe Run, more brook trout (Fig. 4) were encountered further upstream from
the confluence with Doe Run, while more brown trout were observed downstream near the
mouth (Fig 5). Grouping both species together, trout populations increased as distance
upstream from the confluence Doe Run increased (Fig 8). While trout populations increased
with distance upstream from the confluence, overall fish diversity decreased.

Culverts scoring under 0.6 means that it is a moderate, significant or severe barrier that is
damaging the stream ecosystem. While most of our culvert scores were above 0.6, we still
observed a positive correlation (r=0.93, p=0.072) between the net difference fish diversity and
the culvert score within the UNT to Doe Run (Fig.9).

Figure 4. Image of a 180 mm Brook Trout found downstream of culvert 5 during electrofishing.
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Figure 6. Image of three young trout found below culvert 5 during electrofishing. Two brook
trout (70 mm and 70.5 mm) and one brown trout (70.5 mm).
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Figure 7. Image of an American Eel collected above culvert 1 during electrofishing.

100%
90%
80%
70%
60%
50%
40%

30%

Percentage of total specific coldwater fish

20%

10%

0 106 974 1102 1144 1686 1790
Distance from Doe Run (meters)
M Brown Trout (Salmo trutta) H Brook Trout (Salvelinus fontinalis) M Freshwater Sculpin (Cottus)

0%

Figure 8. This graph shows the percentage of brook trout, brown trout, and freshwater sculpin
spp. caught on the UNT to Doe Run at upstream distances from the Doe Run confluence. Each
distance on the x-axis represents the culvert sample sites on the tributary (0 meters from Doe
Run is culvert 8 and 1790 meters from Doe Run is culvert 4). At distance 1144 meters from Doe
Run (culvert 5) we see the greatest amount of brook trout. No fish were captured at the
headwaters of the UNT (1686, 1790).
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Figure 9. This graph shows the culvert scores for culverts 4, 5, 6, and 8, plotted against Net
Shannon’s Diversity difference for fish captured at sites on the UNT. Site sampling at culvert 1
was removed since no score can be calculated for fjords.

Macroinvertebrates

Across all sites, the macroinvertebrates totaled 675 individuals, with 14 order levels. Caddisfly
(Trichoptera) was the most captured taxa. Overall, we saw a slight increase in
macroinvertebrate diversity below the culverts sampled. In addition to sampling upstream and
downstream of three select culverts, we also collected macroinvertebrates at sites at a distance
above and below the historical mill dam on the main branch of Doe Run but on Runnymede
Sanctuary property. These extra sites gave us information on the health of the watershed as a
whole. The main branch sampling point above the Mill Dam on Doe Run supported all three of
the sensitive macroinvertebrate families (Ephemeroptera, Plecoptera, and Tricoptera; Appendix
B). The farthest upstream site (headwaters of Doe Run, culvert 1) showed the most diversity
with the highest number of Shannon's diversity index and taxa evenness. Culverts 5 and 6 had
the greatest difference in macroinvertebrate data above and below them, with more
macroinvertebrate orders observed below the two structures (Fig 10). Below culvert 6 had a
higher diversity and more taxa were collected. However, more pollution sensitive
macroinvertebrates were found above culvert 5 with a higher % EPT abundance number (Fig
11).
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Figure 11. Bar graphs comparing the % EPT Abundance (C), Shannons Diveristy Index (SDI)
(B), and Taxa richness (A) for macroinvertebrates at the sampling sites above and below of
culverts 5 and 6.

Stream Physiochemistry

Overall, the stream physiochemistry was consistent and typical of the hilly piedmont
physiographic region. The temperature ranged from 16.2°C-17.9°C , pH ranged from 6.72-7.14,
TDS was between 85.3-168 ppm, Conductivity varied from 120-234 uS/cm, and DO fluctuated
between 9.5-14.5 mg/L (Table 1).

Table 1. Showing the physiochemistry, fish, and macroinvertebrate data collected at each site,
upstream and downstream of the five worst culverts.

Site Score Orientation pH Temperature °C TDS (ppm) Conductivity (ms/cm) DO (mg/L) Macro SDI %EPT Abundance

Upstream = 6.88 17.9 111 159.6 9.5
1 - Downstream 6.96 17.61 113 159 14.5 1.990* 0.706*
Upstream = 6.76 16.2 168 234 12.1 - -
4 0.78 Downstream 7.14 17.3 168 232 10.6 - -
Upstream  6.54 16.3 108 152.2 12.8 0.767 0.938
5 0.72 Downstream 6.72 16.3 107 153.2 13 0.752 0.765
Upstream = 6.53 16.78 115 161.7 12.1 0.752 0.765
6  0.62 Downstream 6.54 16.3 108 152.2 12.8 1.853 0.677
Upstream = 6.82 16.5 86.3 120 12.7 1.192139 0.246
8  0.88 Downstream 6.96 16.67 85.3 121 12.1 0.892 0.556

*Denotes that there was only one sample sites due to insufficient habitat for upstream/downstream sampling.
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Discussion

Culvert Assessments

NAACC assessments suggest culvert 5 and 6 as being the lowest scoring fish passage barriers
(Fig. 12). Culvert 5 had a score of 0.72 and culvert 6 had a score of 0.62 putting them in the
range of a minor barrier (Appendix B). These culverts are only 60 meters away from each other
which is not accounted for in the culvert scoring. Culvert 5 had moderate constriction and
physical barriers that slowed down the stream flow, hindering fish passage, especially during
low flow conditions. Culvert 6 scored poorly because it had a large amount of constriction at the
inlet, no substrate cover, shallow water depth within the culvert and a significant scour pool at
the outlet. The next worst fish passage barrier on the Runnymede Property of Doe Run is
culvert 8 (Fig. 13). Culvert 8 is a double culvert made out of concrete and had a free-fall of up to
1.18 tenths of a foot on the outlet, and very little plunge pool length. These characteristics
would make it very difficult to pass fish like brook trout. The best culverts have an open stream
bottom that is on the same level as the stream, with ample openness for all aquatic organisms
to pass, and no freefalls (a drop from the outlet to the stream) that come out of the outlet.
Culvert number 3 on Runnymede is a good example of a passable box culvert (Fig 14). It should
be noted that one low scoring culvert can significantly alter fish movement and populations in an
entire watershed.

77 J

Figure 12. Showing inlets of culverts 5 and 6. Culvert 5 (left) has major constriction at the inlet
and was mostly buried. The white circle on the left picture shows the relative area of where the
culvert is being clogged. Culvert 6 (right) has physical barriers and little to no matching
substrate covering the bottom of it.
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Figure 13. Depicts outlet of culvert 8. Freefall numbers were 1.18 and 0.66 tenths of a foot
respectively.

Figure 14. Culvert 3 is an example of a good culvert on the Runnymede Sanctuary property.
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Fish Assemblages

Both brook trout and brown trout were present in the UNT to Doe Run, suggesting the stream
habitat is a High Quality Coldwater Fishery (HQCWF). Brook trout are good indicator species
since they need cold and clean water to thrive and are sensitive to low oxygen levels, presence
of pollution, and fluctuations of pH (Brook Trout. Southeast Region of the USFWS). On the UNT
to Doe Run, the most brook trout were found in the vicinity of culverts 5 and 6. Looking at
culverts 5 and 6, there were more brook trout below the two culverts. That larger population of
brook trout may not be able to swim upstream or reproduce with the other nearby populations
since they are disconnected. The fragmented populations may also experience problems
because not enough diversity is present in the genetic pool in small and isolated populations
(Torterotot et al. 2014). Another possible way that ecosystems on UNT to Doe Run are affected
by culverts, is the lack of overall fish diversity that culverts can create when they fragment
populations (Letcher et al. 2007). No trout were found at culvert 4, which was the highest
sampled point on the UNT to Doe Run Tributary. This suggests that there are fish passage
barriers or other environmental conditions that are not allowing trout and other fish to travel and
habitat the headwaters of the UNT.

At the highest sampled point in the entire Doe Run watershed overall (culvert 1, Fig 1) two
brown trout were found, suggesting habitable water for brook trout higher up in the watershed.
The historical mill dam being preserved upstream of the UNT to Doe Run may be preventing
brook trout from reaching the upper watershed as no brook trout were found upstream of the
dam. The mill dam is located on a separate private inholding off of the Runnymede Property.

We are hopeful that the newly assessed brook trout and brown trout in the UNT to Doe Run will
allow for protection of this watershed as a HQCWF. We will be entering this data into the
PAFBC science collectors database for their review and submission. This should allow for
future protection of this watershed by the PADEP

Macroinvertebrates

Macroinvertebrate data gives us indication of the health of the ecosystem. Since most
macroinvertebrates live for 1-2 years, they reflect the recent health of a stream (Fish Passage at
Dams Strategic Anaylsis). With the data collected we can conclude the stream's condition above
and below the culverts. If the culverts are blocking biota movement or altering habitat, then we
may see a decrease in health between the separated stream sections. Below culverts 5 and 6
had the greatest taxa richness/evenness and diversity (Fig. 9). More abundant and diverse
macroinvertebrates below these culverts may mean that the culvert is having an impact on
stream habitat conditions, potentially altering macroinvertebrate biodiversity.

Habitat differences upstream vs downstream of the culverts are likely driven by the changing
flow dynamics and sediment load to the stream. Changing the flow velocities, scour, and
direction impacts the movement of bed load and erosion and depositional features of the stream
upstream and downstream of low scoring culverts. Upstream of culvert 5 had less diversity than
below culvert 6, which is likely due to the "damming effect” observed upstream of culvert 5 (Fig
12). The increase of bed sediment load and siltation in that reach will change the stream
substrate. Changing the stream characteristics will decrease habitat for the macroinvertebrate
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taxa that require rock/cobble and woody debris substrate to thrive. From our data we see that
above culvert 6, where the “damming effect” occurred, is where there was a decrease in
diversity and taxa richness. These alterations to macroinvertebrate habitat will have cascading
effects through the ecosystem's food web and will ultimately impact the fish communities.
Specifically, brook trout are seen to have increased populations where there are more
caddisflies, stoneflies, or mayflies present (Haley).

Stream Physiochemical Measures

The stream physiochemical numbers suggest that the stream is a suitable habitat for trout. Trout
need high dissolved oxygen levels to survive, which the stream provides. Both species of trout
survive best in a temperature range of 14-23°C (Hitt et al. 2017). The highest temperatures that
brook trout will withstand is 23°C, when the water becomes this warm the brook trout will move
upstream to cooler water (Meisner 1990). However, the temperature in UNT to Doe Run is
warmer in the headwaters at the time of our June sampling. While the temperature is still within
the brook trout’s temperature range the maximum stream temperatures are not usually
experienced until late August, so the temperature could approach the brook trout’s upper limit.

The higher conductivity levels are likely due to karst topography and limestone geology. The
limestone presence in the stream aids in buffering the pH of the stream against anthropogenic
changes, like acid rain and pollution (McClurg et al. 2007).These higher levels of conductivity
are helping to buffer the stream in a positive way.

Larger Riparian areas can help keep stream physiochemistry levels stable and will lower the
temperature of the stream. More trees lead to more overhead cover which keeps the streams at
lower temperatures (McClurg et al. 2007). The riparian area helps to buffer against
agrochemicals and nutrient runoff. The trees also provide more habitat for terrestrial and aquatic
insects, providing more food for the fish (Parkyn et al. 2003). The root systems of the trees will
lower the amount of erosion that occurs, which keeps the total dissolved solid (TDS) levels
down (Janisch et al. 2012).

Recommendations

The recent documentation of native brook trout populations in the Doe Run watershed is of
great importance. To protect and enhance these current brook trout populations, and improve
overall ecosystem connectivity and aquatic organism habitat, we propose several
recommendations for future restoration efforts.

