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Introduction

The goal of this project was to pilot Ecosystem Science in Community Action, a new
working relationship among three of Rhode Island’s statewide organizations with missions
to promote good land stewardship — The Rhode Island Natural History Survey (RINHS),
the RI Rivers Council, and the RI Land Trust Council. The purpose of Ecosystem Science
in Community Action was to bring the science capabilities of RINHS to local
organizations that need them, using existing networks of contacts available through the
Rivers Council and Land Trust Council, with the result that local, grassroots organizations
can use science activities to attract public participation and build their own capacity to use
and understand ecosystem science. In addition, the scientific questions that we pursued
were designed to provide results that could further the local partners” own organizational
priorities.

The pilot project for this partnership is an Integrated Watershed Assessment and
Outreach, an assessment of the health of the HUC-12 basin of the Branch River, in
Burrillville and North Smithfield, RI, and Uxbridge, Mass. (Figure 1), using three
assessment criteria — 1) human disturbance measured using satellite imagery to determine
impervious surface as a percentage of land area and vegetated riparian buffer as a ratio of
vegetated to unvegetated stream bank length, 2) the ratio of potential to observed odonate
community diversity, and 3) qualitative assessment of benthic habitat health based on
observed aquatic macroinvertebrate and vertebrate community diversity.

The Branch River, a sub-basin of the Blackstone River, was chosen for this project because
1) it met the needs of the Blackstone River Coalition, which is looking for help recruiting
volunteers for its watershed monitoring and outreach projects, particularly in the RI
portion of the Blackstone watershed, and 2) it would help RINHS refine bioassessment
strategies for watershed-scale projects. In addition, RINHS has a large data set available
for the Branch from its Odonata Atlas of Rhode Island project.

By working on a watershed-wide scale, and partnering with two organizations that serve
as umbrellas for many land trusts and watershed groups, RINHS hoped multiple
organizational benefits would be achieved by all three partners. First, RINHS could
connect to a wide network of organizations (through the Rivers Council and the Land
Trust Council), and find new users of its ecosystem science services. Second, the Rivers
Council and Land Trust Council would be able to provide sound scientific data from the
watershed to their constituents, to be used to help build their capacity for conservation
management, planning, and stewardship. Third, the partners could advance their own
outreach and organizing efforts through a series of public events where volunteers could
be introduced to the collection of natural history data, and contribute to the data
gathering process.

This report summarizes the Integrated Watershed Assessment and Outreach project results
in three ways: 1) to present and discuss the scientific data gathered by researchers and
volunteers, 2) to evaluate the scientific and organizational values of this process, and 3) to
provide project partners with recommendations for future application of the Branch River
watershed data, and biological assessment and outreach methodologies.

Ecosystem Science in Community Action
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Figure 1. Map of Branch River watershed project area in Rhode Island and Massachusetts. The Branch

River watershed was the focus of the Bay Watershed Action Grant project called Ecosystem Science in

Community Action.



Methods, Partners, and Events

RINHS connected with potential volunteers and interested community members and
organizations through work in the field, in the classroom, and at a series of scheduled
public events and meetings.

Public Meetings

On May 25 RINHS and the Blackstone River Coalition (BRC) held an initial public
meeting in North Smithfield, RI. The meeting was advertised through local and regional
newspapers, email discussion forum lists, and contact with organization members. The
purpose of this initial meeting was to allow RINHS and BRC to present the project goals
and methods, and then moderate an open discussion with attendees to assess their interest
in the project, identify segments of the river that peaked their interest, and recruit
volunteers for field surveys.

A second public meeting was held in November to present the results of the outreach
efforts and scientific surveys within the Branch watershed. This final meeting was meant
to wrap up and summarize the results of the project, foster the transfer of scientific and
technical knowledge between groups, and provide an opportunity for community and
group members to begin discussions about how to use this new information to further
their own watershed, water quality, and/or organizational goals.

Collection and Analysis of Existing Data Sets

Following the first public meeting, we proceeded with collecting environmental health data
for the watershed through field surveys and research into existing data sets. Ten years of
existing fisheries data from the watershed were contributed by the Department of
Environmental Management, and the locations of rare, threatened, and endangered plant
and animal species were compiled from the RI Natural Heritage database (maintained by
RINHS).

Virginia Brown (RINHS Contractor) compiled seven years of dragonfly and damselfly
data collected for the Odonate Atlas of Rhode Island (Brown, in press), analyzed the
results within the Branch River watershed, and identified data gaps that needed additional
attention. Seven volunteers assisted Brown with Odonate surveys along the Branch River;
six during the Odonate Atlas surveys from 1998-2004 and one in 2005 along under-
sampled sections of the watershed.

