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Forward

Project SEARCH was created and developed by Alberto MimothétiOffice of
Communication and Education in the Connecticut Department of Environmental Protection (CT
DEP) in 1986. This program was started to provide students an opportunity to participate in field
science education and help the environment by gdttirved in research, monitoring, and
inventory of a local stream. Through a fiyear teacher enhancement grant awarded by the
Nati onal Science Foundation (NSF) and a partner ¢
[formerly Science Center of Connecti¢®CC)] in 1994, Project SEARCH has been modified
and expanded. The goals of Project SEARCH are to provide aybajhy, handson, field
research experience for high school students, and to generate usable water quality data. Students
responsible for gemating the data are the first step in responsible environmental management.
Project SEARCH has enabled thousands of students across Connecticut to actively participate in
the maintenance of the state's freshwater resources-teomgaseline informatiors icritical to
accurately identify trends in water quality. Through continued assessment of Connecticut's
surface waters, Project SEARCH produces valuable data used for initial environmental screening.
However, in order to verify abnormal or impacted cdndi# at any given stream location,
gualified scientific personnel conduct follewp studies under strictly controlled conditions.

For more information about Project SEARCH, please contact Erin McCollum at (860)
4243090 or via email atrin.mccollum@po.state.ct.usr go towww.projectsearch.org
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PROJECT SEARCH

High School Water Quality Monitoring in Connecticut
Abstract

Project SEARCH is an educational enhancement program in which students and teachers
from Connecticut high schools conduct physical, chemical, and biologicéiamiog of local
streams. Participating schools receive training and technical support and, in return, the schools
submit an annual report of their results to the Connecticut Department of Environmental
Protection. From September 2007 through June 2008;&8bls gathered water quality data at
82 sites on 65 streams. One hundred seventy five chemical and biological water samples were
collected statewide, 92 of which were analyzed by Project SEARCH staff for quality control
purposes. Data indicate that bétdifferent school sites sampled, 6 sites or 7.32% had excellent
water quality, 48 sites or 58.53% had very good water quality, 24 sites or 29.27% had good water
quality, 4 sites or 4.88% had poor water quality, and no sites had very poor water quraity.
were fewer sites in both the excellent and poor water quality categories, meaning that the trend of
the scores moved more toward the middle of the range. The quality of some sites improved while
other deteriorated'his report provides backgroundanmation about Project SEARCH as well
as a summary of all 202008 wateiguality monitoring data.

What is SEARCH?

Project SEARCH was initially created and developed by Alberto Mimo of the Office of
Communications and Education at the Connecticut Deygaut of Environmental Protection (CT
DEP) from the years 198894. His vision was to involve High School students in real scientific
research and benefit the environment by monitoring the health of local streams. A National
Science Foundation (NSF) gtamas acquired through a partnership of the Science Center of
Connecticut (SCC), [now The Childrends Museum (T
source of outside funding was used to further test and improve Project SEARCH protocols while
disseminéing the program to more than 135 CT High Schools across the state frort 9984
From the year 2000 to 2002, the SEARCH program was run on funding from two sources. The
CTDEP provided funding to continue contact with and provide technical suppaatirers
involved in the program. The CT Department of Higher Education (CT DOHE) provided funding
via an Eisenhower Professional Development grant to continue expanding the program through
training new teachers at participating schools and to bring nevolscinto the program. For the
20022008 academic years, the SEARCH program has continued to expand while running on
continued funding from the CTDEP through section 319 of the Clean Water Act and also from
Long Island Sound Secondary Research funds.

Through training workshops and regular contact with professional scientists, teachers
learn new instructional techniques and increase their knowledge of aquatic ecology,
environmental chemistry, entomology, and scientific reporting. Under the guidanceed tra
teachers, students use monitoring equipment and scientific techniques to produce valuable water
quality data. The data is then assimilated into this formal report available to public and private
agencies to compile water quality information on Corinatstreams.

The goal of the project is twofold. First, SEARCH strives to provide comprehensive
training and some equipment to high school teachers in order to implement a water quality
monitoring program in their school. Through these trained teacherprogram then provides
students with valuable hands education about scientific data collection and analysis. The use



of real science to generate useable data gives the students a strong sense of responsibility.
Second, the project aims to providemanmunity organizations such as watershed associations,
environmental organizations, consulting firms, municipal commissions, and the CT DEP with
"red flag" and baseline data for initial water quality evaluations.

Where is SEARCH?

Since its inception in994 Project SEARCH has trained 349 teachers from 162 high schools and
middle schools across the state of Connecticut. Through these efforts SEARCH has expanded to
over 88% of municipalities (Figure 1). During the 2@D08 school year teachers with

SEARCH training took their students and equipment to a total of 82 different sites across the state
of Connecticut. Multiple sites were monitored in every major basin across the state (Figure 2).

Figure 1. Towns of Connecticut colooded
by level of activity in Project SEARCH.

Dark blue coloring = towns whose schoo
have 20072008 data included in this report

Striped light blue coloring = towns with
SEARCH trained faculty in #nschools

White coloring = towns with no current
involvement with SEARCH

Figure 2. Geographic distribution of 82
sites monitored by Project SEARCH
during the 20072008 school year.




How does SEARCH work?

Each school chooses at least one stream locttad is easily accessible and nearby the
school. Some schools select multiple locations on the same stream, while others sample on a
number of different streams. The selection of local streams helps build a sense of stewardship
amongst the students ahrcting the monitoring. As part of the site selection process, the
students utilize a habitat assessment to compare any potential sites with a reference stream in
their major basin. These reference streams represent ideal riffle stream habitat diawidlra
all sites in the basin to generate comparable data by assuring that all data collection is from
similar streams. If a stream scores too low during the habitat assessment, it should not be used in
SEARCH patrticularly for macroinvertebrate companis. Once a site has been identified,
students collect information on physical, chemical, and biological parameters (Table 1). Ideally,
students will collect data from their stream twice in the fall and twice in the spring.

