Allen Brook Water Quality Monitoring
2016 Final Report

Background

The Williston Conservation Commission (WCC) is pleased to submit this Report to summarize the results
of the 2016 sampling season under the LaRosa Partnership program. The principal objectives of projects
under this program are to 1) provide a perspective on the range of water quality conditions across Vermont;
2) describe water quality conditions of individual waterbodies; 3) establish a data base for waterbodies for
use in documenting future changes in water quality; and, 4) educate and involve local residents in waterbody
protection.

The Allen Brook is a tributary of the Winooski River that is located entirely in the Town of Williston. Its
watershed is approximately 14.5 square miles in size. The mainstem of Allen Brook is approximately 11
miles long from its headwaters in the Sunset Hill area of Williston to its confluence with Muddy Brook just
before Muddy Brook empties into the Winooski River. Ten small tributaries to the brook are evident on
aerial photographs of the watershed, most of which are ephemeral.’ According to the State of Vermont, the
Allen Brook is a Class B waterway, and should therefore be suitable for “aquatic habitat, boating, swimming
and public water supply with filtration and disinfection.” Since 1992, portions of the Allen brook have
been designated as “impaired” by stormwater and E.coli on the State’s 303(d) Impaired Waters List." The
Allen Brook and its watershed have experienced many stressors in the recent and not-so-recent past,
including historic impacts from floodplain encroachment (especially in developed areas), road crossings
(15 total), historic straightening to protect agricultural resources and infrastructure, and natural influences
like beaver activity. The Town of Williston has also experienced rapid growth over the past two decades,
both in its residential population (78% increase) and as a center of employment (135% increase in working
population).” Land use changes have been equally dramatic, and development has resulted in marked
increases in impervious surface within the watershed. Though municipal stormwater and stream buffer
regulations have been adopted to reduce future impacts from development, the Allen Brook flows directly
through several areas where the Town intends to concentrate future growth (Industrial, Medium Density
Residential, and Mixed Use Zoning Districts). Therefore it is important that the current E.coli and
stormwater impairment of Allen Brook be accurately characterized and addressed before contamination
worsens or becomes irreversible.

The Allen Brook monitoring program aims to characterize the spatial and temporal patterns of E.coli and
nutrient contamination in Allen Brook. The information is used by the Williston Conservation Commission
to identify potential sources of pollution, target remediation efforts, and direct public education and
awareness surrounding watershed health, water quality, and stormwater contamination.

Sampling Methods and Quality Assurance
In 2016, the WCC sampled 8 locations along the Allen Brook (Figure 1, Table 1). The parameters sampled
included Total Phosphorus (TP), E. coli, and Turbidity (NTU).



Williston Conservation Commission —Allen Brook Final Report

QO Existing Site Lo \ e

Legend
Sampling Sites
@ Fomer Site

82 Mud Pond Conservation Lands
3  Route 2 Vilage Centes
3T 1 Tobutary confipsnce
284 Vahston Comral School
S5
=)

Alen Brook
Southrdge Road
Takett Road East
ABT  Roate 2A

Aner Cove Road

Other Stream
Allen Brook Watershed

Figure 1: 2016 Allen Brook Sampling Sites

Table 1: 2016 Allen Brook Sampling Site Location Descriptions

Site Description
Mud Pond Conservation Land, downstream of pond. Has been a sampling site for TN (2007-
AB2 | 2013), TP (2007-Present), E.coli (2007-Present), Chloride (2010-2013), and Turbidity (2010-
present)
Upstream of Route 2 crossing in Village Center. Has been a sampling site for TN (2007-
AB3 | 2013), TP (2007-present), E.coli (2007- present), Turbidity (2010- present)
Major tributary north of Central School ball fields, downstream of beaver lodge. Has been a
ABT1 | sampling site for TN (2008,2010), TP (2008-present), E.coli (2010), Turbidity (2010-present)
Williston Central School- behind ball fields, south of 338 Southfield Drive (access through
AB4 | this yard). Has been a sampling site for TN (2007- 2010, 2013), TP (2007- present), E.coli
(2007- present), Chloride (2010), Turbidity (2010- present)
AB5 | Just upstream of Southridge Road crossing. Has been a sampling site for TN (2007-2010), TP