University of Rhode Island researcher Dr. Y.Q. Wang and graduate student Yuyu Zhou
conducted a GIS-based remote sensing analysis of the watershed. Using available Landsat
TM imagery and RIGIS land use interpretation maps, they calculated the percent and
number of acres of land in impervious surface verses land in forest, wetland, water, or
agricultural cover (Appendix A, Wang and Zhou 2005). The Branch River watershed was
divided into three zones for the purposes of conducting a comparative analysis within the
watershed (Figure 2). Land cover types were calculated for two time periods, 1985 and
1999. The analysis and conclusions based on these four data sets are included in this
report, in Appendix A, and in Brown (2005).

Ecosystem Science in Community Action
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Figure 2. Map of the three Branch River watershed zones that were used for the impervious surface area
analysis (Wang and Zhou 2005). Most of the watershed is within Rhode Island, however the northern extent
reaches into Uxbridge and Millville Massachusetts. The border between Zones 1 and 2 follows Rt. 102, and

the border between Zones 2 and 3 follows Rt. 7.




Volunteer Field Days and Mini-Bioblitz

Volunteers that had been recruited from the initial public meeting and through
organizational volunteer pools were contacted for assistance in collecting field data.
Volunteers received “on-the-job” training in water quality monitoring techniques, aquatic
macroinvertebrate surveys, and plant identification methods. Three volunteers assisted
Kristen Puryear (RINHS Conservation Biologist) with biological surveys of the Branch
River watershed on three separate dates in July, August, and September. One experienced
naturalist also volunteered to help search for rare plant species in an effort to relocate and
confirm old records from the RI Natural Heritage Program database.

On July 30" RINHS and the Blackstone River Coalition hosted a mini-Bioblitz at Tarkiln
Pond in North Smithfield. RINHS hosts an annual Bioblitz that is designed to get
naturalists and taxonomic specialists out into the field to collect as much biological
information about a site as possible within a 24-hour period. The idea behind the mini-
Bioblitz was to invite the public to spend an afternoon in hands-on exploration of aquatic
and riparian area life within one portion of the watershed. Specialists were recruited for
the event to help with the biological surveys and to lead educational walks, including:

e Nina Briggs (Volunteer), Odonate survey

¢ Rick Enser (Zoologist, RI Natural Heritage Program), botanical and bird survey

e David Gregg (Executive Director, RINHS), butterfly survey

e Ray Hartenstine (Volunteer), freshwater mollusc survey

e Sindy Hempstaed (Volunteer), aquatic plant survey

e Alan Libby (Fisheries Biologist, Department of Environmental Management), fish

survey
e Kristen Puryear (Conservation Biologist, RINHS), botanical and bird survey

Classroom Outreach

In addition to the field surveys and public events, RINHS also brought concepts of
watershed science and watershed stewardship to classrooms in towns surrounding the
Branch River. Kristen Puryear (RINHS) collected a sample of aquatic macroinvertebrates
from Tarkiln Pond and brought them to two 5" grade classes at Callahan Elementary
School. Students were given tools such as hand lenses and easy-to-use insect keys to
identify the invertebrates and learn some of the key biological adaptations that allow them
to survive. By plugging the students’ data into a water quality rating system, their results
added to the body of volunteer-collected biological knowledge about the condition of the
Branch River. Puryear also brought a lesson on “Water Quality and Watershed
Stewardship” to a class of seniors at Burrillville High School. Students learned about how
land-use changes can impact water quality and watershed health. They then contributed
to the BayWAG project by calculating some of the changes in land-use within the Branch
River watershed.

All new data gathered during the project contributed to the watershed assessment reported
here and will be added to RINHS databases.

Ecosystem Science in Community Action



Summary of Methods, Partners, and Events
Methods
Conducted biological surveys using volunteers and specialists
Researched and compiled existing data sets
Presented educational programs (Callahan Middle School, Burrillville High School)
Held public education and outreach events (two public meetings, mini-Bioblitz)
Wrote final reports presenting data and conclusions (Brown 2005, Wang and Zhou
2003, this report)

Organizing and Contributing Project Partners
Rhode Island Natural History Survey
Rhode Island Rivers Council
Rhode Island Land Trust Council
Blackstone River Coalition
Rhode Island Natural Heritage Program
University of Rhode Island Terrestrial Remote Sensing Laboratory
Department of Environmental Management, Division of Fish and Wildlife
Department of Environmental Management, Division of Planning and Development

Organized Events
Public organizational and discussion meetings
Mini-Bioblitz
Educational programs

demonstration by Alan Libby (Fisheries Biologist,
RI Department of Environmental Management) at
Tarkiln Pond, Burrillville. This was one of several
biological surveys that took place during the mini-
Bioblitz on July 30"

Ecosystem Science in Community Action



Results of Integrated Watershed Assessment

Public Meetings

On May 25 RINHS and the Blackstone River Coalition held an initial public meeting in
North Smithfield, RI. Approximately 25 people attended. In addition to members of the
general public, the meeting attracted representatives from the Audubon Society of Rhode
Island, Trout Unlimited, the Blackstone River Watershed Coalition, National Park Service
(Blackstone Valley Heritage Corridor), Cumberland Conservation Commission, Brown
University Center for Environmental Studies, and the local river paddlers club.