Table 1. Physical, chemigand biological parameters measured by Project SEARCH students
Category Parameters Measured

Physical Riffle habitat evaluation, Stream corridor, Local land use,-Roimt
Source Pollution Potential, Water temperature, Stream flow, Total
Dissolved Solids
Chemical Dissolved Oxygen, Biochemical Oxygen Demand, pH, Alkalinity,
Hardness (Total, Calcium, and Magnesium), Nitfditeogen, Ammonia
Nitrogen, and Orthophosphate
Biological Escherichia Coli, RiffleDwelling Benthic Macroinvertebrates

Data geneitad by the students must be reliable and comparable to state data. To ensure
reliable data, Project SEARCH follows a quality assessment/quality control (QA/QC) program
according to US Environmental Protection Agency (EPA) QA/QC project plan guidelingio(Ma
1996). A major component of this plan includes taking duplicate samples at each site (Beauchene
et al 1996). During the year 2000 Project SEARCH updated the QAPP to comply with current
EPA Section 319 guidelines (Beauchene et al. 2000). In brief, SBASRAES will collect a water
sampl e al ongsi de of t-bollectadtsamgple was pravioushasoimitted to The ¢
the State of Connecticut Department of Public Health Bureau of Laboratory Services for chemical
analysis. Since the beginning2803, SEARCH staff haveot had access to the State Public
Health Bureau. Due to budget cuts the state is no longer accepting surface water samples from
any organizations in Connecticut, including Project SEARCH. Now SEARCH staff collect
duplicate samps and run the tests using equipment similar to the participating SEARCH
schools. The staff generated comparison data is still sent to the schools for comparison with
studenigenerated data. If discrepancies are found between the two sets of resUREFEEIAff
attempt to identify possible causes. SEARCH staff will also verify macroinvertebrate
identifications either during or after identification sessions. If discrepancies are found, a
corrected list is returned to the monitoring class.

To ensurghe data is comparable, teachers are trained in standardized methods covering
all facets of water quality monitoring. An agenda of the upcoming workshop is posted our
website and details of the training are described ifPtbgect SEARCH Water Quality
Monitoring Manual . The entire manual is available for free download at
www.projectsearch.org/download.htm. In the past, each school received equipment needed to
perform the monitoring tasks. Under the prograr
provided with complete sets of equipment but will be given information on how to obtain the
appropriate equipment. Staff assistance in the field and in the lab is provided to assure standard



protocols are followed. Each of the sites must meet minimum stinidagrhabitat requirements.
Specifically, the site must be a riffle (a shallow, fia&iving section of stream which has a rocky
bottom). Students select an appropriate monitoring site by following methodologies set by the
EPA in theRapid BioassessmeRtotocols for Streams and RivgRlafkin et al. 1989).

What types of data does SEARCH produce?
Physical Data

Introduction

The physical and geographic characteristics of a stream including gradient, substrate
geology, discharge patterns, drainage bas#a, location within a drainage basin, and
surrounding land use influence numerous biological and chemical parameters (Allen 1995).
Therefore, it is important that the stream habitat and surrounding land use be assessed and
monitored.

A flowing body ofwater is a mosaic of small microhabitats including pools, runs, and
riffles. Each of these areas can be identified by differences in physical variables such as depth,
current velocity, substrate type, and gradient. Studies have shown that the most avatierat
quality data come from evaluating the community of organisms living in a riffle (Klemm et
al.1990). Therefore, before making biological collections, it is important that SEARCH schools
identify an appropriate riffle in their stream.

Land use suounding the stream can have a major impact on water quality. Areas
dominated by forest generally have the least impact on water quality while urban and commercial
land uses have the greatest impact (Allen 1995). The source of pollutants can be industrial o
sewage treatment plant discharges (point source) or runoff from impervious surfaces, residential
lawns, agricultural areas, golf courses, and leaky septic systempdimirsource or NPS
pollution). NPS pollution is now recognized as a major conceimlboally and regionally (CT
DEP 1994). By noting land use surrounding a stream, one can infer potential human influence on
water chemistry and aquatic life.

Project SEARCH has recently created a Maint Source Pollution data sheet for
schools to utilte during the academic year. Students will measure the length of stream bank with
a forested buffer, estimate the percentage of impervious surface in the area, and fill out a list of
potential NPS sources. This data will be included in all reports geddrg SEARCH schools
and submitted to Project SEARCH. These efforts will greatly increase the amount of knowledge
collected on each school's site. Another goal of the NPS data sheet is to increase the awareness of
NPS issues with the teachers and sttalagvolved in Project SEARCH. Completion of the data
sheet willpotentially inspire discussion of how NPS pollution is related to water quality issues.

Project SEARCH will report on the results of the completed data sheets and hopefully the
level d NPS data submission will continue to increase every year. Until several more schools
submit this data, staff will not include the results in the report, but they will be filed with each
school s hard copy fil es.

Methods

Project SEARCH evaluates seakphysical parameters through map interpretation and
field observations. Students first delineate the drainage basin boundary for their study stream.
Once this area is identified, several maps including Wastewater and Leachate Discharge Sources
(known pant source pollution sites), Water Quality Classification (CT DEP 1992b), National
Wetland Inventory, and topographic maps are used to predict the water quality of a section of the



study stream. Field observations are used to confirm map data, as wehiify an appropriate
study site. Predominant land use and the potential for NPS pollution are noted for the immediate
stream area.