1) Replace or remove Culvert #5

Culvert 5 was visually assessed to have the largest fish passage impact. It was one of
the lowest scoring culverts of all 13 since it has a blocked inlet that does not allow for
fish to pass. This culvert passability also worsened from our documented NAACC score
because of a 7-inch rain event that occurred on June 11, the week before fish sampling.
The culvert could not handle the bankful flow and caused the stream to fill in the culvert
completely, and flow around the culvert and erode an abandoned township road (Fig.
14). We recommend either reconstructing the culvert to allow for fish passage, or
completely removing the culvert (if road is no longer used for access). We recommend
that either option be done in combination with typical in-stream fish habitat work to help
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increase habitat and stabilize stream banks and stream bed. If the culvert is not
essential, it is better to be completely removed.

Figure 14. Left image shows the conditions following 7-inch rainfall event where the stream
reached a level above bank full, bypassing culvert 5 and eroding township road (left). The right
image shows culvert 5 inlet completely blocked following bankfull event.

2) Conduct riparian plantings at key locations along the UNT watershed

To further improve the populations of brook trout we recommend increasing the size of
the riparian buffer along areas of the UNT to Doe Run. Riparian planting will have a
number of benefits to the stream including decreasing thermal load, decreasing erosion,
and increasing habitat for macroinvertebrates (Parkyn et al. 2003). Multiple areas
surrounding the UNT to Doe Run would benefit from an increased riparian buffer (Fig.
15). Particularly the headwaters region of the tributary, near culvert 4, would be most
important to focus riparian planting. Since we did not find any brook trout up near culvert
4, completing riparian planting in that area will aid in decreasing stream temperature and
improving fish habitat. Providing a greater riparian zone of 15-20 meters (in unison with
fish barrier and habitat work) will create healthier stream ecosystems that will continue to
grow the brook trout populations.
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Figure 15. Map of UNT to Doe Run watershed with the culvert numbers denoted. The orange
shaded areas on the map indicates locations to focus future riparian planting efforts.

3) Replace Culvert #8

Culvert 8 was another culvert in the UNT to negatively affect the brook trout population.
The main reason was because of its outlet freefalls (Fig. 13). This gives the culvert a low
NAACC scoring meaning fish passage and other aquatic organism passage is low. The
free fall at the outlet makes it difficult for trout and other fish to jump up the culvert to
then swim through it. We recommend replacing this culvert in a way that there is no free
fall and there is only one single structure.
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Recommendation Summary:

We believe that these recommendations will increase the distribution of trout in the UNT to Doe
Run by creating a connected area of refugia within the larger watershed. Increasing distribution
will not only help to create a more robust population of brook trout in the UNT but may also help
to repopulate the entire Doe Run watershed in the long-term. However, to increase upstream
range of brook trout in Doe Run (outside of the UNT), steps will need to be taken to address the
historical fish passage barrier of the mill dam that is located on an inholding within the
Runnymede Property. Dam removal would be most ideal from an aquatic organism perspective;
however, we recognize that the historical significance of the dam may make that unlikely. If that
is the case, creating a fish ladder near the mill dam or relocating brook trout to key locations
upstream of the dam may help to increase brook trout range in the Doe Run watershed.

These recommendations will not only increase aquatic connectivity and fish habitat but will also
create opportunities for the local community to partner in environmental stewardship and
education with the Runnymede Sanctuary. The Grant Lab at Juniata is happy to help to facilitate
these future efforts as needed. We have a long-standing relationship with the US Fish and
Wildlife Service with work on dam removal, stream restoration and habitat work, and riparian
tree plantings. This would be best implemented in collaboration with a local group such as the
Chester County Conservation District or another non-profit group to help build community ties.
Runnymede has expressed interest in continued involvement in helping increase brook trout
habitat and connectivity within the Doe Run watershed.

Runnymede has discussed the recommendations and will strive to implement them as soon as
possible. They have been planning on planting more trees on the property and will be putting
some of those near culvert 4. Culvert 5 will be removed to stop the barrier it creates on the UNT
to Doe Run. Culvert 8 is a part of the Londonderry township’s road. Therefore, reconstructing
this culvert will be harder to achieve. They anticipate the road near the culvert being fixed in the
near future. They will ask about reconstructing the culvert when the township comes out to fix
that section of the road.
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Potential Partners

Chester County Conservation District
313 West Market St

West Chester, PA 19380

Phone: (610) 344-6000

Octoraro Watershed Association
517 Pine Grove Rd

Nottingham, PA 19362

Phone: (717) 529-2132

Brandywine Conservancy
1 Hoffman’s Mill Rd

P.O. Box 141

Chadds Ford, PA 19317
Phone: (610) 388-2700

Natural Lands Trust
1031 Palmers Mill Rd
Media, PA 19063
Phone: (610) 353-5587

Brownfield Science and Technology
John Kollmeier

3157 Limestone Rd

Cochranville, PA 19330

Phone: (610) 593-5500

Runnymede Sanctuary
Tim Durborrow
304-394 Creek Rd
Coatesville, PA 19320
Phone: (610) 367-8288

Open Land Conservancy of Chester County

PO Box 1031
Paoli, PA, 19301
Phone: (610) 647-5380
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Future Funding Opportunities

The National Fish and Wildlife Foundation
https://www.nfwf.org/programs/bring-back-natives

U.S Fish and Wildlife Service

https://www.fws.gov/fisheries/fish-passage.html

NOAA Fisheries

https://www.fisheries.noaa.gov/national/funding-and-financial-services/priorities-habitat-
restoration-grants

Washington State Recreation and Conservation Office
https://rco.wa.gov/grant/brian-abbott-fish-barrier-removal-board/

Stroud Water Research Center
https://stroudcenter.org/education/projects/

Trout Unlimited
https://www.tu.org/conservation/conservation-areas/watershed-restoration/conservation-

funding/

Coldwater Heritage Partnership
https://coldwaterheritage.org/

Keystone 10 million Trees Partnership
http://www.tenmilliontrees.org/partners/pia/luzerne-conservation-district.html

Eastern Brook Trout Joint Venture
https://easternbrooktrout.org/funding-opportunities

Foundation for Pennsylvania Watersheds
http://pennsylvaniawatersheds.org/apply-for-a-grant/

23


https://www.nfwf.org/programs/bring-back-natives
https://www.fws.gov/fisheries/fish-passage.html
https://www.fisheries.noaa.gov/national/funding-and-financial-services/priorities-habitat-restoration-grants
https://www.fisheries.noaa.gov/national/funding-and-financial-services/priorities-habitat-restoration-grants
https://rco.wa.gov/grant/brian-abbott-fish-barrier-removal-board/
https://stroudcenter.org/education/projects/
https://www.tu.org/conservation/conservation-areas/watershed-restoration/conservation-funding/
https://www.tu.org/conservation/conservation-areas/watershed-restoration/conservation-funding/
https://coldwaterheritage.org/
http://www.tenmilliontrees.org/partners/pia/luzerne-conservation-district.html
https://easternbrooktrout.org/funding-opportunities
http://pennsylvaniawatersheds.org/apply-for-a-grant/

References

Aquatic Connectivity - Non tidal. 2018 Nov 23. Stream Continuity. [accessed 2021 Jun 23].
https://streamcontinuity.org/naacc/assessments/aquatic-connectivity-non-tidal.

Brook trout. Southeast Region of the US Fish and Wildlife Service. [accessed 2021a Jun 21].
https://www.fws.gov/southeast/wildlife/fishes/brook-trout/.

Clarke A, Nally RM, Bond N, Lake PS. 2008. Macroinvertebrate diversity in headwater streams:
a review. Freshwater Biology. 53(9):1707-1721. doi:10.1111/j.1365-2427.2008.02041.x.

Conserving the King Ranch. 2015 May 28. Brandywine Conservancy and Museum of Art.
[accessed 2021 Jun 13]. https://www.brandywine.org/conservancy/conserve-land/conserving-
king-ranch.

Fish Passage at Dams Strategic Analysis. :110.

Haley S. HOW DOES AQUATIC INVERTEBRATE COMMUNITY STRUCTURE AND
ABUNDANCE RELATE TO BROOK TROUT (SALVELINUS FONTINALIS) HABITAT
QUALITY? :57.

Hauer FR, Resh VH. 2017. Chapter 15 - Macroinvertebrates. In: Hauer FR, Lamberti GA,
editors. Methods in Stream Ecology, Volume 1 (Third Edition). Boston: Academic Press. p. 297—
319. [accessed 2021 Jun 13].
https://www.sciencedirect.com/science/article/pii/B9780124165588000159.

Historic Operation of Water Powered Mills in the State of Pennsyvania,. [accessed 2021c Jun
21]. https://www.angelfire.com/folk/molinologist/hazen.html.

Hitt NP, Snook EL, Massie DL. 2017. Brook trout use of thermal refugia and foraging habitat
influenced by brown trout. Can J Fish Aquat Sci. 74(3):406—418. doi:10.1139/cjfas-2016-0255.

http://water.epa.gov/scitech/monitoring/rsl/bioassessment/index. :16.

Hughes BD. 1978. The influence of factors other than pollution on the value of Shannon’s
diversity index for benthic macro-invertebrates in streams. Water Research. 12(5):359-364.
doi:10.1016/0043-1354(78)90124-0.

Janisch JE, Wondzell SM, Ehinger WJ. 2012. Headwater stream temperature: Interpreting
response after logging, with and without riparian buffers, Washington, USA. Forest Ecology and
Management. 270:302-313. doi:10.1016/j.foreco.2011.12.035.

Letcher BH, Nislow KH, Coombs JA, O’'Donnell MJ, Dubreuil TL. 2007. Population Response to
Habitat Fragmentation in a Stream-Dwelling Brook Trout Population. PLOS ONE. 2(11):e1139.
doi:10.1371/journal.pone.0001139.

McClurg SE, Petty JT, Mazik PM, Clayton JL. 2007. Stream Ecosystem Response to Limestone

Treatment in Acid Impacted Watersheds of the Allegheny Plateau. Ecological Applications.
17(4):1087-1104. doi:10.1890/06-0392.

24



Meisner JD. 1990. Potential Loss of Thermal Habitat for Brook Trout, Due to Climatic Warming,
in Two Southern Ontario Streams. Transactions of the American Fisheries Society. 119(2):282—
291. doi:10.1577/1548-8659(1990)119<0282:PLOTHF>2.3.CO;2.

National Field Manual for the Collection of Water-Quality Data (NFM). [accessed 2021e Jun 21].
https://www.usgs.gov/mission-areas/water-resources/science/national-field-manual-collection-
water-quality-data-nfm?qt-science_center_objects=0#qt-science_center_objects.

Nilsson C, Reidy CA, Dynesius M, Revenga C. 2005. Fragmentation and Flow Regulation of the
World’s Large River Systems. Science. 308(5720):405—-408. doi:10.1126/science.1107887.

O’pallaghan P, Kelly-Quinn M, Jennings E, Antunes P, O’Sullivan M, Fenton O, hUallachain
DO. 2019. The Environmental Impact of Cattle Access to Watercourses: A Review. Journal of
Environmental Quality. 48(2):340-351. doi:10.2134/jeq2018.04.0167.

Parkyn SM, Davies-Colley RJ, Halliday NJ, Costley KJ, Croker GF. 2003. Planted Riparian
Buffer Zones in New Zealand: Do They Live Up to Expectations? Restoration Ecology.
11(4):436-447. doi:10.1046/j.1526-100X.2003.rec0260.x.