The final public meeting and project wrap-up was held on November 9. Attendance was
low; however RINHS presented project results, including a summary of the remote sensing
analysis, biological surveys, and final recommendations. The Blackstone River Coalition
and RINHS began a discussion about strategies for future applications of the project
results and ways to disseminate these findings to a larger audience of active watershed and
conservation groups.

Mini-Bioblitz at Tarkiln Pond

Eight specialists participated in the mini-Bioblitz, assisting with field surveys and
educational demonstrations, and contributing biological data to the project.
Approximately 20 people attended the event, including residents from around Tarkiln
Pond. As a result of the field surveys, we were able to document 118 species of plants
(including one that is listed as a species of concern by the RI Natural Heritage Program
[Enser 2002]), 27 species of birds, six species of fish, three mammals, two amphibians, one
reptile, and 47 invertebrates, including 19 species of odonata (dragonflies and damselflies),
nine species of aquatic invertebrates (including mussels and crayfish), one beetle, and 15
lepidoptera (butterflies and moths) (Appendix B). The total number of species was 204.

Data Collection and Analysis
Data were collected and handled according to RINHS's Environmental Protection Agency
(EPA) approved Quality Assurance Project Plan (QAPP) (Appendix C).

Remote Sensing and Impervious Surface Area Analysis

The Branch River watershed was divided into three zones for the purposes of conducting a
comparative analysis within the watershed (Figure 2). Land cover types were calculated
for two time periods, 1985 and 1999. All procedures for this analysis, as well as results,
can be found in Wang and Zhou (2005), which is located in Appendix A. Zone 3 had the
most impervious surface area in 1999 (23.80%), followed by Zone 1 (12.04%) and Zone
2 (7.09%). In 1999, the percent of impervious surface in Zone 3 increased with distance
from the river, from 20.4% to 23.8%. The results were opposite in Zones 1 and 2:
impervious surface area decreased with distance from the river. As impervious surface
increased throughout the watershed between 1985 and 1999, results show that deciduous
forest cover underwent the largest decrease, suggesting that impervious surfaces were
increasing primarily at the expense of forest cover.

Odonata

From 1998 through 2005, 55 volunteers assisted with an Odonate inventory of Rhode
Island including the Branch River watershed. This multi-year state-wide inventory project
was funded by The Nature Conservancy, along with RINHS and the RI Foundation
(Brown, in press). The data were gathered over the seven year period in order to produce

Ecosystem Science in Community Action
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a comprehensive set of data that could be comparable in terms of intensity and effort
hours to a single-year survey. This multiple year approach resulted in a cumulative density
of data despite any potential constraints in volunteer power, funds, or other resources.
First analysis of the Odonate Atlas results revealed some data gaps in the Branch
watershed. Nonetheless the Atlas provided extensive information that contributed to this
project, and additional sites were visited during this project to fill the gaps. Seven
volunteers assisted Virginia Brown (RINHS Contractor) with Odonate surveys along the
Branch River; six during the Odonate Atlas surveys from 1998-2004 and one in 2005
along under-sampled sections of the watershed. The results from the Branch River
watershed can be found in Brown (2005), which is located in Appendix D. Twenty-eight
sites within the watershed were sampled between 1998 and 2005, yielding 97 species of
dragonflies and damselflies (Figure 3). This number represents 70.8 % of the 137 species
known to occur in Rhode Island. A summary of the major results are as follows:

1. Zone 2 had the highest # of Odonate species per site, Zone 3 had the lowest.

2. Zone 2 had the highest # of species per river site (sampling sites within the Branch
River itself), Zone 3 had the lowest.

3. Three species found on the river are considered sensitive to pollution and
degradation; all three were found below the Oakland Dam in Burrillville. Their
presence suggests that water quality is very good along this section of river.

4. 71% of Odonate species are located just below the Oakland Dam. This portion of
the watershed exhibits high species diversity and has large populations of four rare
species.

5. Impervious surface area is lowest in Zone 2 and highest in Zone 3; the number of
Odonate species per surveyed site increases as % of impervious area decreases in
each Zone.

6. The Branch River watershed contains five species that are considered rare,
threatened or endangered by the RI Natural Heritage Program.

Fish

Fisheries Biologist Alan Libby (RI Department of Environmental Management) conducted
a broad survey of Rhode Island’s streams and ponds between 1993 and 2002 (Figure 3).
His survey is the only source of cumulative, wide spread fisheries data for the Branch
River. Although the data from each site are not contemporary (each site was only sampled
once during the 10-year survey period), his was the most comprehensive data set we could
find, and we have therefore made comparisons between the sites. His survey of Rhode
Island’s portion of the Blackstone River watershed (Libby 2002) found 18 species of fish
(12 native and six introduced) across nine sampling stations (Appendix E). Of these
species, the three most commonly found fish were all introduced species (largemouth bass,
bluegill, and yellow bullhead). Conversely, the three least commonly found fish were also
all introduced species (black crappie, rainbow trout, and smallmouth bass). When Libby’s
(2002) data are broken down by watershed zone, Zone 1 has on average the lowest
number of species per site (2.5, as compared to the averages in Zones 2 and 3). Watershed
Zone 3 has on average the highest number of species per site (6.75, as compared to the
averages in Zones 1 and 2) (Appendix E). It is worth noting that Zone 2 has only a
slightly lower average number of fish species than Zone 3 (6.6 species/site, compared to
6.75 species/site).