(2007- present), E.coli (2007,2010), Chloride (2010), Turbidity (2007- present)
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Just upstream of Talcott Road East crossing (access from Fire Station). Has been a sampling
AB6 | site for TN (2007-2013), TP (2007-present), E. coli (2007- present), Chloride (2010- 2013),
Turbidity (2010- present)

Under Route 2A crossing (large culvert). Has been a sampling site for TN (2007- 2010), TP
AB7 | (2007- present), E.coli (2007- 2008), Chloride (2010), Turbidity (2007, present)

Just upstream of River Cove Road crossing. Has been a sampling site for TN (2007- 2013),
TP (2007- present), E.coli (2007- 2010), Chloride (2010- 2013), Turbidity (2010- present)

ABS8

Prior to the 2016 sampling season, the WCC developed a Quality Assurance Project Plan (QAPP)Y, which
was approved by the Vermont Department of Environmental Conservation (DEC). The QAPP specifies
several objectives related to data precision, accuracy, completeness and representativeness during data
collection, laboratory processing and data analysis. A detailed description of sampling methods is available
in the Quality Assurance Project Plan.

The QAPP specifies that at least 80% of the anticipated number of samples will be collected, analyzed and
determined to meet data quality objectives for the project to be considered successful. The Williston
Conservation Commission met the objectives for the 2016 season (see Table 2).

Table 2: Project Completeness

Parameter Number of Samples Number of Valid Percent
Anticipated Samples Collected & Complete
Analyzed
Total Phosphorus 8 sites, 16 weeks = 128 | 8 sites, 16 weeks = 128 100%
E. coli 4 sites, 8 weeks 4 sites, 9 weeks = 36 100.13%
=32
Turbidity 8 sites, 16 weeks = 128 | 8 sites, 16 weeks = 128 100%
Temperature 8 sites, 16 weeks = 128 | 8 sites, 16 weeks = 128 100%

At least one Field Duplicate and one Field Blank was submitted for every ten samples collected. Field
Duplicate serves as a check on water quality, sampling & analysis consistency. This is a replicated sample
collected at the same point in time and space so as to be considered identical. A Field Duplicate is a second
sample from a second sampling event, collected immediately after the first sampling. Otherwise put, these
separate samples are said to represent the same population and are carried through all steps of the sampling
and analytical procedures in an identical manner. They are used to assess precision of the total method,
including sampling, analysis, and site heterogeneity.

The Field Blank checks for contamination (Accuracy/Bias) in the field by processing laboratory-supplied
de-ionized through the sampling train. This checks for contamination introduced from the sample
container(s) or from field contamination.

The Field Duplicates and Field Blanks were subsequently analyzed for consistency and samples with values
outside acceptable ranges (Table 3, Table 4) were identified.
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Table 3: Acceptable Range of Values for Field Duplicate and Field Blank

Parameter Field Duplicate — Relative Percent Field Blank
Difference (RPD)

Total phosphorus <15% <5 ug/l

E. coli < 50% <1 colony/100 ml

Turbidity <15% <0.2NTU

Complete monitoring data are provided in Appendix A. There were two samples for which a field duplicate
was supposed to have been collected but was not, and one sample for which a field blank was supposed to
have been collected but was not. Only two E. coli duplicates were taken during the season, and of these,
one RPD was within the acceptable range (< 50%) and the other was outside this range. Three phosphorous
RPDs were outside the acceptable range (< 15%); and six turbidity RPDs were outside the acceptable range
(< 15%). Blank sample 161039-09 (AB8 B) fell outside the acceptable range for phosphorus (5.65). Since
we have no reason to believe samples were contaminated in the field by fingers or touching sediment, and
there were no sample mix ups or other unresolvable issues, all sample records were kept. Original field data
sheets are attached as Appendix B.