River Continuum Concept: a Unified Hypothesis of How Streams and Watersheds Work. Stroud
Water Research Center. [accessed 2021 Jun 13]. https://stroudcenter.org/continuum/.

Torterotot J-B, Perrier C, Bergeron NE, Bernatchez L. 2014. Influence of Forest Road Culverts
and Waterfalls on the Fine-Scale Distribution of Brook Trout Genetic Diversity in a Boreal
Watershed. Transactions of the American Fisheries Society. 143(6):1577-1591.
doi:10.1080/00028487.2014.952449.

What is Fish Passage. [accessed 2021f Jun 21]. https://www.fws.gov/fisheries/fish-
passage/what-is-fish-passage.html.

25



Appendix A: NAACC Forms

ey, AQUATIC CONNECTIVITY
s; ) . DATABASE ENTRY BY ENTRY DATE
; Stream Crossing Survey
‘NAACC‘ " DATA Fo RM DATA ENTRY REVIEWED BY REVIEW DATE

crossing code 1L ACHOY” CI OSSlY\q | (culveA 1) Local ID Optiona)
Date Observed @/ 30/ 20 Ladomsener CNAS Gerant
Town/County. COQ‘\'CSV\\ € swam_ DO RUN

Road @] bbu Qow (ﬁ\/t m‘u\ Type | MULTILANE XPAVED [ UNPAVED [ DRIVEWAY TRAIL | RAILROAD

GPS Coordinates (Decimal degrees) E& Eﬂ L& A l@ U l_ °N Latitude = L Eﬁ ‘E @ K H I_ “W Longitude

Location Description

CROSSING DATA

CrossingType [ BRIDGE [ CULVERT [ MULTIPLE CULVERT KFORD [/ NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[/ BURIED STREAM |1 INACCESSIBLE [*@ PARTIALLY INACCESSIBLE [7 NO UPSTREAM CHANNEL [ BRIDGEADEQUATE

PhotoDs INLET___ VA outer_ VA UPSTREAM | DOWNSTREAM___ 2 OTHER

Flow Condition [ NO FLOW E(TYPICAL-LOW [ MODERATE [ HIGH I Crossing Condition ‘OK [ POOR [ NEW [8 UNKNOWN

Road Fill Height (Top of culvert to road surface; bridge = 0)%

BankfullWldth(OpliomoQa't Confidence L{HIGH [ LOW/ESTIMATED Constriction [/ SEVERE [7] MODERATE [ SPANS ONLY BANKFULL/
ACTIVE CHANNEL

Alignment [{ FLOW-ALIGNED [ SKEWED (>459

Tidal Site [ YES dNO [/ UNKNOWN

Tailwater Scour Pool |71 NONE / SMALL  [© LARGE MSPANS FULL CHANNEL & BANKS

Crossing Comments :yq Q K§0n

Structure Material " METAL [/ CONCRETE [ PLASTIC [l WOOD [#f ROCK/STONE I FIBERGLASS [ COMBINATION
Outlet Shape 1 2 W3 W4 W5 H6 W7 JFORD [/ UNKNOWN [ REMOVED Outlet Armoring [/ NONE [ NOT EXTENSIVE @ EXTENSIVE

E Outlet Grade (pickone)  [1 AT STREAM GRADE |1 FREE FALL {CASCADE [" FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

'3- OutletDimensions A.width___ L A s.veight. NA . C substratewaterwidth L. AS p.waterpeptn 0. 2GL
Outlet Drop toWlterSurfxe—o.Q Outlet Drop to Stream B 0 o E.Ab Height (Type 7 bridges only)_N_A_____..___
L. Structure Length (Overall length from inlet to outlet).

e InletShape W1 2 W3 W4 W5 W6 m7 l{FORD I UNKNOWN @ REMOVED

; InletType [ PROJECTING 77 HEADWALL [© WINGWALLS [T HEADWALL & WINGWALLS [ MITERED TO SLOPE  E OTHER VNONE

~  Inlet Grade (Pick one) {ATSTREAMGRADE [ INLETDROP " PERCHED [ CLOGGED/COLLAPSED/SUBMERGED [© UNKNOWN
lnl;t Di i A. Width. ’L fL’L-e. Height NA o o C.Sub 'WnerWidth_L.(nl D.w.urDepm—o.E ('
Slope%(omimal)_NA_ Slope Confidence [ HIGH [ LOW | Internal Structures L«NONE [ BAFFLES/WEIRS i@ SUPPORTS [ OTHER_____

g Structure Substrate Matches Stream [/ NONE L(COMPARABLE [" CONTRASTING [ NOT APPROPRIATE [ UNKNOWN

'g_ Structure Substrate Type (Pickone) [/ NONE [ SILT [/ SAND [@ GRAVEL [(COBBLE [/ BOULDER [ BEDROCK @ UNKNOWN

E Structure Substrate Coverage [ NONE [ 25% [ 50% L{ 75% [0 100% ) UNKNOWN

8 Physical Barriers (Pick all that apply) i(NONE [ DEBRIS/SEDIMENT/ROCK [/ DEFORMATION | FREEFALL [ FENCING [ DRY [ OTHER

5 Severity (Choose carefully based on barrier type(s) above) z{ NONE [/ MINOR [: MODERATE | SEVERE

2 Water Depth Matches Stream [ YES FJNO-SHALLOWER [ NO-DEEPER [/ UNKNOWN [*' DRY - e

E Water Velocity Matches Stream | YES [( NO-FASTER | NO-SLOWER [© UNKNOWN [ DRY

2 Dry Passage through Structure? [~ YES 7 NO | UNKNOWN Height above Dry Passage liA -
Comments

1 ADLIATIC CONNFCTIVITY STRFAM CRNOSSING SIHRVFY NATA FORM

5/26/16
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Ry, AQUATIC CONNECTIVITY

Ky 4 . DATABASE ENTRY BY ENTRY DATE
M=\ | Stream Crossing Survey

&NAACCw _DATA FORM DATA ENTRY REVIEWED BY REVIEW DATE

Crossing Code. -Tm C"’Dr CVDSSi Y\q ﬁ 2‘ [ cu ' V‘fr"" 2—\ Local ID (Optional).

GPS Coordinates (Decimal degrees) @ gj‘ .@ m @ L4
Location Description T\ pP| N q

Crossing Type [ BRIDGE [ CULVERT [ MULTIPLE CULVERT MOTRD [ NOCROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[%] BURIED STREAM [ INACCESSIBLE [ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

] .
e E °N Latitude g e 4 3

L
. W Longitude

<
i =
E Date Observed ( G/ZO/w Lead Observer. Chms G’yan+
g Town/County COMCS\}\ \e Stream
5 road NEAY fErnwood R4 Type [ MULTLANE WPAVED [MUNPAVED [DRVEWAY [TRAL [ RAILROAD
2 ;
-4
v

PhotoiDs INLET__ AN/A outer___NA UPSTREAM 2 DOWNsTREAM___ 4 OTHER

Flow Condition [ NOFLOW &/ TYPICAL-LOW [ MODERATE [ HIGH | Crossing Condition [§/OK [ POOR [ NEW [ UNKNOWN

Tidalsite [ YES o NO [ UNKNOWN [AIigmmnt # FLOW-ALIGNED [ SKEWED (45 J Road Fill Helght (op of cuberttoroadsrac;ioge =0 VA

Bankfull Width (Op!kmanzb'q Confids {HIGH ) LOW/ESTIMATED Constriction |7 SEVERE MODERATE [ SPANS ONLY BANKFULL/
ACTIVE CHANNEL

Tailwater Scour Pool ! NONE i SMALL [ LARGE { SPANS FULL CHANNEL & BANKS

Crossing Comments

m Structure Material [ METAL [ CONCRETE [ PLASTIC I WOOD [ ROCK/STONE [ FIBERGLASS [ COMBINATION

OutletShape 1 2 N3 W4 W5 W6 W7 #FORD [ UNKNOWN [ REMOVED Outlet Armoring NONE [ NOT EXTENSIVE [ EXTENSIVE

E Outlet Grade (Pick one) [ AT STREAM GRADE [ FREE FALL |8 CASCADE [ FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN
'g- Outlet Dimensions A.width___ [ 23 5. Height_ N4 C.substrateWaterwidth | 1.3 D.waterdepth 0 . 32D
Outlet Drop to Water Surhu_Ni._ Outlet Drop to Stream B NA E.Ab Height (Type 7 bridges only)_NA—._
L. Structure Length (Overall length from inlet to ouneuM
5 inletShape W1 W2 W3 W4 HS5 W6 W7 dFOﬁD I UNKNOWN @ REMOVED z
E InletType [ PROJECTING [ HEADWALL [ WINGWALLS [©' HEADWALL & WINGWALLS % MITERED TO SLOPE [ OTHER dNONE
E Inlet Grade (Pick one) !‘(‘AT STREAM GRADE [ INLETDROP [l PERCHED [ CLOGGED/COLLAPSED/SUBMERGED &1 UNKNOWN
inlet Dimensions  A.width___|] 1D s. dehLM_ ¢.substratewaterwidth___ || D p.waterpepn O 08
Slope % (Optional) N A Slope Confidence [/ HIGH [ LOW l Internal Structures | NONE [% BAFFLES/WEIRS [ SUPPORTS [ OTHER ______
g Structure Substrate Matches Stream " NONE JCOMPARABLE [ CONTRASTING [ NOT APPROPRIATE [ UNKNOWN
g Structure Substrate Type (Pickone) [/ NONE [0 SILT [7) SAND [@ GRAVEL 4 COBBLE [ BOULDER [ BEDROCK [ UNKNOWN
E Structure Substrate Coverage [/ NONE [1] 25% [ 50% 475% [ 100% [ UNKNOWN
8 Physical Barriers (pick all that apply) JNONE [ DEBRIS/SEDIMENT/ROCK [/ DEFORMATION [i¢ FREE FALL [ FENCING [ DRY [ OTHER
5 Severity (Choose carefully based on barrier type(s) above) J NONE [ MINOR [ MODERATE [ SEVERE
.2_ Water Depth Matches Stream JYES " NO-SHALLOWER "' NO-DEEPER ¥ UNKNOWN [ DRY
E Water Velocity Matches Stream JYES [ NO-FASTER [= NO-SLOWER [ UNKNOWN [ DRY e
2 Dry Passage through Structure? | YES [© NO [/ UNKNOWN Height above Dry Pnngc_M__
Comments
1 ANIIATIC CONNFCTIVITY STREAM (CROSSING SIHIRVFY NATA FORM

5/26/16
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AQUATIC CONNECTIVITY

i Stream Crossing Survey
‘ NAA.C Ch . DATA FORM DATA ENTRY REWEWED BY REVIEW DATE

DATABASE ENTRY BY ENTRY DATE

Crossing Code. \ { Cu\ 3 Local ID (Optional).