Ecosystem Science in Community Action

11



L s 4 & i '_ i <53
Burrillville |+ Nonhsn“é%m“j —

Smithfield .
u’ N g 't $
'-n;ilcﬂ?l Legend
M - Branch Watershed Zones
My .
' Survey Locations
(Type)
[1 Dragonfly/Damselfly
® Fish N
© Aguatic Insect
Rare plant

Figure 3. Map of all biological survey locations within the Branch River watershed. Odonate surveys are
described in Brown (2005), fish survey data are courtesy of Libby (2004) and Gauvin (pers. com.). Rare
plant surveys were coducted by Puryear in 2005 based on data available through the Rhode Island Natural
Heritage Program (RINHP Data 2005). Aquatic insect surveys were also conducted by Puryear in 2005.




Rare and Endangered Species

The RI Natural Heritage Program
database, which tracks information
about rare, threatened, or endangered
species for the state, has records of
thirteen Heritage species and one rare
natural community occurring in the
Branch River watershed (RINHP
2005). These include nine plants,
three invertebrates, one reptile, and
one natural community (Appendix F).
In 2005 with the help of four
volunteers RINHS looked for and
successfully relocated three plant
records, confirming their presence in

the watershed (Figure 3). One of
these species (Early Saxifrage,
Saxifraga virginiensis) was on
conservation land owned by the
Audubon Society of Rhode Island.
The other two (Climbing Fern,
[Lygodium palmatum], and
Maidenhair Spleenwort [Asplenium
trichomanes|) were on private land. All three were in good condition.

Maidenhair Spleenwort (Asplenium
trichomenes), a fern that is listed as a species
of concern in Rhode Island. This plant was
found in North Smithfield, and is one of nine
plants in the Branch River watershed that are
listed as rare, threatened or endangered by the
RI Natural Heritage Program.

Classroom Outreach

Fifty-fifth graders at Callahan Elementary School learned about the concept of a
watershed and how aquatic insects can tell us something about water quality because of
their different adaptations for survival. Students were able to identify different sub-Orders
or Families of insects found in a sample from Tarkiln Brook (the outlet from Tarkiln
Pond) in Burrillville (Figure 3), and together their identifications suggest that the water
quality in this stream is Fair (on a scale of Good, Fair, or Poor).

Twenty-two students in a Bio-Tech class at Burrillville High school were given a
demonstration of how Geographic Information Systems (GIS) and remote sensing
technologies can be used to evaluate land use on a watershed scale. Students calculated
how different land use types changed over time and found that as the amount of
impervious surface area increased, the amount of runoff into the river increased. They
also found that the amount of land in forest increased after the 1930s, initially because
abandoned fields were converting to forest, but by 1988 forestland had begun to decrease
due to the increase in impervious surface area.

Ecosystem Science in Community Action 13



Discussion and Conclusions:
An Integrated Analysis of Organizational, Scientific, and Methodological Results

Organizational Conclusions (Public Outreach and Educational Opportunities)

Public Meetings
The two public meetings provided an important forum for discussion between project

partners and community groups that work within the watershed. Information generated
from the initial public meeting was very helpful in the recruitment of volunteers for field
work and the identification of topics of interest, such as water quality, recreation, and
fishing. Unfortunately, attendance at the final public meeting was low, and our findings
about the Branch River and its watershed were not shared with the community members
and organizations that could use them, as envisioned in the proposal. Nonetheless RINHS
has made the presentation prepared for the meeting available on its website and watershed
groups are encouraged to refer their constituents to it. Also RINHS has been asked to
present the project findings to the Natural Resources Conservation Service (NRCS) in
Rhode Island, to help them prioritize their own projects within the watershed. Finally,
RINHS discussed the results with The Nature Conservancy biologists and administrators
who were interested in how its results may contribute to their strategic planning.

Mini-Bioblitz at Tarkiln Pond

The Tarkiln Pond Bioblitz not only provided an opportunity to assemble large quantities
of previously uncollected environmental data about the pond, it provided another
opportunity for community members to become a part of the process of inquiry and
research about their watershed. By sharing their knowledge of a particular taxa or group
of organisms (mussels, dragonflies, etc.) and explaining relationships between the
organism and its environment, the specialists who helped collect the data were integral to
making this event a success. Our presence around the pond that day also attracted the
attention of nearby landowners, who stopped by to ask questions about the pond, gave us
permission to walk on their property, and shared their own knowledge of the pond, gained
from years of living along its margin. For example, one abutter remarked that weeds and
leeches have greatly reduced the swimmability at the pond since her youth. Also she
remembered in the past pouring gallons of bleach into the pond before swimming to kill or
repel leeches.