Physical evaluations of the site follow recommendations fRapid Bioassessment
Protocols for Streams and RivegRlafkin et al 1989). To ensure that biological collections are
done in an appropriate location and are relatively similar to each other, students assess their site
by awarding points to nine different riffle habitat variables. The point total is then compared to
the total from a stream considered to have optimal habitat within the major basin watershed
(reference stream). If an evaluated area is less than 75% comparable to the reference stream, the
site is not considered appropriate for macroinvertebrate assgssme

Chemical Data

Introduction
Water chemistry data provide information on substances dissolved and suspended in the
stream water. Aquatic chemistry influences the health and variety of plants and animals
inhabiting the stream, as well as the saféthe water for drinking and recreation. SEARCH
schools analyze 11 different chemical parameters, including three nutrients. Parameters measured
include dissolved oxygen, biochemical oxygen demarth{, pH, alkalinity, hardness (total,
calcium, and magrsium), nitratenitrogen, ammoniditrogen, and orthophosphate. Due to its
direct influence on several chemical concentrations, water temperature is also measured.

Methods

All parameters are measured using equipment purchased from Lamotte Chemical
Company (Kit # CTDEP XX00058A). All tests except pH, ammoni&rogen, nitratenitrogen,
and orthophosphate involve a titration procedure. pH is measured using laghdnaeter.
Ammonia nitrogen, nitratenitrogen, and orthophosphate are measured phetdcdly using a
Lamotte analog colorimeter (MC 1600) or Smart Colorimeters from Lamotte. Some schools may
also utilize a spectrophotometer for nutrient analysis. These schools have been given the proper
wavelength information to run the tests with the spgttotometers. For each chemical
parameter except pH, at least three replicate samples are measured and the mean calculated and
reported as parts per million (ppm). For pH, three replicates are measured and the median
recorded.

Test results provide a sret view and are specific to the time and place of collection.
Analysis of chemical data allows for a quick and efficient method to determine approximate
water quality for a given reach of stream.

Biological Data

Introduction

Biological parameters sated by SEARCH schools includecoli, total coliform
bacteria, and riffladwelling benthic macroinvertebrates. Rather than test directly for disease
causing bacteria, Project SEARCH tests for indicator bacteria (e.g. fecal coliform bacteria).
Advantages Pusing indicator bacteria are: (1) they are usually not pathogenic, (2) they are easy
to culture, (3) they are associated with the presence of pathogens, and (4) they have been used
extensively as indicators of sanitary conditions. A disadvantage ofgdstifecal coliform is
that they are found in the gut of all wabilooded animals and are not specific to human waste.
Although the presence of high levels of fecal coliform bacteria may indicate contamination from



human sewage, high readings may alsaaide with rainfall events in which wildlife, pet, and
farm animal wastes wash into a stream.

The Connecticut Departments of Public Health and Environmental Protection have been
using Enterococci as a bacterial indicator of sanitary quality at degigpetiging beaches since
the mid1980s. For designated bathing areas in both fresh and salt water, Connecticut has used
61 Enterococci colonies per 100 ml as the single sample criteria, and 33 colonies per 100 ml as
the criteria for a geometric mean. By approval by the US Environmental Protection
Agency, the State of Connecticut will soon adopt new bacterial standards that differentiate
between designated bathing areas and areas used for other recreational uses (e.g., boating,
fishing), and betweera#t waters and fresh waters as follows:

Water type Use Indicator Criteria (single samplg
Fresh water Designated swimming Escherichia coli 235/100 ml
Fresh water Nondesignated swimming  Escherichia coli 406/100 ml
Fresh watr  Other Recreational uses Escherichia coli 576/100 ml
Salt water Designated swimming Enterococci 104/100 mi
Salt water Other Recreational uses Enterococci 500/100 ml

Riffle-dwelling benthic macroinvertebrates are organisms primarily restrictbd tiffle
environment, living either on or in the substrate. These organisms have a range of pollution
tolerances from no tolerance (live in very clean water only) to facultative (live in most water,
clean or polluted) to very tolerant (live in pollutedter). Biological sampling procedures
involve comparing the benthic community of the monitored stream to the benthic community of
an established high quality stream. In comparable habitats, differences between community
structure at two streams may be suleof water quality differences. However, season, food
availability, differences in life histories, and other variables can have a major influence on the
structure of the benthic community and must be considered when interpreting results.

Methods

Stucent sampling for fecal coliform bacteria follows standard membrane filtration
techniques using sterile collection containers and Millipore Company equipment. Bacteria
cultures are incubated for 24 hours at #€5colonies are counted and reported per 100
milliliters. By switching to the new media the schools will cultBrecoliand the data will be in
line with new state standards as they are issued. The procedure for sampling and processing
remains the same for student analysis, with the only differbaing a cooler incubation
temperature of 35C instead of 445C.

In this report, data for onli.coliis presented. Currently, The State of Connecticut uses
E coliand Enterococci to assess the quality of drinking water. Enterococci are used to assess
surface water quality at designated beaches. Fecal coliform was used as an indicator for other
surface waters, but the CT Department of Environmental Protection recently switched to utilizing
E. coli. The maximum allowable density for Enterococci at fneglar beaches is 61 colonies/100
mls for a single sample and a geometric mean of 33 colonies/100 mls for several samples. The
drinking water criteria for botk. coliand total coliform is O colonies/100 mis.