Date Observed ©/30/ 20 Ladobserer CINS GY A Nt

rownicounty_ CQOMLS\A\\L sram_ DOE_RLLN

rod_ FEYNW00S RA C06€ ) Type [ MULTILANE [ PAVED [MUNPAVED [ DRIVEWAY [ TRAIL [ RAILROAD
GPS Coordinates (Decimal degrees) i& h 18 [q tﬂ [ & °N Latitude = E’BS,L%& lﬁ Li W Longitude

Location Description

CROSSING DATA

Crossing Type MBRIDGE [©) CULVERT [ MULTIPLE CULVERT [ FORD [ NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[0 BURIED STREAM [ INACCESSIBLE [*/ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE L]

Photo IDs  INLET. q OUTLET. B UPSTREAM s DOWNSTREAM 6 OTHER

Flow Condition [/ NO FLOW {TYPICAL-LOW [ MODERATE [ HIGH ‘ Crossing Condition {OK [7POOR [71 NEW [ UNKNOWN

Road Fill Height (Top of culvert to road surface; bridge = 0) (0]

Tidal Site |7 YES dNO [ UNKNOWN |Allgnmen( [ FLOW-ALIGNED MSKEWED(%S')

hnkfullWIdth(Optimnn_sﬁujs Confidence i(HlGH [ LOW/ESTIMATED Constriction [/ SEVERE [) MODERATE LJ SPANS ONLY BANKFULL/
ACTIVE CHANNEL

Tailwater Scour Pool J NONE [ SMALL [' LARGE [ SPANS FULL CHANNEL & BANKS

e 01 Tobeam woodon Ridge

[ METAL I CONCRETE

Structure Material [T PLASTIC [ WOOD ¥ ROCK/STONE [ FIBERGLASS |1 COMBINATION

Outlet Shape [111 |12 EIZ;3 [4 |5 N6 117 [0 FORD [ UNKNOWN [ REMOVED Outlet Armoring [/ NONE [ NOT EXTENSIVE [ EXTENSIVE
E Outlet Grade (Pick one) JATSTREAMGRADE [7] FREE FALL [0 CASCADE [ FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED  [1 UNKNOWN
% Outlet Dimensions A.width |2 OB g ueight S BB ¢ substratewaterwidth LD 05 p.watervepth. | .0
OutletDroptoWaterSurfue__o_.Q Outlet Drop to Stream B NA ____ EAb Height (Type 7 bridges only). NA
L. Structure Length (Overall length from inlet to mmeu—'b_ﬂ_z
o inletShape [ W2 W3 W4 WS yG [l 7 [0 FORD [ UNKNOWN [ REMOVED
; InletType [ PROJECTING " HEADWALL MWINGWALLS [/ HEADWALL & WINGWALLS [/ MITEREDTO SLOPE [ OTHER [ NONE
" Inlet Grade (pick one) IJIATSTREAMGRADE 7/ INLETDROP  [7 PERCHED [' CLOGGED/COLLAPSED/SUBMERGED [/ UNKNOWN
Inlet Dimensions A.Wldl:h___’i.il B. Helght_s_.ﬁ C SubstmeanterWidﬂnJ.iz D. Water Depth—o.q_ab'
SIope*(OmIonal)_Ni Slope Confidence [T HIGH [ LOW I Internal Structures MNONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER_____
; Structure Substrate Matches Stream [/ NONE “COMPARABLE [/ CONTRASTING [ NOT APPROPRIATE [/ UNKNOWN
g Structure Substrate Type (Pickone) [/ NONE [ SILT | SAND | GRAVEL [~ COBBLE mBOULDER [ BEDROCK [ UNKNOWN
E Structure Substrate Coverage | NONE [ 25% [ 50% *75% [71100% [/ UNKNOWN
8 Physical Barriers (Pick all that apply) [/ NONE ADEBRIS/SEDIMENT/ROCK [ DEFORMATION || FREEFALL [ FENCING = DRY [ OTHER
5 Severity (Choose carefully based on barrier type(s) above) [¥ NONE [ MINOR ‘*MODERATE [ SEVERE
g Water Depth Matches Stream T*YES [ NO-SHALLOWER [ NO-DEEPER [/ UNKNOWN [©! DRY =5 :
E Water Velocity Matches Stream %YES [ NO-FASTER | NO-SLOWER [ UNKNOWN [ DRY
s Dry Passage through Structure? | YES ¥N0 [ UNKNOWN HeightaboveDryPlsnge__MA_
Comments
1 ANLIATIC CONNFECTIVITY STRFAM CROSSINIG SIHIRVFY NATA FORM

5/26/16
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. AQUATIC CONNECTIVITY

Stream Crossing Survey
‘NAACC’“ .DATA FORM DATA ENTRY REVIEWED BY REVIEW DATE

Crossing Code Culvev+ 4 , 3110 Avea i Local ID (Optons)

Date Observed ©/ %0 /20 Lesdobserer CNNS Grant

Town/county, COAHES Vi LLE s DOE RN

Road Type [ MULTILANE [ PAVED |1 UNPAVED [ DRIVEWAY [ TRAIL [ RAILROAD

CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

GPS Coordinates (Decimal degrees) [5 @ L [q [l L E °N Latitude = I: A % E @ @ [5 L: “W Longitude

Location Description

CrossingType [ BRIDGE (% CULVERT [ MULTIPLECULVERT [ FORD [ NOCROSSING [ REMOVED CROSSING | Number of Culverts/ Bridge Cells
[ BURIEDSTREAM [ INACCESSIBLE [ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE !

Photo IDs  INLET. [ ’ OUTLET. [ L UPSTREAM. q DOWNSTREAM, l (6] OTHER

Flow Condition [ NO FLOW L{TYPICAL-LOW [ MODERATE |1 HIGH | Crossing Condition MOK [ POOR [l NEW [1 UNKNOWN

Road Fill Height (Top of culvert to road surface; bridge = O)J_._o_lt_

Tidal Site [ YES dNO [/ UNKNOWN | Alignment [©@ FLOW-ALIGNED [ SKEWED (>457

hnkfullWIdlh(Omionww Confidence { HIGH [ LOW/ESTIMATED Constriction [ SEVERE MMODERATE [ SPANS ONLY BANKFULL/

ACTIVE CHANNEL
Tailwater Scour Pool é NONE [ SMALL [ LARGE [ SPANS FULL CHANNEL & BANKS

Crossing Comments TYE€ £0Al| 'ms@z of culvert ( .z,m\ bc _of pipe secticn +mmm_rq

Structure Material W CONCRETE [ PLASTIC [ WOOD [ ROCK/STONE [ FIBERGLASS [l COMBINATION
1 2 3 4 U5 W6 117 [T FORD [ UNKNOWN [ REMOVED Outlet Armoring  [§/NONE [ NOT EXTENSIVE [ EXTENSIVE

[ METAL
Outlet Shape

Outlet Grade (pick one) SAT STREAM GRADE  |" FREE FALL [/ CASCADE [ FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Dimensions A.width_ ‘D @\ B Height L 40 ¢ substratewaterwidth | @ o.waterpepn 0. 2%
Outlet Drop to Water Surface 0 Q Outlet Drop to Stream B Q __0 E.Ab Height (Type 7 bridges only)__ALA—._
L. Structure Length (Overall length from inlet to oullet)—ﬁ.a_o w

Inlet Shape M1 2 3 W4 S5 6 M7 [uFORD [ UNKNOWN [ REMOVED
7 |

Inlet T !!PROJECTING [ HEADWALL [ WINGWALLS [ HEADWALL & WINGWALLS I MITERED TO SLOPE I OTHER " NONE
ype

4
Inlet Grade (Pick one) I“ATSTREAMGRADE [/ INLETDROP  [% PERCHED [= CLOGGED/COLLAPSED/SUBMERGED [1 UNKNOWN

Inlet Di i A. Width Q: b‘ - B. Helght___‘L_.gsc.' b [Water Width I HJ D.wnerDep(h__Q.g_eq

Slope % opions_N X Slope Confidence [ HIGH [ LOW [ Internal Structures N/ NONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER__

Structure Substrate Matches Stream [~ NONE [ COMPARABLE IVCONTRASTING ' NOT APPROPRIATE [ UNKNOWN
Structure Substrate Type (Pick one) b/NONE [0 SILT [ SAND [ GRAVEL [ COBBLE [ BOULDER [ BEDROCK [ UNKNOWN

Structure Substrate Coverage b/NONE [125% [0 50% [°175% [ 100% [ UNKNOWN

Physical Barriers (pick all that apply) JNONE | DEBRIS/SEDIMENT/ROCK || DEFORMATION |© FREE FALL [* FENCING [ DRY [= OTHER

Severity (Choose carefully based on barrier type(s) above) JNONE [ MINOR [ MODERATE [ SEVERE

Water Depth Matches Stream !JYES [ NO-SHALLOWER I NO-DEEPER [ UNKNOWN [ DRY
Water Velocity Matches Stream | YES s/ NO-FASTER | NO-SLOWER [©" UNKNOWN [ DRY

Dry Passage through Structure? [~ YES MNO [ UNKNOWN Height above Dry Passage

Comments

5/26/16
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Blocked

e AQUATIC CONNECTIVITY

Stream Crossing Survey

DATABASE ENTRY BY ENTRY DATE

] A
H
‘ NA.A.C ch o DATA FORM DATA ENTRY REVIEWED BY REVIEW DATE

CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

Crossing Code. TW] ns C M lVe r+ S Local ID (Optional).
Date Observed ( G '/. 80’/ 20 w Lead Observer. C h YiS C'!Yaf\‘l'
Town/County. COO\'\QQ\I\\E Stream DOC (lb\. V\

Road Type | MULTILANE [ PAVED [ UNPAVED | DRIVEWAY [1ITRAIL [/ RAILROAD
GPS Coordinates (Decimal degrees) [g [q— .l R [ ) @ r °N Latitude = @: Eﬁ . [ﬁ@ L “W Longitude
Location Description

Crossing Type [ BRIDGE [/CULVERT [/ MULTIPLE CULVERT [ FORD [1 NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells

[ BURIED STREAM [©1 INACCESSIBLE [ PARTIALLY INACCESSIBLE |1 NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

Photo IDs  INLET , S OUTLET. I (ﬂ UPSTREAM_ Jz_DOWNSTREAM_ , ‘-' OTHER

Flow Condition |1 NO FLOW VTYPICAL-LOW [ MODERATE [ HIGH | Crossing Condition M)K [ POOR [0 NEW [ UNKNOWN

Road Fill Height (Top of culvert to road surface; bridge = 0)&

Tidal Site [0 YES {NO [ UNKNOWN |Allgnment / FLOW-ALIGNED [ SKEWED (>459

Bankfull Width (0ptiona)) ,83.5 Confidence M‘IIGH [ LOW/ESTIMATED Constriction | SEVERE / MODERATE [0 SPANS ONLY BANKFULL/

ACTIVE CHANNEL
Tailwater Scour Pool {NONE [T SMALL  [71 LARGE [0 SPANS FULL CHANNEL & BANKS

Crossing Comments

Structure Material " METAL [ CONCRETE [ PLASTIC [ WOOD & ROCK/STONE I FIBERGLASS % COMBINATION
OuﬂltShlpcM 2 3 4 W5 W6 M7 [IFORD [ UNKNOWN [& REMOVED Outlet Armoring |* NONE [0 NOT EXTENSIVE  [% EXTENSIVE

Outlet Grade (Pick one) JAT STREAM GRADE [ FREE FALL [0 CASCADE [ FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Dimensions A.width D 1O B.Height | ST C substraterwaterwidth 2 .10 p.watervepth. O 050

Outlet Drop to Water SurfueLA'.._ Outlet Drop to Stream B N& E.Ab Height (Type 7 bridges only) NA

L. Structure Length (Overall length from inlet to oullel)4'5_ﬁ

7

Inlet Shape 1 H2 H3 H4 HS H6 H7 HFORD MUNKNOWN [ REMOVED

InletType [ PROJECTING [ HEADWALL I WINGWALLS [ HEADWALL & WINGWALLS [ MITERED TO SLOPE [ OTHER [{NONE

Inlet Grade (rickone) [ AT STREAM GRADE MNLETDROP [ PERCHED |77 CLOGGED/COLLAPSED/SUBMERGED |8 UNKNOWN

Inlet Di i A. Width /V 4 B. Height. /VA, C.Sub [Water Width /V A’ D. Water Depth_M_

Slope % (Optional). Nk Slope Confidence [ HIGH [ LOW | Internal Structures | NONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER

Structure Substrate Matches Stream [/ NONE JCOMPARABLE [/ CONTRASTING | NOT APPROPRIATE [/ UNKNOWN
Structure Substrate Type (Pickone) [/ NONE [ SILT " SAND [ GRAVEL [ COBBLE [" BOULDER [ BEDROCK [ UNKNOWN

Structure Substrate Coverage [ NONE | 25% [ 50% [© 75% 100% ' UNKNOWN

Physical Barriers (Pick all that apply) /| NONE [‘ DEBRIS/SEDIMENT/ROCK [ DEFORMATION | FREEFALL [ FENCING = DRY [ OTHER

Severity (Choose carefully based on bani[euype(s)abnve) [/ NONE [ MINOR [ MODERATE L%EVERE

Water Depth Matches Stream NYES [7/NO-SHALLOWER 7 NO-DEEPER [/ UNKNOWN [ DRY
Water Velocity Matches Stream | YES | INO—FASTER P( NO-SLOWER [~ UNKNOWN || DRY

Dry Passage through Structure? [ YES J NO [ UNKNOWN Height above Dry Passage

comesCUVERY SINADE |0OKS Lkt 2 dup 10 age — Sedvment puat-up
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AQUATIC CONNECTIVITY

P R e

i 8\ Stream Crossing Survey

&«NAACCw DATA FORM OATAENTRY REVIEWED 8Y ReviEw OATE
] Crossing Code CM\VeV"" G ) Twin - Local ID (0ptiona)
Pyl Date Observed C/30/20 2D Lasomene (NS Grant
=8 Town/County coaesvil\é sueam DOE_RAV
: Road Type [ MULTILANE [ PAVED [/ UNPAVED ,L, DRIVEWAY [Z/ TRAIL | RAILROAD
H scontnasocnios O GAGBE v — B RIS BH i

Location Description

Crossing Type [ BRIDGE JCULVERT |7 MULTIPLE CULVERT [ FORD [ NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[ BURIED STREAM  [1] INACCESSIBLE [ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

PhotoIDs  INLET__ 2.0 ouner__19 upsTREAM__ )T pownsTREAM__ L 2D OTHER

Flow Condition [©" NOFLOW [ TYPICAL-LOW [l MODERATE [l HIGH Crossing Condition [11 OK [ POOR [1] NEW |8 UNKNOWN

Road Fill Height (Top of culvert to road surface; bridge = 0). ‘ . 5 I 1

Tidal Site | YES dNO ] UNKNOWN IAllgnm!nl [} FLOW-ALIGNED d SKEWED (>45

BlnkfullWIdﬂ\(Opuonﬂ)ﬁ.’__% Confidence MHIGH [/ LOW/ESTIMATED Constriction | SEVERE E«MODERATE 11 SPANS ONLY BANKFULL/

ACTIVE CHANNEL
Tailwater Scour Pool [/ NONE [ SMALL 4 LARGE [ SPANS FULL CHANNEL & BANKS

Crossing Comments

OUTLET

INLET

ADDITIONAL CONDITIONS

Structure Material ¥ METAL [ CONCRETE [ PLASTIC [7 WOOD [ ROCK/STONE [ FIBERGLASS [ COMBINATION
Outlet Shape M1 [2 3 |04 [U5 [W6 [17 [IFORD [ UNKNOWN [ REMOVED Outlet Armoring |/ NONE MIOTEXTENSIVE [ EXTENSIVE

Outlet Grade (Pick one) p{ AT STREAM GRADE [ FREE FALL |7 CASCADE [ FREE FALL ONTO CASCADE |1 CLOGGED/COLLAPSED/SUBMERGED  [1 UNKNOWN

Outlet Di i A. Width "I ‘L‘f’, HelghtJ_.m C. Substrate/Water Wldth—i.w D. Water Dopth_Q._(._%s
Outlet Drop to Water Suriace_ﬂﬁ._ Outlet Drop to Stream B 0 ') 61! Ab Height (Type 7 bridges only)_NL._
L. Structure Length (Overall length from inlet to uullel)—m-..ab

Inlet Shape fdl 2 3 W4 |5 6 7 [WFORD [ UNKNOWN [ REMOVED

Inlet Type FJPROJECTING [/ HEADWALL I WINGWALLS [ HEADWALL & WINGWALLS [ MITEREDTO SLOPE I OTHER [ NONE

Inlet Grade (pick one) ,‘VAT STREAM GRADE |7 INLETDROP  [7! PERCHED [ CLOGGED/COLLAPSED/SUBMERGED @ UNKNOWN

Inlet Di i A. Width. “ "l?) B. Helght__.i.z_ C. Sub [Water Width z (05 D. Water Depth. (©) I_bq

Slope % (Optional). Slope Confidence [ HIGH [ LOW I Internal Structures MNONE [ BAFFLES/WEIRS [I" SUPPORTS [ OTHER_____

Structure Substrate Matches Stream MNONE [/ COMPARABLE % CONTRASTING |1 NOT APPROPRIATE [/ UNKNOWN
Structure Substrate Type (Pick one) V NONE [ SILT [ SAND [@ GRAVEL [ COBBLE [ BOULDER [ BEDROCK [i UNKNOWN

Structure Substrate Coverage VNONE [7125% [ 50% [0 75% [ 100% [ UNKNOWN

Physical Barriers (Pick all that apply) [ NONE iﬁ)EBRIS/SEDIMENT/ROCK [/ DEFORMATION | FREEFALL [ FENCING [ DRY [ OTHER

Severity (Choose carefully based on barrier type(s) above) [/ NONE [© MINOR || MODERATE || SEVERE
7 4

Water Depth Matches Stream | YES MNO—SHALLOWER I NO-DEEPER [ UNKNOWN [ DRY
Water Velocity Matches Stream 1(YES [ NO-FASTER | NO-SLOWER [© UNKNOWN = DRY

Dry Passage through Structure? [ YES ?{ NO [ UNKNOWN Height above Dry Passage

commens SQMEY_£Dr BUOS aund £
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CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

[ e

o Connecuy,,
* o,
o
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<

AQUATIC CONNECTIVITY

Stream Crossing Survey

DATABASE ENTRY BY ENTRY bAYE

' 5
d
‘ N AAC Ch . DATA FORM DATA ENTRY REVIEWED BY REVIEW DATE

Crossing Code C U\\ Ve Y“' 9' - Local ID (0ptional)
Date Observed ( G / 50/ 1/0 Lead Observer. C hyls G‘pl‘d n+'
Town/County. COQ%V\ l l& Stream we Eu Y\

Road Type [ MULTILANE [ PAVED [[/UNPAVED [ DRIVEWAY [l TRAIL [ RAILROAD

gqugl;q L E °N Latitude oy @Egl@ﬁbﬂ = W.longitude

GPS Coordinates (Decimal degrees)

Location Description

Crossing Type [ BRIDGE MCULVERT [ MULTIPLE CULVERT [ FORD [ NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[ BURIED STREAM  [1] INACCESSIBLE [/ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

PhotolDs INLET___ 2% outter___ 2.4 upstReam___ 2./ DOWNSTREAM__ 2 Z- OTHER

Flow Condition [/ NO FLOW (TYPICAL-LOW [ MODERATE [ HIGH rCmﬂngCnndlﬂon VOK [ POOR |1 NEW [8 UNKNOWN

Tidal Site | YES MNO [l UNKNOWN

Alignment L:VFLOW-ALIGNED [ SKEWED (>459 I Road Fill Height (Top of culvert lomadsudau;hldge:u)ﬂ_

Bankfullmdth(ommn_,_‘i-_w Confidence MHIGH [ LOW/ESTIMATED Constriction [/ SEVERE V MODERATE [ SPANS ONLY BANKFULL/

ACTIVE CHANNEL
Tailwater Scour Pool VNONE [T SMALL |7 LARGE 71 SPANS FULL CHANNEL & BANKS

Crossing Comments

Structure Material METAL [ CONCRETE [ PLASTIC [ WOOD [ ROCK/STONE [ FIBERGLASS [ COMBINATION

[4 [B5 6 N7 [NFORD [ UNKNOWN [ REMOVED Outlet Armoring | NONE [ NOT EXTENSIVE |1 EXTENSIVE

Outlet Shape §1 112 [

Outlet Grade (ick one) MAT STREAM GRADE [ FREE FALL [ CASCADE [0 FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Di i A. Width g ('% Hdghg&..as C. Sub [Water Width. 3 qq D. Water Depth_o._s
Outlet Drop to Water Surh:eﬂﬁ/l.g Outlet Drop to Stream B 0 O em Height (Type 7 bridges only)____/VA—._

L. Structure Length (Overall length from inlet to |:ulle()—1o_.2lg

Inlet Shape M1 2 W3 W4 U5 06 [7 [uFORD [ UNKNOWN [ REMOVED

InletType [ PROJECTING [l HEADWALL 71 WINGWALLS [/ HEADWALL & WINGWALLS [ MITEREDTO SLOPE [ OTHER [ NONE

Inlet Grade (Pick one) ﬂ'STREAM GRADE [ INLETDROP  [% PERCHED [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Inlet Dimensions A.Md(h__i..@,' B. Height Z q s C.Sub [Water Width 5 q q D. Water Depﬂ\‘z_.i(oo

ﬂope%((upmnﬂﬂ’_ Slope Confidence [ HIGH [ LOW —I Internal Structures (NONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER___

Structure Substrate Matches Stream [/ NONE (COMPARABLE |71 CONTRASTING [/ NOT APPROPRIATE ~ [¥ UNKNOWN
Structure Substrate Type (Pickone) [ NONE VSILT [/ SAND [ GRAVEL [7] COBBLE [ BOULDER [ BEDROCK [ UNKNOWN

Structure Substrate Coverage | NONE [ 25% [ 50% V 75% [ 100% [© UNKNOWN

Physical Barriers (Pick all that apply) [/NONE [ DEBRIS/SEDIMENT/ROCK [ DEFORMATION [/ FREE FALL [ FENCING | DRY [ OTHER

Severity (Choose carefully based on barrier type(s) above) i%‘JONE [/ MINOR [ MODERATE [ SEVERE

Water Depth Matches Stream I'/VES [ NO-SHALLOWER [ NO-DEEPER I/ UNKNOWN [ DRY

Water Velocity Matches Stream / YES | l‘}J-FASTER [/ NO-SLOWER |©© UNKNOWN = DRY

Dry Passage through Structure? YES MNO [ UNKNOWN Height above Dry Passage.