Classroom Outreach

RINHS originally proposed a second mini-Bioblitz. It was decided that redirecting that
effort into classroom outreach would be another fun and interesting way to bring lessons
about watershed health and watershed assessment to a different audience. The aquatic
macroinvertebrate lesson went very well with the 5" graders and is a great way of getting
kids involved in making their own discoveries about the river in their community. This
lesson is also very adaptable and could be done in the field as part of RINHS’s annual
Bioblitz event. Through the classroom activities, RINHS was able to increase its capacity
for teaching environmental lessons to different age groups while introducing its services to
a larger audience.

Ecosystem Science in Community Action
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Scientific Conclusions (Biological Surveys and Remote Sensing)

Remote Sensing and Impervious Surface Area Analysis

The remote sensing analysis of the Branch River watershed gave a relative approximation
of the differences in land use across the watershed for two different time periods. As
might be expected, the percent of impervious surface area increases toward the zone that is
closest to the larger population centers of Woonsocket and Providence. A closer look at
the undeveloped portions of the watershed reveals some important patterns in the
distribution of conservation land. Zone 1 has the most conservation land (1353 acres),
most of which is in Black Hut Wildlife Management Area (Department of Environmental
Management), and includes portions of the river's headwaters. Zone 2 has the least
amount of conservation land (234 acres), most of which is in small parcels that are 500 ft
or more from any river or water body. Zone 3 has 487 acres in conservation, but again
most of it is in small parcels that are 500 ft or more away from the river. Zone 2, with the
least amount of conservation land and the lowest percentage of land in impervious surface
area, likely has the largest potential for land use change, either towards conservation of
forestland, wetlands, and riparian buffers or towards development.

Limitations in the state's GIS coverages that were used for defining landuse types raised
questions as to the relevance of certain analyses, especially of riparian buffers. For
example, we had hoped to measure buffer widths from the centerline of streams, as
mapped by the GIS rivers coverage. However the coverage did not assign stream segments
a hierarchical order number, so the type or size (width) of a stream was not evident.
Furthermore, landuse types were identified based on what could be seen on the rivers
coverage and Landsat photo; as a result, smaller streams seem to have been missed and
some streams were broken up into discontinuous segments simply because the entire
length could not be seen.

The size of the watershed and the resolution of the Landsat photo presented another
challenge during the analysis process. The configuration of the watershed was such that
once a 1500 ft. zone of analysis was placed around all water bodies, the zone covered such
a large proportion of that watershed that the difference between water buffer zones and
the rest of the watershed was no longer meaningful for our analysis. As a result, it was
impossible to apply the same analysis process to all water bodies (small tributaries, vs.
large impoundments, etc.) within the watershed, and our analysis was limited to a more
coarse-filtered method that only captured larger sized features.

Finally, some calculations of land use change between years showed increases in some
cover types at the unlikely expense of others. For example, the percent area in wetlands
was found to decrease in Zone 1 between 1985 and 1999, which is unlikely given
wetlands development regulations. A similar unlikely change was seen in the increase in
percent cover of water in Zone 3. Although Wang and Zhou (2005) state that the level of
accuracy for the Landsat images is 91%, our results suggest that this application of remote
sensing technology may be inappropriate at certain scales or that some land cover types
are mapped with less accuracy than others.
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Odonate Survey
Brown (2005) wrote the following summary of recommendations for the Branch River
watershed:
e Protect large parcels of land through acquisition
e Focus protection on land adjacent to the Branch River, particularly from Oakland
dam downstream to Glendale and from the confluence of the Blackstone upstream
to Route 146, as well as at Tarkiln Pond
e Maintain forested buffers of at least 300 meters adjacent to and surrounding water
bodies, where feasible, with no less than 30 meters of forested buffer in other areas
e Monitor populations of rare species for both presence and population size and
analyze threats

Fish Data

Ten years of accumulated data suggest that fish diversity is lowest in Zone 1, which
encompasses the headwaters of the Branch River. This may in part be due to the fact that
streams are smaller in Zone 1, and are upstream from impoundments that restrict the
extension of large river species. Conversely, the higher level of fish species diversity in
Zone 3 may be due to the fact that it includes both small and large water courses, it is
below many of the large impoundments, and it has open access to a portion of the
Blackstone River. It is, however, noteworthy that Zone 2 had almost as many fish species
as Zone 3, despite having much in common with Zone 1 in terms of the structure of fish
habitat. Efforts to restore native fish populations to the Branch River could have
compounded beneficial results. Such restoration projects often require attention to stream
bank restoration and/or buffering, water quality improvements or maintenance, and
species management. Improvements along these lines can lead to better overall riparian
habitat, improved recreational opportunities, and better water quality; factors that would
improve habitat for other animal species as well and should be considered in any
restoration project.