Results

Relationship to Stream Discharge/Flow

Flow (discharge magnitude) can dramatically affect certain water quality parameters, thus it is important
to record flow observations during data collection. Streamflow was documented during each sampling
day using both qualitative (descriptive) and quantitative methods. A quantitative discharge measurement
in a gaged stream is the most precise method. USGS operates a gaging station on Allen Brook at the
Route 2A crossing, however, this stream gage was not being monitored by USGS during the 2016 field
season. Therefore discharge was calculated from field measurements of a USGS staff gage at the gaging
station collected during sampling events (See Table 5) and a USGS rating table (see Appendix C).

Table 4: Measured Height at Allen Brook USGS Stream Gage and Estimated Daily Mean Discharge

Date | Roating’ | Discharge
2-Jun 1.73 1.50
8-Jun 2.25 13.00
15-Jun 1.80 2.20
22-Jun 1.67 0.99
29-Jun 1.60 0.65
6-Jul 1.48 0.28
13-Jul 1.58 0.57
20-Jul 1.77 1.90
27-Jul 1.57 0.56
3-Aug 1.52 0.38
10-Aug 1.36 0.10
17-Aug 2.10 8.00
24-Aug 1.54 0.44
31-Aug 1.42 0.17
7-Sep 1.40 0.14
14-Sep 1.46 0.24
21-Sep 1.47 0.26

4
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Figure 2 below shows June — September 2016 daily precipitation plotted with Allen Brook observed
discharge. Daily precipitation records were obtained from NOAA Online Weather Data."
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Figure 2: 2016 Daily Precipitation and Allen Brook Observed Discharge

The 2016 field season was overall moderately dry and baseflow conditions were prevalent. The highest
flows (13 cfs) occurred on June 8, following a 1.45 inch rain event on June 5. On June 15, flow had receded
to nearly baseflow. From June 22 to July 23, there were frequent but relatively minor rain events (half-inch
or less), with corresponding low streamflows (0.28 to 1.9 cfs). From July 27 to August 10, flows continued
to decrease to a season low of 0.1 cfs. Streamflow spiked at 8 cfs on August 17 following a 0.93 inch rain
event on August 16. By August 23, streamflow had receded to 0.44 cfs and remained very low for the
remainder of the monitoring season.

Figures 3-5 show the relationship of the water quality parameters collected to measured stream flow.
Unfortunately, E. coli was sampled during only one high flow event. The results for that day reflect a strong
positive relationship of E. coli concentrations with high stream flows. Notably, during the high flow event
site AB2, which is in the upper watershed, had a lower concentration of E. coli than all other sites.

Phosphorus concentrations were not significantly elevated during the first high flow event (6/8). However,
P concentrations were slightly elevated on the second high flow event (8/17). As with E. coli, P
concentration at site AB2 was minimally affected by the high flow event. On 7/20, a beaver dam was
breached just before sampling the two downstream sites ABT1 and AB4. Those sites exhibited high flow
conditions and correspondingly high P concentrations. The P concentrations likely increased not only
because of high flows, but also from the mud and debris released from the beaver dam.

Turbidity concentrations also were not significantly elevated during the first high flow event (6/8). NTU
levels were elevated on the on the second high flow event (8/17) and exhibited a stronger positive
relationship to flow than did TP. Similar to TP, NTU concentrations at ABT1 And AB4 were highly
elevated on July 20 when the upstream beaver dam was breached.
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The sites further downstream in the Allen Brook watershed appear to be much more sensitive to streamflow
fluctuations than those further upstream in the watershed. During the high flow event of 8/17, water
chemistry parameters for site AB2 remained low while at all other sites water chemistry parameter values
were elevated. That water chemistry is affected by stream flow conditions to a lesser degree at site AB2
than in the sites lower down in the watershed reflects the water storage and buffering capacity of the
generally forested land cover in the upper watershed, as compared to the greater urbanization and
impervious cover in the lower watershed. At high flows, phosphorus and turbidity concentrations were most
elevated at AB6, AB7, AB8 and ABTL. It is less clear what is causing a higher sensitivity to flow conditions
at these sites relative to others: soils types, amount of impervious surface, and number and types of
stormwater inputs could all play a role.
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Figure 3: E. coli concentrations along the Allen Brook in relation to stream flow.
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Figure 4: Phosphorus concentrations along the Allen Brook in relation to stream flow.
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Figure 5: Turbidity levels along the Allen Brook in relation to stream flow.