Comments
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P AQUATIC CONNECTIVITY

Q‘a Stream Crossing Survey

DATABASE ENTRY BY ENTRY DATE

5\’
‘ AA Ch' ‘ DATA FORM DATA ENTRY REVIEWED BY REVIEW DATE

CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

Crossing Code Culver+ B (Double Cul V'Cf'f-\, Local ID (ptiona
Date Observed (00/00/ 6 / 30 / Lo w Lead Observer. Ch YiS C‘lYan‘k

Town/county_ COOIES VI\E sweamDOE RN
Road 5"’ N\Q\ QCh.\ Ré

GPS Coordinates (Decimal degrees) [s Eg o Q [

Type [ MULTILANE /AAVED [ UNPAVED [ DRIVEWAY [-_ TRAIL |/ RAILROAD

© °N Latitude =5 & E .‘ E L "W Longitude

Location Description

Crossing Type [ BRIDGE [ CULVERT M MULTIPLE CULVERT [ FORD 1 NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[70 BURIED STREAM = INACCESSIBLE [ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

PhotolDs INLET - outer_ LO upsTREAM__ 2B pownsTREaM__ 2 oTHER

Flow Condition [ NO FLOW t'_‘TYPlCAL-LOW [ MODERATE [ HIGH l Crossing Condition VOK [ POOR [l NEW [} UNKNOWN

Tidal Site | YES M‘JO [/ UNKNOWN ‘Allgnment [ FLOW-ALIGNED [{SKEWEDMS'; | Road Fill Helght(Topolnﬂmuoroadsmface;hldge:o)ﬂz_

BlnkfuIIMdﬂ\(Opnonan.lg:'ﬂSConﬁdenu MHIGH [ LOW/ESTIMATED Constriction [ SEVERE MAODERATE [ SPANS ONLY BANKFULL/

ACTIVE CHANNEL
Tailwater Scour Pool [ NONE JSMALL [0 LARGE [ SPANS FULL CHANNEL & BANKS

Crossing Comments

Structure Material [ METAL CONCRETE [ PLASTIC [ WOOD  I% ROCK/STONE I FIBERGLASS &1 COMBINATION
Outlet Shape !1 2 |3 4 |5 6 7 [N FORD [ UNKNOWN [ REMOVED Outlet Armoring [ NONE [ NOT EXTENSIVE [ EXTENSIVE

Outlet Grade (Pickone) [ AT STREAM GRADE MFREE FALL  [7) CASCADE [ FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED 7 UNKNOWN

outlet Dimensions A.width_ & A% s.height D .2 C. substrate/Water Width | 4B p.waterpeptn O .00S

Outlet Drop to Water Surfue_l_.'_s Outlet Drop to Stream B ' 5 l E.Ab Height (Type 7 bridges only) N A

L. Structure Length (Overall length from inlet to oullel)—ﬂﬁ(o

Inlet Shape Ld1 2 3 W4 5 6 |17 [uFORD [ UNKNOWN [ REMOVED

Inlet Type VPROJECTING [/ HEADWALL % WINGWALLS I HEADWALL & WINGWALLS [ MITERED TO SLOPE [ OTHER [ NONE

Inlet Grade (Pick one) WT STREAM GRADE [ INLETDROP [ PERCHED [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Inlet Di i A. Width q qz‘ B. Helgh;ﬁ_.% C.Sub [Water Width Z "ﬂ D. Water Depﬂ\__o.g_sq'

Slope%(cmiomnN—A Slope Confidence [ HIGH [ LOW | Internal Structures [{NONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER______

Structure Substrate Matches Stream [ NONE HCOMPARABLE [/ CONTRASTING £ NOT APPROPRIATE  [] UNKNOWN
Structure Substrate Type (Pickone) [1) NONE [0 SILT [/ SAND | GRAVEL MCOBBLE [ BOULDER [ BEDROCK " UNKNOWN

Structure Substrate Coverage | NONE st% [7/50% [0 75% [ 100% [F UNKNOWN

Physical Barriers (Pick all that apply) JNONE [ DEBRIS/SEDIMENT/ROCK [ DEFORMATION [ FREE FALL [ FENCING [ DRY [ OTHER

Severity (Choose carefully based on barrier type(s) above) M‘IONE 7 MINOR [ MODERATE [ SEVERE

Water Depth Matches Stream !(YES [/ NO-SHALLOWER [" NO-DEEPER [/ UNKNOWN [ DRY
Water Velocity Matches Stream [/YES [© NO-FASTER | NO-SLOWER || UNKNOWN | DRY

Dry Passage through Structure? [ YES WO 1 UNKNOWN Height above Dry Pasnge_@_

Comments E—_p_;%h “[!d !!ﬂ &mpu Vere
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OUTLET

INLET

ADDITIONAL CONDITIONS

[ METAL PLASTIC [© WOOD [© ROCK/STONE [T FIBERGLASS [© COMBINATION
1T 002 3 74 [55 |76 17 |7 FORD [ UNKNOWN [ REMOVED Outlet Armoring | NONE [/ NOT EXTENSIVE [ EXTENSIVE

Structure Material CONCRETE |

Outlet Shape

Outlet Grade (pick one) [ AT STREAM GRADE JFREE FALL [ CASCADE | FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Dimensions A.width & AT height & 28 c substratewaterwiath O GBHo. waterveptn 0. 0D
Outlet Drop to Water sﬁrface_J.b_%uﬂet Drop to Stream B 0 %l E. Ab Height (Type 7 bridges only)__uA—._

L. Structure Length (Overall length from inlet to uullel)Ji. &%

Inlet Shape IJI 2 U3 |4 S 06 [7 | FORD [ UNKNOWN [ REMOVED

Inlet Type IJPROJECI'ING [ HEADWALL [©" WINGWALLS [/ HEADWALL & WINGWALLS [ MITEREDTO SLOPE [ OTHER  [1 NONE

Inlet Grade (Pick one) dAT STREAM GRADE [ INLETDROP | PERCHED [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Inlet Dimensi awian 4 AL, Height 5.2;‘5 C.substratewaterwidth_ 2. 2> D.waterDepth O SV

Slope % (Optional) NA' Slope Confidence |7 HIGH [ LOW I Internal Structures | NONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER____

Structure Substrate Matches Stream [ NONE || COMPARABLE MCONTRAST]NG {7 NOT APPROPRIATE |1 UNKNOWN
Structure Substrate Type (Pick one) [/ NONE HSILT [ SAND | GRAVEL |= COBBLE [ BOULDER | BEDROCK [ UNKNOWN

Structure Substrate Coverage | NONE [ 25% [7 50% [0 75% Moo% [/ UNKNOWN

Physical Barriers (pick all that apply) dNONE [ DEBRIS/SEDIMENT/ROCK [ DEFORMATION [ FREEFALL [ FENCING [ DRY [l OTHER

Severity (Choose carefully based on barrier type(s) above) dNONE I/ MINOR [" MODERATE [ SEVERE

Water Depth Matches Stream [ YES [/ NO-SHALLOWER MNO-DEEPER [ UNKNOWN % DRY
Water Velocity Matches Stream [ YES [ NO-FASTER MNO—SLOWER '] UNKNOWN [ DRY

Dry Passage through Structure? [ YES dNO I UNKNOWN Height above Dry Passage.

Comments

OUTLET

INLET

ADDITIONAL CONDITIONS

Structure Material [0 METAL ] CONCRETE [ PLASTIC [ WOOD [ ROCK/STONE [ FIBERGLASS [ COMBINATION
Outlet Shape 11 |12 [#3 |14 [U5 |16 117 [1FORD [l UNKNOWN [ REMOVED Outlet Armoring [ NONE [ NOT EXTENSIVE [ EXTENSIVE

Outlet Grade (Pickone) [/ AT STREAM GRADE  [i FREE FALL [ CASCADE  [i@ FREE FALL ONTO CASCADE | CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Di i A. Width . B.Height C.Sub [Water Width D. Water Depth

OutletDroptoWaterSurface_________.  Outlet Drop to Stream B E.Ab Height (fype 7bridgesonly) .

L. Structure Length (Overall length from inlet to outlet).

InletShape 1 W2 W3 W4 W5 W6 N7 [WFORD [ UNKNOWN [ REMOVED

InletType [ PROJECTING [T HEADWALL 7 WINGWALLS [ HEADWALL & WINGWALLS  I™! MITEREDTO SLOPE [ OTHER I} NONE

Inlet Grade (pickone) [ AT STREAM GRADE [ INLETDROP %] PERCHED [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Inlet Di i A. Width B. Height C.Sub [Water Width D.WaterDepth .

Slope % (Optiona)______ Slope Confidence [© HIGH [ LOW Internal Structures | NONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER______
Structure Substrate Matches Stream [/ NONE [ COMPARABLE " CONTRASTING [ NOT APPROPRIATE |1 UNKNOWN

Structure Substrate Type (Pickone) [/ NONE |7 SILT [/ SAND " GRAVEL [ COBBLE [ BOULDER [ BEDROCK [! UNKNOWN

Structure Substrate Coverage | NONE [/ 25% [ 50% [ 75% | 100% [ UNKNOWN

Physical Barriers (pick all that apply) [ NONE [ DEBRIS/SEDIMENT/ROCK [ DEFORMATION [ FREE FALL‘[ FENCIN;: T DRY [ OTHER

Severity (Choose carefully based on barrier type(s) above) [ NONE [ MINOR [/ MODERATE | SEVERE

Water Depth Matches Stream [~ YES [/ NO-SHALLOWER I NO-DEEPER ' UNKNOWN I DRY o

Water Velocity Matches Stream | YES | NO-FASTER [/ NO-SLOWER [! UNKNOWN [ DRY

Dry Passage through Structure? [ YES [ NO [ UNKNOWN Height above Dry Passage - -
Comments
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K Majof $100ding happened foefore 3”‘{‘5@{ 04

e AQUATIC CONNECTIVITY

‘f‘ ~. . DATABASE ENTRY BY ENTRY DATE
M2 | Stream Crossing Survey
‘ NA.A.C (:h . DATA Fo RM DATA ENTRY REVIEWED BY REVIEW DATE

CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

Crossing Code C M‘ V€Y+ q Local ID (Optional)
Date Observed 8,/ 4',/ ZO ZO Lead Observer.

Town/County. Stream
"

no-d,tfm_w_wd_ﬂdt—rm B OMUTIANE  WPAVED [SUNPAVED [ DRVEWAY [ TRAL [ RAILROAD
1 eBas! "z BBsEE
GPS Coordinates (Decimal degrees) - HG2 % = E °N Latitude R RN . /e E Lz_ “W Longitude

Location Description

Crossing Type l%RlDGE [ CULVERT [0 MULTIPLE CULVERT [ FORD =1 NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[*0 BURIED STREAM [ INACCESSIBLE [ PARTIALLY INACCESSIBLE [:7 NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

Photoibs INET__ 2\ ouner__ A Z  uesreav__ 2Ol pownsrream_ RO OTHER

Flow Condition [/ NOFLOW [ TYPICAL-LOW MMODERATE [ HIGH l Crossing Condition I{OK [/ POOR [ NEW [ UNKNOWN

Tidal Site [ YES [' NO [ UNKNOWN [Allgnment [ FLOW-ALIGNED Wﬁ(EWEDbm | RoldFlllHclqht(Topolculvmloroadswlxe;b'idguo)_M_

kfull Width (Optionai) Confidence [ HIGH [ LOW/ESTIMATED Constriction [ SEVERE [7) MODERATE [ SPANS ONLY BANKFULL/
ACTIVE CHANNEL
Tailwater Scour Pool JNONE [ SMALL ! LARGE 71 SPANS FULL CHANNEL & BANKS
Crossing Comments

Structure Material [ METAL yCONCRETE [ PLASTIC ¥ WOOD  I¥f ROCK/STONE [ FIBERGLASS I COMBINATION
Outlet Shape 11 |2 [#3 W4 15 M6 {17 [ FORD [ UNKNOWN [ REMOVED Outlet Armoring [/ NONE  [1) NOT EXTENSIVE [ EXTENSIVE

Outlet Grade (pick one) ﬂ/AT STREAM GRADE [ FREE FALL [0 CASCADE [ FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED ¥ UNKNOWN

outlet Dimensions A.width 2 4D s.neight Y B c substratewaterwiatn 20 oo waterpepn . 219
Outlet Drop to Water Surhco_M.A_ Outlet Drop to Stream B N A .. EAb Height (Type 7 bridges oniy)_M—._
L. Structure Length (Overall length from inlet to ouuet)—'ig_lq