RI Natural Heritage Program Database

The Branch River watershed contains 13 records of species that are listed as rare,
threatened, or endangered by the RI Natural Heritage Program (RINHP Data 2005). Of
these, nine are plants. Plants are the least mobile of the taxa, making them more
vulnerable to any loss or conversion in land use, or degradation of land cover. In
addition, most of these rare species occurrences are on private land. Zone 3 has the
highest number of rare species but 1/3 the number of conservation acres of Zone 1. Zone
2 has the 2nd highest number of rare species but the lowest number of conservation acres.
This distribution of rare species and conservation land means that private landowners are
the stewards of the majority of the rare species that are found in the watershed, whether
they are aware of it or not. In addition, the rare plants found here require undisturbed
and/or uncommon habitats that are unique to northern Rhode Island. As a result,
outreach and education about watershed health and stewardship, and the involvement of
community members in watershed protection, are of particular importance. Although we
were able to relocate three (out of three) listed plants, future monitoring of the remaining
listed species is recommended to verify their presence and assess threats, especially for
those with older (>5 years) records.
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Volunteer Field Days

Aquatic macroinvertebrate surveys were a positive way for volunteers to become involved
in a biological inventory project that produces informative and useful results. Water
quality and macroinvertebrate data collected for this project were primarily for outreach
and education purposes, and provided an opportunity for RINHS to expand its technical
experience. Even at low intensities, these aquatic surveys also helped us screen for
significant water quality problems at three sampling points. Of the three sites surveyed
(one in Zone 2, and two in Zone 3), each had water quality ranks of Fair, the middle of a
three-point scale. While this is positive news, it may not be good enough to support some
habitat, species population, or recreational goals, such as swimming, or habitat restoration
for pollution intolerant Odonate species or certain native fish populations. These water
quality and macroinvertebrate surveys fulfilled our reconnaissance, organizational, and
methodological goals. Nonetheless, future studies may require a different level of intensity
or additional metrics, depending upon the research question, watershed goals, and
available resources, all of which should be considered in the study design process.

Mini-Bioblitz at Tarkiln Pond

Tarkiln Pond is a man-made water body that supports a diversity of obligate wetland
plant and animal species. It also provides important habitat for odonates, including one
listed by the Heritage Program as a species of concern (RINHP Data 2005). The discovery
of a new population of Climbing Fern (a species of concern in RI) downstream from the
pond suggests that some stretches of riparian habitat adjacent to Tarkiln Pond are
relatively undisturbed and intact. The abundance and types of aquatic plant species
suggest that the pond has high nutrient levels, a factor that has solicited complaints from
some of the landowners on the pond that we spoke with. Two non-native invasive aquatic
plants, Fanwort (Cabomba caroliniana) and Diverse-leaved Milfoil (Myriophyllum
heterophyllum), are abundant, forming dense mats in some parts of the pond. A
description, photos, and control recommendations for fanwort can be found at the
following website: http://www.issg.org/database/species/ecology.asp?si=402& fr=1&sts=

It is notable that Purple Loosestrife (Lythrum salicaria), a very common and extremely
invasive non-native wetland plant, was absent from the pond shores and adjacent marsh.
If any individuals are found around the pond, they should be removed and disposed of to
prevent spread (Appendix G).

Integration of Results and Take Home Messages

In our analysis of the biological (fish, odonata, aquatic insects), physical (habitat, riparian
condition, water quality), and land-use features of the Branch River watershed, we came
to the following conclusions:

To protect as many biological and hydrological features as possible, conservation and
protection efforts should be focused on large parcels of land close to or on the Branch
River and its tributaries, especially in areas that have been found to have high values for
biodiversity yet low amounts of protection, such as in Zone 2 and land immediately
adjacent to the Branch River in Zone 3.

Zone 2 has high Odonate and fish diversity yet the lowest percent of impervious area
within the entire watershed. Therefore it could be argued that Zone 2 has the potential to
undergo the most change in the future. Zone 2 is an area where town planners,
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conservation groups, and interested members of the public could focus their efforts to
make smart-growth and smart-development decisions that take into consideration the
future health of the Branch River and its watershed. Areas in that would make good
candidates for focused stewardship and advocacy include the stretch below Oakland Dam
(Burrillville) and the area around and including Tarkiln Pond (Burrillville/North
Smithfield). Properties within these areas could be prioritized for conservation through fee
simple purchase or easements. Watershed stewardship activities could include: planting
streamside areas with native vegetation, reducing or removing non-point and point sources
of pollution, educating landowners about what they can do to protect the river, and
helping landowners become educated stewards of their land, in particular where rare,
threatened, or endangered species are found.

Zone 3 contains the main stem of the Branch River, which supports higher fish species
diversity, as well as good quality Odonate habitat at the confluence with the Blackstone.
Furthermore, our land cover analysis shows that the percent impervious area increases
with distance from the Branch River. Consequently, the riparian zones adjacent to the
river, which serve as the final buffers for water quality, have the potential to undergo
significant negative (or positive) land cover and land use changes. The riparian areas in
Zone 3 are therefore a second area that could serve as a focal point for future
conservation, restoration, planning, and/or educational efforts.