Attainment of State Water Quality Standards

Allen Brook is classified as a Class B Cold Water Fish Habitat stream. The water quality criteria established
by the State of Vermont Water Quality Rules" are as follows:

e Turbidity: Not to exceed 10 NTU (nepholometric turbidity units) as an annual average under dry
weather base-flow conditions.
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e E. coli: Not to exceed a geometric mean of 126 organisms /100ml obtained over a representative
period of 60 days, and no more than 10% of samples above 235 organisms/100 ml.

e Total Phosphorus: Not to exceed 27 pg/L at low median monthly flow during June through October
in a section of the stream representative of well-mixed flow.

E. coli

E. coli was sampled on nine days (approximately every other week) during the 2016 sampling season, at
sites AB2, AB3, AB4 and AB7 (Table 6). At all sites, more than 10% of samples exceeded the Vermont
water quality standard of 235 organisms/100 ml. Notably, site AB3 exceeded the standard on 7 out of 9
sampling events. Splitting the sampling season into two 60-day periods and excluding the one high flow
sampling event of August 17, the geometric mean of each site exceeded the water quality standard of 126
organisms /100ml during the June/July period. During the July/September period, the geometric mean
exceeded the standard at site AB3; all other sites were in attainment of the standard during this period.

Table 5: 2016 Allen Brook sites E. coli data (mpn/100ml)

Date Sampling Site
AB?2 AB3 AB4 AB7

6/2/2016 275 16 52
6/15/2016 32 46 122 276
6/29/2016 140 613 488 579
7/13/2016 248 613 178 81
7127/2016 218 378 152 88
8/10/2016 53 387 68 28
8/17/2016 1120 2420 2420 2420
8/31/2016 32 866 125 132
9/14/2016 25 517 86 436
GEOMEAN (6/2 - 7/27) 147 160 154 184
GEOMEAN (7/13 - 9/14) 75 526 115 103

Above 126 mpn/100ml

Above 235 mpn/100ml

The geometric mean for each site was calculated for sampling events during high (n=1) and base flow (n=8)
conditions over the entire 4-month 2016 season (Figure 6). During the 4-month period, only one site AB2,
meets the water quality standard. Total E. coli values for AB2 are relatively low and uniform as compared
to the other sites. Even during the high flow sampling event, the values for AB2 are less than half that of
all other sites. In contrast, at AB3 the values are high and variable.
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Figure 6: 2016 Allen Brook sampling sites E. coli concentrations (mpn/100ml) geometric mean and 90% confidence interval for
base flow (n=8) and high flow (n=1).

Phosphorus

Phosphorus was sampled at each site once per week from June 2 — September 21. The geometric mean for
each site was calculated for sampling events during high (n=2) and base flow (n=15) conditions over the
entire 4-month 2016 season (Figure 7). The sampling events of July 20 at sites ABT1 and AB4 were
excluded from the analysis due to hydroflow conditions caused by intentional breach of an upstream beaver
dam.

During the 4-month period, only 17 of 134 sampling events (5%) yielded phosphorus concentrations within
the Vermont water quality standards (< 27 ug/L) (Table . All sites’ geometric means for phosphorus
exceeded the Vermont water quality standard of 27 ug/L both during high flow and base flow conditions.
Except for AB2, the geometric mean of phosphorus concentrations at high flows far exceeded the mean
concentrations at base flows. Site ABT1 had the highest phosphorus concentrations at base flows, while
AB3 and AB5 had the lowest P concentrations. At high flows sites ABT1, AB6 and AB7 all had high and
variable phosphorus concentrations.