InfetShape W1 W2 W3 W4 WS VG [ 7 |2 FORD [ UNKNOWN [ REMOVED

InletType 7 PROJECTING I HEADWALL [ WINGWALLS I HEADWALL & WINGWALLS [ MITEREDTO SLOPE I OTHER [ NONE

Inlet Grade (Pick one) M\T STREAM GRADE |7 INLETDROP  [7] PERCHED [ CLOGGED/COLLAPSED/SUBMERGED 1 UNKNOWN

Inlet Di i A. Width 60 S ‘ B. Helgh(___l'l.g_,z C. Substrate/Water Mdﬂ\ﬂ.@, D. Water Depthj_ﬂl z

Slope % (Optiona). Slope Confidence [ HIGH [ LOW ] Internal Structures WONE [ BAFFLES/WEIRS [7] SUPPORTS [/ OTHER

Structure Substrate Matches Stream [/ NONE (COMPARABLE |7 CONTRASTING [/ NOT APPROPRIATE  [i¥ UNKNOWN
Structure Substrate Type (Pickone) 1] NONE [0 SILT 7 SAND [i@ GRAVEL [/COBBLE [ BOULDER [ BEDROCK [1 UNKNOWN

Structure Substrate Coverage | NONE [ 25% [ 50% [ 75% /100% "' UNKNOWN

Physical Barriers (Pick all that apply) [/ NONE MDEBRIS/SEDIMENT/ROCK [/ DEFORMATION [ FREEFALL ["/FENCING [ DRY [ OTHER

Severity (Choose carefully based on barrier type(s) above) [/ NONE |1 MINOR WODERATE | SEVERE K mu'% 0‘9’ m(m da':! 6

Water Depth Matches Stream \/YES [ NO-SHALLOWER " NO-DEEPER '/ UNKNOWN [/ DRY
Water Velocity Matches Stream WES [ NO-FASTER [ NO-SLOWER [ | UNKNOWN [ DRY

Dry Passage through Structure? [ YES M‘IO [/ UNKNOWN Height above Dry Passage

Comments
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CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

e, AQUATIC CONNECTIVITY

K/ / . DATABASE ENTRY BY ENTRY DATE
;gsf‘e Stream Crossing Survey

‘ NAA Ch‘ . DATA Fo RM DATA ENTRY REVIEWED BY REVIEW DATE

Crossing Code C ‘_A lVCV“" \ 0 Local ID (Optiona)
Date Observed p)'/ 4"’/ Z'O Lead Observer.

Town/County. Stream

wjluﬂmmm Qd Type [ MULTILANE WVED FUUNPAVED [/ DRIVEWAY [ TRAIL [/ RAILROAD
T- B >101°01 | " EmE s
@, .[‘8 Lq lq °N Latitude ﬁ . L% g@ [A W Longitude

GPS Coordinates (Decimal degrees)

Location Description

Crossing Type %RIDGE [ CULVERT @ MULTIPLE CULVERT [ FORD [ NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[ BURIED STREAM [0 INACCESSIBLE [ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

PhotolDs INLET___ & ouer__A o upsTREAM___ 25 25 DOWNSTREAM___ 2> & OTHER

Flow Condition 7] NOFLOW [ TYPICAL-LOW WODERATE I HIGH l Crossing Condition %K [ POOR [ NEW [} UNKNOWN

Road Fill Height (Top of culvert to road surface; bridge = 0).

Tidal Site [ YES [ NO [ UNKNOWN |Allgnmenl %LOW-ALIGNED [ SKEWED (>45%)

Bankfull Width (ptional) Confidence [ HIGH [/ LOW/ESTIMATED Constriction [ SEVERE [*' MODERATE [ SPANS ONLY BANKFULL/

ACTIVE CHANNEL

Tailwater Scour Pool VNONE [ SMALL [0 LARGE [0 SPANS FULL CHANNEL & BANKS

Crossing Comments

Structure Material [ METAL CONCRETE  [¥ PLASTIC [ WOOD [ ROCK/STONE [ FIBERGLASS [l COMBINATION
Outlet Shape |1 W2 W3 W4 W5 IZQ‘ |17 [Z/FORD [ UNKNOWN [ REMOVED Outlet Armoring [/ NONE [/ NOT EXTENSIVE [ EXTENSIVE

Outlet Grade (pick one) VAT STREAM GRADE [ FREE FALL |7 CASCADE [0 FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Dimensions A. Mdthﬁ.%& Helght#._a?—c Substrate/Water Md(h_IEL.@D. Water DQPM__LH__q
Outlet Drop to Water Surface. . Outlet Drop to Stream B NA’ E. Ab: Height (Type 7 bridges only)AM_\_

L. Structure Length (Overall length from inlet to OulleﬂA-’iéz'

InletShape W1 W2 W3 W4 WS 1(6 [/ 7 [0 FORD [ UNKNOWN [ REMOVED

InletType [ PROJECTING [ HEADWALL I{WINGWALLS [ HEADWALL & WINGWALLS Il MITERED TO SLOPE I OTHER I NONE

Inlet Grade (Pickone) ~ [J/AT STREAM GRADE [ INLETDROP  [% PERCHED [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Inlet Dimensions A, Wldm_l_a.% B. Hehht#‘m C. Substrate/Water MdthAL&.ﬁbD. Water DepthJ_.bJ

Slope % (Optiona)______ Slope Confidence [ HIGH [ LOW I Internal Structures [/ NONE [0 BAFFLES/WEIRS [/ SUPPORTS [ OTHER_____

Structure Substrate Matches Stream [/ NONE kVCOMPARABLE [ CONTRASTING [ NOT APPROPRIATE [ UNKNOWN
Structure Substrate Type (Pickone) [/ NONE  [1 SILT [ SAND [ GRAVEL [VCOBBLE [/ BOULDER [ BEDROCK @ UNKNOWN

Structure Substrate Coverage | NONE [ 25% [ 50% [ 75% VIOO% [] UNKNOWN

Physical Barriers (pick all that apply) [ NONE f«DEBRIS/SEDIMENT/ROCK [/ DEFORMATION [ FREEFALL [ FENCING [ DRY [ OTHER

Severity (Choose carefully based on barrier type(s) above) |/ NONE " MINOR MMODERATE [ SEVERE * “ood“ nq
= Li

Water Depth Matches Stream VYES [ NO-SHALLOWER [/ NO-DEEPER [/ UNKNOWN "I DRY
Water Velocity Matches Stream ‘LVYES [ NO-FASTER [ NO-SLOWER [/ UNKNOWN [ DRY

Dry Passage through Structure? [ YES (NO [ UNKNOWN Height above Dry Passage

Comments

ANLIATIC CONNFCTIVITY STREAM CROSSING SIERVFY NATA FORM

5/26/16

36



CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

AQUATIC CONNECTIVITY

i : Stream Crossing Surve
‘ NA.A.C Ch’ . DATA FORM g y DATA ENTRY REVIEWED BY REVIEW DATE

DATABASE ENTRY BY ENTRY DATE

Crossing Code Cm V e Y+ l ‘ Local ID (Optional)
Date Observed 8,/ ;"/ zo Lead Observer.

Town/County Stream

?

Type [ MULTILANE IﬁAVED [/UNPAVED |7 DRIVEWAY | TRAIL [ RAILROAD

E g °N Latitude - [} : gi @ @ D “W Longitude

%0
GPS Coordinates (Decimal degrees) | s I |

Location Description

Crossing Type VBRIDGE [] CULVERT [ MULTIPLE CULVERT |71 FORD @ NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[0 BURIED STREAM [/ INACCESSIBLE [ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

PhotoiDs INET__ DG oner__ HO upsTREAM___ D pownstReaM__ B D otHer

Flow Condition [/ NO FLOW {TYPICAL-LOW |7 MODERATE [l HIGH [ Crossing Condition [/ OK [/ POOR [l NEW [ UNKNOWN

Tidal Site [0 YES [ NO [ UNKNOWN |Allgnmont |11 FLOW-ALIGNED V§KEWED(>45-) i Road Fill Height (Top of culvert to road surface; bridge = 0)

Bankfull Width (0ptiona)) Confid I HIGH [ LOW/ESTIMATED Constriction [' SEVERE [/ MODERATE [ SPANS ONLY BANKFULL/
ACTIVE CHANNEL

Tailwater Scour Pool { NONE [ SMALL [ LARGE [ SPANS FULL CHANNEL & BANKS

Crossing Comments

Structure Material [ METAL VCONCRETE [ PLASTIC | WOOD [ ROCK/STONE [ FIBERGLASS [ COMBINATION
Outlet Shape 11 2 3 4 [0S % [17 [ FORD [ UNKNOWN [ REMOVED Outlet Armoring [/ NONE % NOT EXTENSIVE [ EXTENSIVE

Outlet Grade (pick one) [/ AT STREAM GRADE [ FREE FALL  [17 CASCADE  [i FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Di i A. Width B 5 3 B. Height L! q 2- C.Sub /Water Width 5 qq'b. Water Depth o %7’6
Outlet Drop to Water Surface_M_._ Outlet Drop to Stream B: N A' E.Ab Height (Type 7 bridges only)_NA_._
L. Structure Length (Overall length from inlet to oulm)—;ﬁ.ge 3

InletShape W1 W2 W3 W4 WS !{6 [77 [ FORD [ UNKNOWN [ REMOVED

InletType [ PROJECTING [ HEADWALL AWINGWALLS IWHEADWALL & WINGWALLS [ MITEREDTO SLOPE %1 OTHER % NONE

Inlet Grade (ickone) 17 AT STREAM GRADE  W/INLETDROP 1 PERCHED [ CLOGGED/COLLAPSED/SUBMERGED [/ UNKNOWN
Inlet Di i A. Width ' q ?OB. Height 3 q'—' C.Sub 'WnterWidﬂ\_’ﬂ} D.Waterbepth__Q..li%q

Slope % (Optiona)_________ Slope Confidence [ HIGH [ LOW ] Internal Structures [© NONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER

Structure Substrate Matches Stream  |' NONE E/COMPARABLE [ CONTRASTING [/ NOT APPROPRIATE i UNKNOWN

Structure Substrate Type (Pickone) [/ NONE [ SILT [0 SAND [@ GRAVEL [ COBBLE- [/ BOULDER [77 BEDROCK [ UNKNOWN

Structure Substrate Coverage [ NONE [ 25% [ 50% [0 75% n/loo% [/ UNKNOWN

Physical Barriers (pick all that apply) / NONE [ DEBRIS/SEDIMENT/ROCK |17 DEFORMATION [@ FREEFALL [/ FENCING (@ DRY [ OTHER

Severity (Choose carefully based on barrier type(s) above) L{NONE [ MINOR [ MODERATE [ SEVERE

Water Depth Matches Stream i(YES [/ NO-SHALLOWER  ["] NO-DEEPER I/ UNKNOWN [© DRY

Water Velocity Matches Stream J YAES [ NO-FASTER | NO-SLOWER [/ UNKNOWN [ DRY =

Dry Passage through Structure? EVYES FINO |© UNKNOWN HdghnboveDryPasuge_Z._.ﬂ -
Comments
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s, AQUATIC CONNECTIVITY

f y/ ) © DATABASE ENTRY BY zinm DATE
— Stream Crossing Survey

‘ NAAC Ch . DATA FORM DATA ENTRY REVIEWED BY REVIEW DATE

CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

Crossing Code. 6“‘ Ve V+ l2' Local ID (Optional)
Date Observed ( 8,/ 4;/ ZD Lead Observer.

Town/County. Stream

Type | MULTILANE %AVED [/UNPAVED |7 DRIVEWAY | TRAIL [ RAILROAD

g . tg [& Eg [; °N Latitude == [ = 6 . gg B L “W Longitude

GPS Coordinates (Decimal degrees)

Location Description

Crossing Type [ARIDGE [ CULVERT [} MULTIPLE CULVERT [/ FORD [ NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[0 BURIED STREAM |71 INACCESSIBLE [ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

photoos INET__ LD oumer Y4 wesmeam__ Y | pownsTREAM__ & 2= OTHER

Flow Condition [ NO FLOW %YP]CAL-LOW [ MODERATE [ HIGH I Crossing Condition w [ POOR 71 NEW [ UNKNOWN

Road Fill Height (Top of culvert to road surface; bridge = 0).