All macroinvertebrate methods (except iddaéfion to the family level) follow protocol
3 of Rapid Bioassessment Protocols for Streams and RiR&kin et. al. 1989).
Macroinvertebrates are collected from a riffle area. A-d@@anism sutsample is taken in the



lab. The suksample is identifiedo the family level and tallied. Tallies are then used to calculate

the following metrics: taxa richness, Ephemeroptera/Plecoptera/Trichoptera (EPT) index, scraper
to collectorfilterer ratio, EPT to Chironomidae ratio, percent contribution from the darhina

taxa, and the Hilsenhoff Biotic Index or HBI (modified to the family level). Comparing metrics

for the study stream with those for a reference stream in the Major Basin allows inferences about
water quality. A reference stream is a stream having thet dtainable" water quality condition

for a particular region or watershed. These "best attainable" conditions are found in areas with
minimal water quality impact from human population and land use practices. The
macroinvertebrate community at a refer@stream represents the best attainable biological
community. This being so, when comparing metrics for the study stream and the reference
stream, any differences noted in the two macroinvertebrate communities may be directly related
to water quality diffeences.

What did SEARCH conclude?

The remainder of the report is a summary of the data generated by SEARCH schools
during the 20072008 academic year. Data are divided into 4 sections. Each section corresponds
to one of four major drainage basins: Haos&, Connecticut, Thames, and four Coastal basins
combined as one. The format of each section is the same. Site locations are given first, followed
by physical, chemical, and biological data summaries, an evaluation of water quality by season
and for theyear, and a comparison of 20R%08 data with water quality data for sites monitored
during previous years.

Water quality for each site is rated on a 5 point scale where 5 = excellent water quality, 4
= very good water quality, 3 = good water quality; goor water quality, and 1 = very poor
water quality (Table 2). This scale was developed to provide a common frame of reference for
comparing Project SEARCH data. Ratings were determined by first assigning a point value to
each parameter on every samglatate. Point values were based on the ranges found in Table 2.
For each parameter, an average rating for fall and spring sampling trips was calculated (Table 2).
A water quality score for each season (fall and spring) was calculated by taking the thean of
parameter averages (Table 2). A water quality score for the sampling year was calculated by
taking the mean of the two seasonal scores (if sampling occurred in both seasons) (Table 2).

Guidelines for water chemistry and macroinvertebrate scores fodrable 2 were based
on 1994 United States Geological Survey data and-200@ CT DEP macroinvertebrate data
(Hoffman, CT DEP Water Management, personal communication), respectively. The
macroinvertebrate reference data scores were from 1999 samjpigReference values were
determined for each major basin using data collected at the following streams: the Shepaug River
for the Housatonic major basin, the Salmon River for the Connecticut major basin, the
Willimantic River (chemistry) and the Natalng River (macroinvertebrates) for the Thames
major basin, and the Eightmile River (south central macroinvertebrates) and the Saugatuck River
(chemistry and southeastern/southwestern macroinvertebrates) in the Coastal major basins. Fecal
coliform scores wer based on historical guidelines for swimming and other contact recreation
(CT DEP 1992a).

Due to the expected high variance in Project SEARCH data, guidelines were set
conservatively. Since a major goal of Project SEARCH is to provide agiglity, handson
educational experience, there is a high probability that results will vary widely. Sources of
variability include, but are not limited to, lack of familiarity with testing procedures, the changing
student body, the difficulty of calling titration @points, and macroinvertebrate identification
errors. When errors were made in water quality conclusions, the tendency was to overestimate the



amount of human influence. For questions about information in this report, please contact Project
SEARCH at (860%24-3090 or emaikrin.mccollum@po.state.ct.us



mailto:erin.mccollum@po.state.ct.us

Table 2. Parameter guidelines used in determination of water quality summary scores.

Parameter

5

4

1

Land Use &
Pollution Sources

Excellent

Primarily forested
watershed. No
human influence
from residences,
agriculture, or
commercial sites.

The fAbedg
attainable
situatio

region.

Very Good

Mix of
residential,
agricultural, or
commercial land
uses ad forest.
Little influence
due to
appropriate
buffer zones.

Mix of
residential,
agricultural, or
commercial land
uses and forest,
OR dominated
by one type of
use with
moderate
influence due to
inappropriate
buffer zones.

Primarily one
type of land use]
residential,
commercial, or
agricultural.
Large influence
due to lack of
buffer zones or
heavy
development up
to stream bank.

Very Poor

Primarily a point
source discharge
resulting from
industry,
agriculture, or a
residence.
Extreme influence
due to direct
contanination.
Not an ideal
sampling location.

Non- Nutrient

Values are similar
to those typically
reported from a
reference stream.

pH or
temperature
slightly outside
reference range

pH, temperature
AND dissolved

oxygen outside
reference range

pH, temperature
or dissolved
oxygen well
outside

Any one chemical
parameter found tq
be sohighastob
detrimental to mos

reference range aquatic life.
Nutrients Same Nitrate or Orthophosphate| Orthophosphate Same
Ammonia slightly above ammonia, or
slightly above of| reference value,| nitrate well
reference range. above reference
range.
Fecal Coliform <100 col/100mls 101-199 200999 10009999 col/ >10,000 col/
(or E.COLI) <100 col/100mls col/100mls col/100mls 100mls 100mls
100-235 236700 7002500 >2500
col/100mis col/100mis col/100mis col/100mls
Macroinvertebrates | Non-impaired Slightly Moderately Severely Limited densities
impaired impaired impaired of organisms
Inadequatéduffer Inadequate Inadequate Inadequate Inadequate buffer
zone covers only buffer zone buffer zone buffer zone zone 75100%
Non-Point Source 0-15% of stream 15-25% of 25-50% of 50-75% stream stream bank,
Data Sheet bank, Impervious stream bank, stream bank, bank, Impervious surfacq
surface measure§  Impervious Impervious Impervious 65-100%

0-10%

surface 120%

surface 2040%

surface 4665%

Score determination formulas

Average score for each sample datehys score+ Inorg score+ Nutrients score+ Fecal score+ Macro score€iPS s
# of parameters evaluated for that date

Average score for each season (fall or springBum of scores for all sample dates
# trips taken during the season

Average score for the year** Average Fall sampling score + Average Spring sarggicore

2

* |f sampling occurred only once in a season, the average score for the sample date is used
** |f sampling occurred in only one season, the average score for the season is used.