Table 6: 2016 Allen Brook sites phosphorus data (ug/L)

Date Sampling Site

AB?2 AB3 ABT1 AB4 AB5 ABG6 AB7 AB8
6/2/2016 37.2 37.3 40.4 46.7 20.0 26.6 29.3 23.8
6/8/2016 37.0 54.3 47.1 56.3 48.5 50.5 49.6 46.7
6/15/2016 31.5 30.3 28.4 28.7 25.7 27.2 26.3 21.1
6/22/2016 105.0 37.5 92.5 51.3 90.0 33.9 34.8 29.2
6/29/2016 41.9 32.8 35.9 41.7 23.1 33.1 29.1 26.4
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7/6/2016 48.8 32.5 28.4 46.0 30.4 42.0 29.0 29.2
7/13/2016 43.8 29.2 30.2 26.0 22.6 33.6 26.4 22.8
7/20/2016 40.9 38.5 | excluded | excluded 23.4 40.8 39.7 31.4
712712016 51.8 27.2 42.5 345 27.5 471 31.7 28.3
8/3/2016 40.4 27.6 59.6 43.8 26.6 37.1 24.8 28.7
8/10/2016 44 1 33.3 39.0 55.1 29.0 78.7 38.6 65.5
8/17/2016 34.6 65.3 98.3 69.6 73.1 105.0 110.0 87.0
8/24/2016 23.1 33.9 58.4 31.6 45.2 37.0 34.5 33.0
8/31/2016 41.5 46.8 50.4 43.1 54.9 72.5 67.8 58.8
9/7/2016 30.7 27.3 41.2 45.1 38.8 31.7 37.8 40.2
9/14/2016 49.9 38.0 96.3 36.7 37.2 46.8 48.4 37.3
9/21/2016 35.7 34.1 75.9 30.5 30.3 54.5 27.4 93.2
GEOMEAN 41.9 334 47.4 39.1 32.1 40.7 33.8 34.5
Above 27 ug/L
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Figure 7: 2016 Allen Brook sampling sites phosphorus concentrations (ug/L) geometric mean and 90% confidence interval for
base flow (n=15) and high flow (n=2) .

Turbidity

Turbidity was sampled at each site once per week from June 2 — September 21. The geometric mean for
each site was calculated for sampling events during high (n=2) and base flow (n=15) conditions over the
entire 4-month 2016 season (Figure 8). The sampling events of July 20 at sites ABT1 and AB4 were
excluded from the analysis due to hydro flow conditions caused by intentional breach of an upstream beaver
dam. During the 4-month period, all sites met the Vermont water quality standards for 10 NTU at base flow
conditions. With the exception of AB2 and AB4, mean NTU during high flow conditions was markedly

10
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higher than at base flow conditions. Sites ABT1, AB6, AB7 and AB8 had very high and variable turbidity
during elevated flows. Sites AB2, AB3 and AB4 all consistently had the lowest NTU concentrations.

250

200

15.0 l
5
z
g 10.0
§
2 50

- M

YD N H o A D
A A

Sampling Sites

Vermont standard
@ Base Flow Geomean @High Flow Geomean ------- 10NTU

Figure 8: 2016 Allen Brook sampling sites turbidity concentrations (NTU) geometric mean and 90% confidence interval for base
flow (n=15) and high flow (n=2).

Data Trends over Time

To characterize and compare the sampling data gathered from 2007-2016 (no samples were taken in
2009), the median concentration of each parameter was calculated for each monitoring site for each year.
Below is a summary of the findings for each parameter.