Tidal Site [0 YES [/ NO |8 UNKNOWN IAIiynment [ FLOW-ALIGNED [AKEWEDMS')

Bankfull Width (0ptiona) Confid [0 HIGH [ LOW/ESTIMATED Constriction [ SEVERE MAODERATE [/ SPANS ONLY BANKFULL/
s ACTIVE CHANNEL

Tailwater Scour Pool [NONE I SMALL I LARGE 71 SPANS FULL CHANNEL & BANKS

Crossing Comments

Structure Material |71 METAL [ CONCRETE [ PLASTIC [} WOOD M ROCK/STONE |7 FIBERGLASS [/ COMBINATION
Outlet Shape |1 [112 ¢ [4 |05 6 7 [N FORD |7 UNKNOWN [ REMOVED Outlet Armoring [ NONE [ NOT EXTENSIVE [ EXTENSIVE

Outlet Grade (Pick one) I%TSTREAM GRADE [ FREEFALL [ CASCADE [0 FREE FALL ONTO CASCADE |1 CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Dimensions A. \Mdﬂ\_gi.ab B. Height % q b C.Sub [Water Width. ‘S [ q bD. Water Depth—l._B_q'

Outlet Drop to Water Surfue_&. Outlet Drop to Stream BottomJA"_._ E. Abutment Height (Type 7 bridges only). /VA

L. Structure Length (Overall length from inlet to oullel)—,i& L‘

InletShape W1 W2 3 W4 |5 6 |7 [WFORD [ UNKNOWN [ REMOVED

InletType [ PROJECTING [ HEADWALL [T WINGWALLS [ HEADWALL & WINGWALLS [ MITEREDTO SLOPE I OTHER I NONE

Inlet Grade (pickone) | AT STREAM GRADE [/ INLETDROP [/ PERCHED | CLOGGED/COLLAPSED/SUBMERGED ' UNKNOWN
Inlet Dimensions  A. Mdm_zﬂ.z.g B. Helghtj_.gﬁ C. Substrate/Water \Mdth_é‘_‘t.ﬁ.& D. Water Depth__ia_‘i
Slope % (Optiona)_________ Slope Confidence [ HIGH [ LOW ‘ Internal Structures [%JONE | BAFFLES/WEIRS [ SUPPORTS [ OTHER______

Structure Substrate Matches Stream [ NONE [J’COMPARABLE [" CONTRASTING | NOT APPROPRIATE [ UNKNOWN
Structure Substrate Type (Pickone) |1/ NONE [0 SILT [/ SAND [ GRAVEL W/ COBBLE [ BOULDER [ BEDROCK [@ UNKNOWN

Structure Substrate Coverage [/ NONE [/ 25% [ 50% [ 75% VIOO% I UNKNOWN

Physical Barriers (Pick all that apply) [/ NONE [*© DEBRIS/SEDIMENT/ROCK | DEFORMATION [ FREE FALL [ FENCING [ DRY {/OTHER

Severity (Choose carefully based on barrier type(s) above) = NONE [ MINOR ﬁAODERATE | SEVERE

Water Depth Matches Stream ( YES [T NO-SHALLOWER [ NO-DEEPER [T UNKNOWN [ DRY
Water Velocity Matches Stream [ YES [ NO-FASTER [ NO-SLOWER [ UNKNOWN [ DRY
Dry Passage through Structure? | YES 5{N0 [/ UNKNOWN Height above Dry Passage

conmene NEN Bridat, ¥4 0viginal Weanduing Seream j\ge bepin Sreiveg.
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AQUATIC CONNECTIVITY

Stream Crossing Survey

DATABASE ENTRY BY ENTRY DATE

ann’

‘NAACCh . DATA FORM DATA ENTRY REVIEWED BY REVIEW DATE

CROSSING DATA

OUTLET

INLET

ADDITIONAL CONDITIONS

Crossing Code. Cu! VCY+ Tg Local ID (Optional)

Date Observed (Woo/oooo)muad Observer.

Town/County. M n n\lr mc& Rd = Stream =
Road Type | MULTILANE '[ﬁAVED [/ UNPAVED [ DRIVEWAY [ TRAIL [ RAILROAD

GPS Coordinates (Decimal degrees) ﬁ.q O 2 8 O °N Latitude =5 5:.8 6 0 5 5 “W Longitude

Location Description ge[ow %e Daml

Crossing Type MBRIDGE [0 CULVERT [ MULTIPLE CULVERT [ FORD [ NO CROSSING [ REMOVED CROSSING Number of Culverts/ Bridge Cells
[0 BURIED STREAM [ INACCESSIBLE [ PARTIALLY INACCESSIBLE [ NO UPSTREAM CHANNEL [ BRIDGE ADEQUATE

PhotoiDs INLET__ L] e 4B vesmean_ LB pownsTReam__ & (@ OTHER

Flow Condition [/ NO FLOW V TYPICAL-LOW [ MODERATE [ HIGH | Crossing Condition {OK [ POOR [ NEW [ UNKNOWN

Tidal Site [ YES | NO [} UNKNOWN |Allgnmen! l%LOW'ALIGNED [ SKEWED (>457) ‘ Road Fill Height (Top of culvert to road surface; bridge = 0)

Bankfull Width (0ptiona)) Confidence [ HIGH [1 LOW/ESTIMATED Constriction [ SEVERE [/ MODERATE 1 SPANS ONLY BANKFULL/
ACTIVE CHANNEL

Tailwater Scour Pool [{ NONE |77 SMALL [ LARGE {71 SPANS FULL CHANNEL & BANKS

Crossing Comments

Structure Material [ METAL VCONCRETE I PLASTIC [ WOOD I ROCK/STONE [ FIBERGLASS [0 COMBINATION
OutletShape {1 W2 W3 W4 WS % {17 [ FORD [ UNKNOWN [ REMOVED Outlet Armoring [/ NONE [ NOT EXTENSIVE  [© EXTENSIVE

Outlet Grade (Pick one) MT STREAM GRADE [ FREEFALL [} CASCADE [ FREE FALL ONTO CASCADE [ CLOGGED/COLLAPSED/SUBMERGED [ UNKNOWN

Outlet Di i A. Width “ q'os B. Helght_g_.% C. Substrate/Water Wldth_ggg D. Water Dopth__ﬁ_l?
Outlet Drop to Water Sudaceﬁ._ Outlet Drop to Stream B N A— E.Ab Height (Type 7 bridges only)JL._

L. Structure Length (Overall length from inlet to ou(le()4l_&_‘é I

inletShape W1 W2 W3 W4 BS [(6 [/ 7 [ FORD [ UNKNOWN [ REMOVED

InletType [ PROJECTING [ HEADWALL [ WINGWALLS " HEADWALL & WINGWALLS I MITERED TO SLOPE [ OTHER EVNONE

=
Inlet Grade (Pick one) dATSTREAMGRADE [ INLETDROP [ PERCHED [ CLOGGED/COLLAPSED/SUBMERGED ' UNKNOWN

Inlet Di i A. Width us g B. Height 6 m C.Sub [Water WIdth__H_L.S;'D. Water mpth—z&6

Slope % (Optiona)__________ Slope Confidence [l HIGH [ LOW | Internal Structures | NONE [ BAFFLES/WEIRS [ SUPPORTS [ OTHER

Structure Substrate Matches Stream ' NONE / COMPARABLE |1 CONTRASTING % NOT APPROPRIATE [ UNKNOWN
Structure Substrate Type (Pick one) [/ NONE 117 SILT [0 SAND [0 GRAVEL [ COBBLE JBOULDER [ BEDROCK [ UNKNOWN

Structure Substrate Coverage [/ NONE [ 25% [© 50% [0 75% 1/100% [7 UNKNOWN

Physical Barriers (Pick all that apply) {JNONE | DEBRIS/SEDIMENT/ROCK " DEFORMATION @ FREE FALL [ FENCING [ DRY [ OTHER

Severity (Choose carefully based on barrier type(s) above) [~ NONE [7 MINOR " MODERATE || SEVERE

Water Depth Matches Stream JYES I NO-SHALLOWER [ NO-DEEPER " UNKNOWN [ DRY
Water Velocity Matches Stream VYES [ NO-FASTER [ NO-SLOWER [/ UNKNOWN [ DRY

Dry Passage through Structure? | YES .( NO [ UNKNOWN Height above Dry Passage.

Comments
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Master Data Table Shows every site that was sampled and all of the

statistics ran at every site. * denotes no data available. **denotes that there was only one

Appendix B

palace to sample for macroinvertebrates at the culvert site. *** These sites did not have culverts
to sample or the culvert was not sampled. **** Fords cannot be scored using the NAACC

scoring system.

6L50
£9r'0
{190

67t 0
05€0-

7890
8L70
8L70
£870

SSAUUAA] BXE] 3JRIqRNANUIONE) UBPUNGY |43% ] SUOULBYS 31eIGIUaNUIOINE)Y 3ouBpuUNAY Inoi] Y00ig 3Auepungy Inoil umoig | AYisian SUoUUeYSYsly  apnySuo  apnie] UOReuQ Weans

#8500

90L0
80
L0

9999995550
SE0PT9S1T0

1190
S9L0
S9L0
8E60

+90L0

1997
€571
8997

8885587680
TORGETTT

£987
15L0
150
1920

40067

% %
% %
% %
% % %
% % %
% % %
% % %
% % %
% % %
% % %
% % %
% % %
% % %

0 1 1087

0 14 qeET
% % %
% % %

8 1 LT

¢ 1 0£0T

¢ 1 0£0T

£ 1 ¥SL0

10 0 0000

10 0 0000
% % %
% % %
% % %
% % %

0 I 1097

0 I 8057

« OVSTLB'SL 86006'6€
« E0898'SL- 9T€06'6€
« VET0S8SL LT06'6€

¥

« J0P0S8'SL- L8T0'6E

o GBS 99686E

« PIL8SL- (9686E

« LDBSL- 1H6R6E

+ 0988'SL- 96886E
6001058'5- 609206'6¢
L8098'SL- 6L6106'6¢
¥

« 998°SL- 7668'6E
EPSLS8SL- hL968'6E
{19898'L- 7L0%86¢
{19898'L- 7L0%8'6¢
BY0658'SL-  993%68'6¢
LS6198'SL- L6LT686¢
9977298'SL- 6760686

« 9885 T0686E
+ f968°5L- T988%6E

800968'SL- L£06588'6¢
LLBLS68'SL- TEEBR6E

¥
¥

¥
weassumog

weansdn
Weassumog
weansdn
Wweassumog
weansdn
Weas1sumog
weansdn
Weansumog
weansdn
Weassumog
weansdn
Weansumog
weansdn
Weassumog
weansdn
Wweassumog
weansdn
Weassumog
Weansdn
Weansumog
weansdn
Weassumog
weansdn
Weansumog
weansdn

¥

Jollieg oy

J3lLIeg WeAudisu|

J3luieg Jueaiudisu)

J3|uieg ueayudisu)

J3luieg Jueaiudisy)

J3lLIeg Weudisu|

J3iuieg Jueaiudisu)

J3ILIeg Jouy

Joldieg Jouly

JalLIeg JouN

J3luieg ueaiudisu)
JolLieg Jouly

J3luieg Jueaiyudisy)

Joydpsaq

wx O
e G
e {1
)
007
4

—

60
0
160

(60

160

190

s

Pl

21006 S

40