Project SEARCH Bacteria Testing Change

Project SEARCH used the Connecticut Department of Health Laboratory for chemical
and bacteria analysis for quality control purposes until May of 1998 when the Health Lab ceased
testing for Fecal Coliform in surface waters. The new procedure is totdxith Total Coliform
and Escherichia colH. coli). E. coliis a better indicator of fecal contamination because it is
always associated with the gut of wabfeoded animals. The Fecal Coliform group includes
Klebsiella spp., which can be a frlseing organism. This change by the Health Lab weakens the
quality control analysis portion of Project SEARCH. However, the vast majority of fecal
coliform bacteria ar&.coli so, for current school testing comparison, fecal coliform bacteria
results should coelate withE. coliresults from the State Health Lab.

For more accurate comparison and improved QA/QC standards, Project SEARCH is
suggesting a new media for culture growth. The membrane filtration technique will remain the
same as previous years. Tdwy difference in procedure is to incubate &t @Snstead of
44.53C. Another recommendation is to use smaller volumes of water than for fecal coliform,
since total coliform is more abundant. By usingaiiBlue24 Broth from HACH chemicals, the
schoos can get results for both Total Coliform g&adoli. Total coliform colonies will turn pink
andE. coliwill turn blue. This will allow a direct comparison to State Health Lab results.

For questions about this change and about acquiring the new, ipledise contact Erin
McCollum at (860) 428090 or emaikrin.mccollum@po.state.ct.us
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Housatonic Major Basin

Location Summary

Sixteen schools monitored 21 different sites on 18 different streams in the Housatonic
Major Basin during the 2002008 monitoring year. Figure 3 shows the geographic distribution,
and Table 3 describes the site locations. There was a collabatatiyeon Saw Mill Brook in
Sherman and Ball Pond Brook in New Fairfield. These sites were added to SEARCH records as
New Fairfield HS first (911.01) and second (911.02) site. The schools involved in the study
were Brookfield HS, Danbury HS, and New Faid HS.

Figure 3. The geographic distribution of the 21 sites monitored by SEARCH schools in the
Housatonic Major Basin during the 20@008 school year.
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Table 3. Locations of 21 sites monitored in the Housatonic Major Basin during th@083chool year.
US = Upstream and DS = Downstream.

Year Drainage Site

School | Stream Started  Basin  Number Location
Brookfield HS Still River 2008 6600 181.03 [Near Town Center |Brookfield
Housatonic Regional |White House Stream (2002 6000 211.02 |Nex to school Falls Village
500 m US of
Kent School Cobble Brook 1995 6013 681.01 |Rt 7 crossing Kent
500 m DS of
Kent School Cobble Brook 1995 16013 681.02 |Rt 341 crossing Kent
75 mUS of Rt4
Marvelwood School |Furnace Brook 1995 6010 682.01 |crossing Corrwall
Litchfield HS Bantam River 1999 6705 743.01 |DS of Treatment plarLitchfield
Masuk HS Hurds Brook 2002  [6024 851.01 |Behind School Monroe
Long Meadow Pond Adjacent to school
Naugatuck HS Brook 1994 16917 881.01 |parking lot Naugatuck
15 yards US of
New Fairfield HS Saw Mill Brook 2005 (6401 911.01 |millstone bridge Sherman

Behind Shaw's Plazg
New Fairfield HS Ball Pond Brook 2006  [6402 911.02 |20 yds US of bridge |New Fairfield

100 m DS of Upland

Canterbury School |East Aspetuck River 1996  |6502 962.01 |Rd New Milford
Close to school on

Newtown HS Pootatuck River 2002 [6020 971.01 |Game Club property [Newtown
Behind Wdl station

Salisbury School Spruce Swamp Creek(1995  |6006 1221.01 [DS of Rt 44 Salisbury

Salisbury School Factory Brook 1995 |6005 1221.02 [DS of Over Mtn Rd |Salisbury
US of sewage

Salisbury School Factory Brook 1995 |6005 1221.03 [treatment plant Salisbury
50 metes DS of Rt

Salisbury School Salmon Kill 1995 |6007 1221.04 (112 Salisbury
In Hop Brook Flood