E. coli

Concentrations of E. coli are quite variable across sites and over time (Figure 9). Site AB2 is the furthest
upstream site, located within a protected wetland area. Sites AB4 and AB6 are both located downstream
of residential development. Site AB 3 is located downstream from agricultural uses. Site AB2 was the only
sampling location to consistently remain under 126 mpn/100ml (VT state contact standard), except for
2012. This trend makes sense as AB2 is situated in a conservation area where the only inputs would be
wildlife related. Over the 8 year sampling period, site AB4, located behind the Allen Brook elementary
school, averaged the highest E. coli concentrations. The high E. coli concentrations could be due to pet
waste, as the site is near a popular dog-walking route; it could also be due to upstream beaver activity,
which is common. On 7/7/2011 the sample at AB4 showed a very large spike in E. coli. When cross
referencing this date with the flow data there was an increase in flow from 3.1 cf/s on June 30" to 23cf/s

on July 7,

11
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The high E. coli concentrations in
2011 are also likely reflective of the |<VV/ <UloMedian b Lol Concentrations (mpr/ 10U
high flow events associated with | """ =

Tropical Storm Irene in August of that
year and other significant runoff
events that occurred in June. Notably,
in 2016 site AB3 had unusually high
E. coli concentrations, the reason for
which is unclear and needs further
exploration. It may be due to a change
in agricultural practices at the dairy
farm just upstream of the site.

Source sampling (DNA testing) at
sites AB3, AB4 and ABG6 could be
valuable for determining the origin
(human, bovine, etc.) of these E. coli
concentrations, and the Conservation
Commission is looking into sources of
funding for this effort. If the E. coli at
AB3 was determined to be bovine in
origin, the farmland bordering the
Allen Brook between sites AB2 and
AB3 should be checked to ensure that
there is an appropriate sized buffer
between the fields and the stream. Also, it might be worthwhile to try and raise awareness amongst the
farmers to try and not spread manure during or before significant rain events. This phenomenon may
improve with the new proposed Required Agricultural Practices that prohibit manure spreading when field
conditions are conducive to runoff or if runoff events are anticipated.

Figure 9: 2007 to 2016 Median E. coli Concentrations (mpn/100ml)

Phosphorus: Over the nine year sampling span, 77% of the samples are above the Vermont Standard (27
ug-P/L).V" Total Phosphorous (TP) concentrations tend to be slightly higher at upstream sampling sites
(AB2, AB3, AB4 and ABT1), and are the lowest at AB8. We would expect to see these results because
agricultural land is concentrated in the upstream reach. AB8 was the only site at which TP concentrations
were consistently below the Vermont water quality standard of 27 ug-P/L for a warm water, median gradient
stream. From 2011 to 2014, phosphorus concentrations appear to decrease across all sites, followed by a
slight rise in 2015 and 2016. The decrease is most noticeable at AB2, which is in the upper watershed. The
decrease in phosphorus concentrations may be related to the implementation of agricultural BMPs, which
reduce the amount of sediment and phosphorus entering the Allen Brook.

From 2011 to 2014, the Town implemented several riparian buffer plantings in the lower watershed near
sites AB3, AB4, ABT1, AB5 and AB6. In addition, 22 developments (mostly residential) will be
implementing substantial improvements to their stormwater treatment systems in order to comply with
current State standards over the next few years. We anticipate future decreases in phosphorus concentrations
over time, although it might be several years before these management practices yield improvements.

12
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Figure 10: 2007 to 2016 Median Total Phosphorus Concentrations (ug/L)

Turbidity: Turbidity was consistently below the State water quality threshold of 10 NTU for a cold water
stream. Looking at the median values for every site over the 8 year period shows that only site AB8 has a
median over 10 NTU. Over the nine year sampling span, only 11% of the samples exceeded the Vermont
cold water fish habitat standard of 10 NTU.