Further conservation land purchase in Zone 1, while potentially valuable for some goals
such as protecting wildlife corridors, large forested tracts, or rare habitats, may not be as
important for biodiversity protection within the watershed as action in Zones 2 or 3.

Suggestions for Further Work

e Develop a watershed-wide action plan that identifies goals for watershed
protection (for example # of species protected, miles of river in conservation,
water quality rankings improved, etc.)

e Identify good fish habitat and work to improve/protect high quality fisheries
(either through streambank restoration, riparian protection, dam removal, or
water quality improvement)

e Monitor populations of rare species, especially at identified hot spots such as the
Branch River below Oakland Dam, for both presence and population size and
assess threats
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Methodological Summary

The purposes of this project were the following: 1) bring the science capabilities of RINHS
to local organizations that need them, using existing networks of contacts, 2) enable the
Rivers Council and Land Trust Council to provide sound scientific data from the Branch
watershed to their constituents, to be used to help build their capacity for conservation
management, planning, and stewardship, 3) give partners the opportunity to advance their
own outreach and organizing efforts through a series of public events, and 4) help RINHS
refine bioassessment strategies for watershed-scale projects.

For the most part, we feel we were able to meet all four of these goals. The Integrated
Watershed Assessment project used three different methods to gather real data about the
health of the watershed (purposes #2 & #4) while utilizing volunteers from an existing
network (#1), and increasing public outreach efforts (#3). The outcomes of each method
were variable in terms of the volume of scientific data and volunteer involvement and
retention; however each made valuable contributions to the project.

The remote sensing project involved specialized computer skills and technology that
produced strongly science-based results and a valuable set of data that can be used for a
variety of community and watershed-based projects by town planners, scientists, and
concerned citizens alike. However, some caution should be used in interpreting the
results, for the reasons discussed on page 15 of this report. In addition the work was
conducted by academics and graduate students at the University of Rhode Island and did
not involve any public input or volunteer effort. Because the general public was so
disconnected from the remote sensing process, the results needed to be interpreted and
presented in a way that would interest and inform them to make it a valuable part of the
BayWAG project. Graphs, charts, and summary information were created in a final report
and are summarized here in order to provide the public with valuable take-home messages
and conclusions about the dynamics and processes within their watershed.

The odonate survey involved a small cohort of the general public in surveys, data entry,
and specimen preparation. It was a strongly science-based project that involved training
volunteers and using quality-assurance quality-control protocols to ensure accurate results.
Individuals involved in the Odonate surveys had a strong connection with the locations
where they worked and the scientific data they collected. The responsibilities of the
project gave them ownership over the results and likely strengthened their connection to
the river, the project, and volunteerism in general. This method therefore resulted in
producing well-trained volunteers who were able to contribute to scientific knowledge that
can be used to answer conservation, environmental health, and planning-related questions
within the watershed. Concomitant with its impact on volunteers is the high cost of a
survey such as the Odonate Atlas (Brown, in press). The BayWAG project was able to
benefit from the fact that the Odonate Atlas project was pre-existing, with volunteers,
training, knowledge, and results already in place. A <lyear long project such as BayWAG
would not have the resources or time needed to train and organize such a large group of
volunteers and volume of data and get a similar caliber of results. In addition, while the
odonate survey directly involved more of the public in actually collecting scientific
information about the watershed than the remote sensing project did, it still only involved
a small group of people who likely already had some previous interest in field biology,
entomology, or dragonflies and did not reach out to as much of the larger community as
other methods might.
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Volunteer field days with the RINHS Conservation Biologist engaged volunteers with a
broad range of interests. For the most part people got involved because they were looking
for a way to learn more about the Branch River, had a skill that they felt they could
contribute to the project, or wanted to get outside and learn something more about their
environment. Volunteer interests ranged from fishing to water quality to recreation to
botanical surveys, and the fieldwork was designed with flexibility to allow people to
pursue those interests as they collected data about the river itself. RINHS staff spent a
small amount of time organizing field work, but spent relatively little time training or
recruiting volunteers. In exchange, volunteers helped gather valuable data about the
watershed, connected to the project through direct participation, acquired new skills or
experience, and explored sections of the river or watershed that were previously unknown
to them, thus fostering additional connections to the watershed. With this method,
volunteers were directly involved in gathering new scientific information to be used for
this project. While this volunteer effort made positive scientific contributions to the
project, and had positive impacts on individual participants, it did not do much to advance
the outreach needs of our partnering organizations. Because the volunteers were drawn
from an existing pool of people previously organized by the Blackstone River Coalition,
our outreach efforts did not attract significant numbers of new members or volunteers.
We were “dipping from the same pool” and did not experience the increased public
involvement or expansion of the volunteer base that we had initially hoped for.