Kennedy HS Hop Brook 1996 |6916 1511.11 [control area Waterbury

Croshy HS Mad River 2000 6914 1514.01 (At Brookdale Rd Waterbury
Town park SW of

Wilby HS Hancock Brook 2003  [6911 1515.02 [school Waterbury

Wolcott HS Mad River 2003 6914 1661.02 [Peterson Park Wolcott

Nonnewaug Regiona|Nonnewaug River 1998 16802 1681.01 [US of School Woodbury

Physical Summary

Riffle habitat was evaluated and reported by students for the past academic year at just 7
of the 21 stdy sites. Data from habitat comparisons in previous years will be included in the
table. During site visits with schools, SEARCH staff will do a visual comparison of sites. If a
site does not appear to meet habitat standards the students will be cetjudsta habitat
survey. For each site that was visited during 20008, the habitat appeared to be of at least
somewhat comparable ((BB%) status. It is important for the schools to record the habitat data
each year to notice any change in habitaictwvioould affect macroinvertebrate populations
before any pollution impacts. This is valuable data that should be included with all submitted
data for inclusion within this report.
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The land uses of the sites in this basin were categorized as foresimdilagl,
residential, or commercial. Eleven of the sites were located in at least partially forested areas,
and ten were located in a residential or partially residential area. Two of these sites were
considered both residential and forested. There wveo sites in agricultural areas, with one of
them also being considered residential. There was just one site in a commercial area.
Commercial sites are located in heavily developed areas and therefore have a much higher
percentage of impervious surfaogithin the watershed.

The vast majority of sites were scored as having little to moderaté>hioh Source
Pollution potential, with just under half of the sites in each category. This correlates with the
forested and residential land uses, which ugtnave little to moderate NPS potential
respectively. Two sites were designated as having an obvious NPS pollution potential as they
were located in highly developed residential and commercial areas.

This year SEARCH staff worked with several studentassess NPS potential with the
newly developed NPS survey sheet to increase the amount of data generated from each site.
Although several schools completed some or all of the form on site visits, few schools have
submitted the data sheets. Next yeardhill be more of a push to submit this data along with

bio and chem results.

Table 4. Habitat Points, % Similarity to Shepaug River, land use at site, arubidiBource Pollution input for

streams monitored in Housatonic Major Basin. * =previpgsar 0 s

[ D

rainage

Basin

Site
Number

Habitat
Points

habit
% Similarity
to Reference

at

and use

points

NPS Pollution
Potential

Brookfield HS Still River 6600 181.03 Forested |Moderate
Housatonic Regiona/White House Strean| 600 211.09 Residatial |Moderate
Kent School Cobble Brook 6013 681.0] Forested |None
Kent School Cobble Brook 6019 681.07 Agricultural |Moderate
Marvelwood School |Furnace Brook 6010 682.0] 94 83Forested |[Little
Litchfield HS Bantam River 6704 743.0] Forested |Moderae
Masuk HS Hurds Brook 6024 851.0] Forested |Moderate
Naugatuck HS Long Meadow Pond 6917 881.0] 118¥ 99*Residential |Obvious
Brook
New Fairfield HS  [Saw Mill Brook 6401 911.0] 1040 84|Forested/ |Little
Residential
New Fairfield HS  |Ball Pond Brook 6404 911.07 Commercial [Obvious
Canterbury School |East Aspetuck Rive 6504 962.0] 118 99Residential/ [Little
Agricultural
Newtown HS Pootatuck River 602 971.0] Residential/ |Little
Forested
Salisbury School  |Spruce Swamp Creg 600¢ 1221.0] 93 82Residential |Little
Salisbury School Factory Brook 6004 1221.01 1040 84Residential |Moderate
Salisbury School  |Factory Brook 6005 1221.0 Residential |Moderate
Salisbury School  [Salmon Kill 60071 1221.04 90 80Residential |Moderate
Kennedy HS Hop Brook 691€ 1511.1] Forested |Little
Crosby HS Mad River 6914 1514.0] Residential |Moderate
Wilby HS Hancock Brook 6911 1515.01 Forested |Little
\Wolcott HS Mad River 6914 1661.01 89 74.8Forested  [Little
Nonnewaug RegiongNonnewaug River 6807 1681.0] Forested  |Little
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Chemical Summary

A summary of chemical data from sampling sites in the Housatonic Major Basin is shown
in Table 5. A total of 32 samples were analyzed from 13 sites, including 18 replicate samples that
were collected by SEARCH staff and analyzed withilsinrmethodology and equipment as
SEARCH students. The staff results are sent to SEARCH teachers to compare and discuss
anomalies with their students. For most parameters student and staff data are very similar.
Minimum and maximum values for each paeden are marked if they do not have QA/QC data
to compare or if the values are significantly different from staff data. Data with no mark either
are staff data or are studagegnerated data similar to staff data from the trip.

Table 5. A summary of 32ater chemistry samples collected by Project SEARCH schools and staff in the Housatonic

Basin during the 2002008 school year

Parameter ‘ N Max Min Median Mean Std Dev ‘
Temperature °C) 21| 206 5.5 13.2 12.976 3.868
Dissolved Oxygen (ppm) 20 | 12.F 6.6° 9.600 9.486 1.741
pH 21 | 8.2%F 6.5 7.7 7.506 0.524
Total Dissolved Solids (ppm) 20 270 50° 161.5 164.050 54.605
Alkalinity (ppm CaCQ) 19 | 19F 16 100 91.316 53.789
Total Hardness (ppm) 19 200 20 94 95.123 45.970
Calcium Hardness (ppmCat+) 16 180 12 60 61.125 40.390
Magnesium Hardness (ppmNg 16 63 8 30 33.750 18.423
AmmoniaNitrogen (ppr 18 | 0.4 0.0 0.040 0.119 0.165
Nitrate-Nitrogen (pprm) 18 | 1.86 0.0F 0.175 0.360 0.500
Orthophosphate (ppfh) 18 | 2.53 0.0 0.040 0.274 0.663

A Data recordeds <.1 were considered .1 for calculations

B Data recorded as <.01 were considered .01 for calculations

C No QA/QC data available
D Multiple sites recorded this result

E This is lowest recordable amount for equipment used

F This result is less than Ihéhe QA/QC result

Biological Summary

Water samples from 10 different sites were analyzed for bacteria counts. Only the
Salisbury School collected their own bacteria data, for their site at Salmon Kill and both sites at
Factory Brook. The rest of tldata was generated by SEARCH staff. All bacteria data for the

Housatonic Basin is displayed in Table 6.