13
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Sites AB2, AB3, AB5 and AB7 had the
lowest turbidity, while sites AB8 and
ABT1 had the highest turbidity.
Notably, AB8 is downstream from an
area of industrial development which
may be responsible for some illicit
discharge or stream buffer
encroachment. Also, the Allen Brook
travels through an area of severely
eroded farmland along River Cove Road
immediately upstream from site ABS.
This site, the Griswold Farm, was the
site of a 4 acre streambank restoration
project in 2012-2013 which is being
managed by Friends of the Winooski
River. From 2012 - 2014 stream buffer
restoration projects were implemented
along other stretches of the Allen Brook
in the vicinity of sampling points AB3,
AB4, AB5 and AB6 with the intention
of reducing stream bank erosion. It may
take additional time for stabilization to
occur along this corridor and to be
reflected in the sampling results.

Conclusion/Lessons Learned
Nine years of data collection and
analysis are revealing some trends,
while other parameters remain variable
across sites and over time. Nutrient and
E. coli concentrations appear to have
weak correlations to stream discharge,
with higher pollutant concentrations following peak streamflows. However, these correlations are not
consistent. Pollutant concentrations at downstream sites are highly sensitive to changes in stream flow,
which is likely due to the increased development density in the downstream portion of the Allen brook
watershed. The newly established flow monitoring station at AB7 will help to ensure continuous accurate
flow measurements on the Allen Brook, including base flow.

From 2011 to 2014, at sites AB2, AB3, ABT1 and AB4, mean annual median phosphorous concentrations
decreased, and then increased in 2015-2016. It is unclear what is causing these changes in trends. Changes
in agricultural practices can have marked effects on water quality and may be influencing the water quality
trends at site AB3. The riparian buffer restoration projects completed from 2008-2014 likely had at least an
initial positive impact on water quality; however, the increasing density of residential development near
AB4, ABT1, AB5 and ABG is a confounding factor. On the positive side, 22 residential subdivisions are

14
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substantially upgrading their stormwater infrastructure over the next several years, which is expected to
result in water quality improvements. Continuing to track phosphorus over time along a gradient of land
uses will help determine the effectiveness of these management practices.

Concentrations of E. coli are quite variable across sites and over time. Site AB2, the furthest upstream site
and located within a protected wetland area, was the only sampling location to consistently remain below
126 mpn/100ml (VT state contact standard). The evidence to date suggests that overland stormwater runoff
is a major factor in Allen Brook’s bacteria and nutrient impairment, although other contributory sources
may also exist. Sites where E. coli concentrations were most elevated are located along a section of Allen
Brook that flows through medium density suburban developments. The cause of the increase in E. coli at
Site AB3 over the last few years needs to be investigated further. The biological source (human vs. other
animal) of E. coli contamination should be identified so that remediation efforts can be planned for and
implemented.

With the exception of AB8, median values for turbidity at all other monitoring sites are well below the
Vermont cold water fish habitat standard of 10 NTU. Over the eight year sampling span, only 11% of the
samples exceeded this standard. The industrial complex in the vicinity of AB8 should be checked to ensure
that there is no illicit discharge contributing to turbidity concentrations at AB8. Continuing to test turbidity
levels will help determine if BMP implementation projects designed to reduce peak flows and stream bank
erosion positively impact the stream.

Itis a primary objective of the WCC to ensure that the Allen Brook provides high-quality habitat for aquatic
and riparian organisms, as well as opportunities for safe public recreation, including swimming, wading,
and fishing. Meeting these objectives will involve addressing the E. coli and nutrient problems which have
placed the brook on the State’s 303(d) list of impaired waters. Continued water quality monitoring is an
important step in this process and will complement the State’s efforts to develop and implement a Ssediment
TMDL for Allen Brook.