Public knowledge about the Branch watershed, and the interest of a few people in getting
involved in some of the field work, provided RINHS with information and resources that
improved our understanding of the watershed as well as our methods for large-scale
bioassessment. However, the public and the other project stakeholders were not involved
in the final analysis of the results. In addition, the low turnout for the final meeting meant
it could not serve as a catalyst or jumping-off point for people and organizations to get
their memberships, neighbors or communities involved. It seems that this is a problem of
disconnect between Producers (RINHS, Blackstone River Coalition, etc) and Consumers
(general public, some of whom are members of the Producer organizations). While we
believe the results could ultimately prove valuable for protecting watershed health in a
variety of ways, we either did not identify an appropriate pool of Consumers that would
be able to use the results to formulate their own action plan, or we did not do enough
publicity and outreach to attract their attention to that final meeting.

On the other hand, the project attracted the attention of the USDA Natural Resources
Conservation Service, The Nature Conservancy, and other groups and agencies working in
the Branch River watershed. Also the project provided numerous and varied
organizational and development benefits to RINHS, including 1) insights into outreach
methods, 2) improvements to our educational programs, tools, and equipment and 3)
additional organizational and public contacts. RINHS also now has a solid, informative
product to present to any of the watershed commissions, conservation groups, or towns
that have questions about the Branch River and its watershed. The methods we used
could provide either scientific knowledge directly to the watershed members, or serve as a
template for other projects in other watersheds. In the latter situation, it would be ideal to
have the audience and stakeholders — the people who will be carrying out watershed
stewardship and science activities — identified in advance so as to get more individuals
involved in the process, to include research, analysis, planning, and implementation of
advocacy and conservation efforts.
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The organizational contacts and public interest resulting from this project could be taken
as supportive of the Department of Environmental Management's (DEM) proposed
rotating basin approach for a statewide water quality monitoring strategy (DEM 2005).
DEM's method would focus scientific monitoring projects on a few basins a year on a -
year rotation. Our experience with the BayWAG project could provide rationale for this
method, provided that it includes a significant public outreach component for each
analysis.

In terms of both the scientific and organizational contributions to this project, we feel that
our combination of methods produced much greater results than a single method alone.
The mini-Bioblitz attracted a greater variety of public interest and produced a large
quantity of data. The volunteer field days were critical not only in terms of gathering data
but also in involving watershed members in the research process. And finally, the public
meetings provided a valuable opportunity to learn from the residents of the watershed.
Their involvement helped us locate access points to the river, identify issues of interest,
and perhaps most importantly, allowed us to get a glimpse of their dedication to
improving the health of the watershed.
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Appendix A:

Methods and Results from Land Cover Remote Sensing for Impervious Surface in the
Branch River Watershed

(Wang and Zhou 2005)
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Land Cover Remote Sensing for Impervious Surface in the Branch River Watershed

By Y.Q. Wang and Yuyu Zhou, 2005

Methodology:

Impervious surface area (ISA) is useful for environmental monitoring and
management, such as human disturbance. ISA is defined as any impenetrable material that
prevents infiltration of water into the soil. Urban pavements, such as rooftops, roads,
sidewalks, parking lots, driveways and other manmade concrete surfaces, are among
impervious surface types that featured the urban and suburban landscape. Remote sensing
is effective in acquiring the landscape characteristics. Multispectral and multitemporal
capabilities can provide the landscape characteristics and its temporal change. Spatial
distribution of ISA can be obtained from remote sensing data based on classification
methods.

According to the purpose of the project and the advantage of remote sensing data, two
satellite images were acquired to produce the land cover map and the final ISA data in
Blackstone area. They include a Landsat-5 Thematic Mapper (TM) image acquired on
October 28, 1985 with 30-meter spatial resolution and six spectral bands ranging from
visible to the mid-infrared portions of the spectrum and a Landsat-7 Enhanced Thematic
Mapper Plus (ETM+) image acquired on October 27, 1999 with the same spatial and
spectral resolution as the TM data.

With these data, unsupervised and supervised classification methods were applied to
create the land cover map and ISA distribution. The categories used in the classification
included: (1) Urban (impervious surface), (2) Urban grass, (3) Agriculture, (4) Deciduous
forest, (5) Coniferous forest, (6) Mixed forest, (7) Brushland, (8) Water, (9) Herbaceous
wetland, (10) Deciduous forest, and (11) Coniferous forest. Accuracy assessments for
final land cover classification were conducted. The results were compared with the original
Landsat images, 1:5000 Digital Orthophotographs, GPS ground reference data, and land
use data from RIGIS. The overall classification accuracy for both the 1985 and 1999 land
cover product in whole Rhode Island state was 91%. In order to make the comparison
Blackstone was divided into three zones, and the land covers were combined into six
categories: (1) Urban, (2) Agriculture, (3) Forest, (4) Brushland, (5) Water, and (6)
Wetland.

The water area was extracted from the land cover classification maps, and these raster
data was transformed to GIS shape file format. With the transformed data, three buffers
were built to make the further analysis based on GIS techniques. The buffers were clipped
out for three zones. With the assist of remote sensing software, the statistics of the land
cover and ISA in these zones were calculated for three buffers. The percents of