Table 6. Bacteria data for the Housatonic Basin in the-2008 academic year.

Stream (Site #) Date E.Coli

Nonnewaug River (1681.01) 9/25/07 48 cdonies/100 mils
Mad River (1514.01) 9/27/07 422 colonies/100 mis
Bantam River (743.01) 10/15/07 264 colonies/100 mls
Hop Brook (1511.11) 10/16/07 95 colonies/100 mls
Hancock Brook (1515.02) 11/20/07 20 colonies/100 mls
Factory Brook (1221.03) 4/12/08 300 colonies/100 mls
Salmon Kill (1221.04) 4/19/08 1 colony/100 mls
Factory Brook (1221.02) 4/26/08 200 colonies/100 mls
Cobble Brook (681.02) 5/5/08 7 colonies/100 mls
Long Meadow Pond Brook (881.01) 5/6/08 36 colonies/100 mls
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With the loss of thetd@te Health Laboratory running surface water replicates for Project
SEARCH, the number of bacteria results has decreased significantly. SEARCH offered and

completed a bacterial analysis workshop during the summer of 2005 in an effort to give SEARCH
teaches more confidence with bacterial analysis techniques and equipment. The result has been
that each Major Basin, including the Housatonic has an increased amount of bacterial data from

SEARCH schools in this report.

Macroinvertebrates were collected, ntiied, and submitted from eight of the 21 sites.

Mul tiple

sampl es

wer e

t aken

at each of t he

Sal i

1221.03, 1221.04), adding up to 12 total samples. Comparisons between the benthic communities

and the ShepaugiVer are presented in Table 7. Bioassessments in this major basin resulted in a

range of scores from neémpaired to moderately impaired. Each site is marked with the season
in which sampling occurred. All sites sampled during both fall and springdssondarly during

each season.

Due to only identifying to the family level, the procedures used by Project SEARCH tend
to overestimate water quality impacts in high quality streams and underestimate impacts in low

guality streams. The most accurateavajuality conclusions are reached when organisms are
identified to genus or species level.

Table 7. Bioassessment results for the sites monitored in 208 school year. Metrics for each site were compared

Stream (Site #)

Salmon Kill (1221.04"

with a compilation of 1992004 CT DEP datifom the Shepaug River
% Similarity

to Reference

Bioassessment

Non-impaired

Population Attributes”

Comparable to the best situation within
the major basin. A well balanced
community representing many diféant
families

Long Meadow Pond Brook 54-79 % Slightly Impaired | Community structure less than expectg

(881.015F Lossof some intolerant families with %

Saw Mill Brook (911.015" of tolerant families increasing

Ball Pond Brook (911.02

Spruce Swamp Creek (1221.61)

Salmon Kill (1221.04°F

Mad River (1514.08°

Spruce Swamp Creek (1221.81) 2171 50 % Moderately Impaired| Loss of most intolerant families,as well

Factory Brook DS (1221.0%) as a low EPT index. Majdyi of the

Factory Brook US (1221_0?§D community is several tolerant families.
<17% Severely Impaired | Only a few tolerant families present. If

there are high densities of organisms,
sample is dominated by 1 or 2 families

A Modified from Rapid Bioassessment Protocols foe&tns and Rivers (Plafkin et al 1989)

B No QA/QC data available

C Presence of ZERO tolerance organisms in sample recorded
D Site scored Moderately Impaired in Spring and Fall

E Fall Data
F Spring Data
G Less than 100 organisms in sample

Water Quality Summary

During the 20072008 school year, 51 water samples were collected by Project SEARCH

in the Housatonic Major Basin. Based on the ranges found in Table 2, water quality scores

ranged from fair (3.0) to excellent (5.0). The highest score of 5.0evasar d e d
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site on Cobble Brook (681.01) which is located in a forested area without impact from human
devel opment The | owest score of 3.0 was
(911.02) which is located in a commercial arethwiit adequate riparian buffers.

Sites with the most types of data collected and reported will give a more credible account
of the water quality than sites that only have one or two parameters recorded. For example, if a
site only has land use and gealethemistry data there is less information than a stream with
nutrients, bacteria, and macroinvertebrate counts as well. The more types of data the stronger
conclusions on water quality can be made. All scores can be found in Table 8.

Table 8. PhysicalChemical, and Biological parameter results as related to water quality. Each score is an average of
the parameter scores evaluated during the fall or spring sampling. The values are based on Table 2 earlier in this
report. The scale is as follows: very poor, 2 = poor, 3 = good, 4 = very good, 5 = excellent. ND = no data available

from

Stream Drainage Site Fall Spring Year
Basin Number Average Average Average

Still River 6600 181.03 ND 3.25 3.25*
White House Stream 6000 211.02 4.0 ND 4.0*
Cobble Braok 6013 681.01 ND 5.0 5.0*
Cobble Brook 6013 681.02 ND 4.0 4.0*
Furnace Brook 6010 682.01 ND 4.75 4.75*
Bantam River 6705 743.01 4.0 ND 4.0*
Hurds Brook 6024 851.01 4.75 ND 4.75*
Long Meadow Pond Brook| 6917 881.01 ND 4.0 4.0*
Sawmill Brook 6401 911.a ND 4.25 4.25*
Ball Pond Brook 6402 911.02 ND 3.0 3.0*
East Aspetuck River 6502 962.01 ND 4.25 4.25*
Pootatuck River 6020 971.01 4.5 ND 4.5*%
Spruce Swamp Creek 6006 1221.01 4.2 4.0 4.1
Factory Brook DS 6005 1221.02 3.0 3.67 3.33
Factory Brook US 6006 1221.03 3.6 3.67 3.63
Salmon Kill 6007 1221.04 4.0 4.33 4.2
Hop Brook 6916 1511.11 4.8 4.75 4.78
Mad River 6914 1514.01 3.6 4.0 3.8
Hancock Brook 6911 1515.02 4.9 ND 4.9*
Mad River 6914 1661.02 ND 4.75 4.75*
Nonnewaug River 6802 1681.01 4.9 ND 4.9*

*Average based on only one sampling date

The Brookfield HS site at Still River (181.03) was new for this year, but the school had
submitted data from other sites on Sitill River in the past. Salisbury School submitted data from
Spruce Swamp Creek, Rary Brook US and DS, and Salmon Kill (1221.01, 1221.02, 1221.03,
and 1221.04) again after missing@B sampling season. Most sites scored similarly to previous
sampling efforts. The greatest decrease in water quality scores occurred at Factory Brook DS
(1221.02) due to decreased dissolved oxygen levels and increased orthophosphate in the fall of
2007, for which there was no replicate data.

Changes in ratings could reflect natural fluctuations in chemical and biological
parameters or possible studenberrin some cases the schools did not test for as many or tested
for more parameters as in the past. These changes will also affect overall site scores due to
increased value of each score when averaging the total point scores. The most complete
evaluaion of a stream comes from combining all chemical data, macros, bacteria, NPS, and land
use information. Historical information for the past ten years is presented in table 9.
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Table 9. Ten years of Water Quality scores for sites in Housatonic Baginofect SEARCH. Scores are based on
Table 2 found earlier in this report and based on this scale: 1 = very poor, 2 = poor, 3 = good, 4 = very good, 5 =
excellent. ND = No Data, NM = Not Monitored-Value based on only one season of data

Stream Drainage Site 1997 | 1998 | 2000 | 2001 2002 2003 | 2004 2007
Basin Number -98 -99 -01 -02 -03 -04 -05 -08
score | score | score | score score score| score score
Still River 6600 181.03 NM NM NM NM NM NM NM NM NM 3.25*
White House | 6000 211.02 NM NM ND 3.75* | 4.33 | 4.33* | 3.67* | 4.0* 4.4 4.0*
Stream
Cobble Brook | 6013 681.01 ND 3.50 ND 4.5*% 5.0 5.0* | 4.67*| ND 5.0* 5.0*
Cobble Brook | 6013 681.02 ND 3.67 ND 4.5*% 433 | 4.33* | 4.3* ND 4,75*% 4.0*
Furnace Brook| 6010 682.01 450 | 5.0* 4.8 | 4.675| ND 4.75 4.5 ND 5.0* 4.75*%
Bantam River | 6705 743.01 NM ND ND ND 3.0 | 4.33*| 3.75* | 4.0* 4,75*% 4.0*
Hurds Brook 6024 851.01 NM NM NM NM 4.2 | 4.33*| 4.33* | 5.0 | 45835 | 4.75*
Long Meadow | 6917 881.01 NM NM ND 4.0* 425 | 3.33* | 3.0 | 4.33* 4.0* 4.0*
Pond Brook
Saw Mill 6401 911.01 NM NM NM NM NM NM | 4.33* | 4.5% | 4.667* | 4.25*
Brook
Ball Pond 6402 911.02 NM NM NM NM NM NM NM 3.0 | 3.333* | 3.0*
Brook
East Aspetuck | 6502 962.01 4.67* | 4.5* 3.49 4.0 4.08 4.0 | 4.313| 4.25 4.5 4,25*%
River
Pootatuck 6020 971.01 NM NM NM NM 4.64 | 45* | 4.25* | 5.0* 4.8% 4.5%
River
Hop Brook 6916 1511.11 | 452 | 4.63 4.25 4.9 455 | 4.0 | 5.0 | 4.25* | 4375 | 4.78
Mad River 6914 1514.01 NM NM 45 | 3.575| 3.875| 3.5 3.5 3.8* 3.9 3.8
Hancock 6911 1515.02 NM NM NM NM NM | 4.33*| 5.0 | 3.75* 5.0 4.9*%
Brook
Nonnewaug 6802 1681.01 ND ND ND 4.0* ND | 4.33* | 4.25* | 4.667 | 4.0* 4.9*%
River *
Mad River 6914 1661.02 NM NM NM NM NM | 3.67* | 3.65 | 4.42 ND 4,75*%
?:?ézﬁe Swamp 6006 1221.01 4.06 ND ND 425 | 3.94 4.1 4.3 4.48 ND 4.1
Factory Brook | 6005 1221.02 3.5 ND ND 4.3 4.2 3.7 4.1 4.1 ND 3.33
Facbry Brook | 6005 1221.03 3.8 ND ND 3.9 3.75 | 3.85 | 3.65 3.9 ND 3.63
Salmon Kill 6007 1221.04 3.7 ND ND 4.0 3.44 4.0 4.25 4.2 ND 4.2
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Connecticut Major Basin

Location Summary

A total of 21 schools monitored 26 different sites on 20 streams throughour tajGr
Basin. Figure 4 shows the locations geographically, and Table 10 describes site locations.

Figure 4. A geographic distribution of the 26 sites monitored by SEARCH schools in the Connecticut
Major Basin during the 2002008 school year.
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