As a clearer picture of bacteria and nutrient contamination in Allen Brook emerges, the Town and WCC
are developing strategies for improvement of water quality. Watershed-wide strategies include stringent
and thorough review of development projects to ensure they meet current State stormwater standards,
working with property owners to bring old stormwater infrastructure up to current standards, maintaining
the Town’s existing riparian buffer restoration projects, supporting efforts to implement additional buffer
planting projects, and working to conserve and protect floodplains and upland forests.
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Appendix A: 2016 Allen Brook Water Quality Monitoring Data

E. Coli RPD | 1p(ug | RPD TP | Turbidity | .. 70
Sample Water | (mpn/ Ecoli PIL) | Dupe () | (NTu) | rurbidity
Number Location Date | Temp | 100ml) | Dupe (%) Dupe (%)
no

160689-01 | AB2 6/2/2016 68.72 275.51 | duplicate 37.2 -6.25% 2.68 -1.50%
160689-10 | AB2D 6/2/2016 39.6 2.64

160689-09 | AB2 B 6/2/2016 <1 <5 <0.2

160689-02 | AB3 6/2/2016 67.28 15.96 37.3 1.89

160689-03 | ABT1 6/2/2016 70.32 40.4 7.3

160689-04 | AB4 6/2/2016 70.7 52.84 46.7 11.7

160689-05 | AB5 6/2/2016 67.64 20 1.66

160689-06 | ABG6 6/2/2016 70.52 184.18 26.6 5.72

160689-07 | AB7 6/2/2016 69.26 29.3 4.21

160689-08 | AB8 6/2/2016 70.88 23.8 5.16

160690-01 | AB2 6/8/2016 63.7 37 2.55

160690-02 | AB3 6/8/2016 62.9 54.3 -1.64% 3.94 -22.12%
160690-10 | AB3 D 6/8/2016 55.2 492

160690-09 | AB3 B 6/8/2016 <5 <0.2

160690-03 | ABT1 6/8/2016 65.2 47.1 6.34

160690-04 | AB4 6/8/2016 64 56.3 5.562

160690-05 | AB5 6/8/2016 63.1 48.5 5.07

160690-06 | AB6 6/8/2016 64.1 50.5 7.4

160690-07 | AB7 6/8/2016 64.1 49.6 8.76

160690-08 | AB8 6/8/2016 66.5 46.7 7.84

160781-01 | AB2 6/15/2016 60.3 32.67 315 1.48

160781-02 | AB3 6/15/2016 60.1 45.85 30.3 1.31

160781-03 | ABT1 6/15/2016 57.9 28.4 -3.80% 441 -17.01%
160781-10 | ABT1 D | 6/15/2016 29.5 5.23

160781-09 | ABT1B | 6/15/2016 <5 <0.2

160781-04 | AB4 6/15/2016 58.9 122.29 28.7 2.25

160781-05 | AB5 6/15/2016 59.8 25.7 3.43

160781-06 | AB6 6/15/2016 61.3 27.2 4.23

160781-07 | AB7 6/15/2016 60.3 275.51 26.3 3.93

160781-08 | AB8 6/15/2016 61.5 21.1 3.96

160760-01 | AB2 6/22/2016 63.8 105 2.48

160760-02 | AB3 6/22/2016 60.8 375 1.98

160760-03 | ABT1 6/22/2016 64.1 92.5 26.3

160760-04 | AB4 6/22/2016 64.5 51.3 2.77% 14.2 0.71%
160760-10 | AB4 D 6/22/2016 49.9 14.1

160760-09 | AB4 B 6/22/2016 <5 <0.2

160760-05 | AB5 6/22/2016 61.4 90 1.72

160760-06 | AB6 6/22/2016 64.3 33.9 5.97

160760-07 | AB7 6/22/2016 63.3 34.8 4.84




160760-08 | ABS8 6/22/2016 62.3 29.2 114
160816-01 | AB2 6/29/2016 72.1 140 41.9 1.38
160816-02 | AB3 6/29/2016 68 613 32.8 1.67
160816-03 | ABT1 6/29/2016 70.9 35.9 6.55
160816-04 | AB4 6/29/2016 71.6 488 41.7 3.65
160816-05 | AB5 6/29/2016 68.5 23.1 5.79% 1.25 -2.37%
160816-10 | AB5D 6/29/2016 21.8 1.28
160816-09 | AB5B 6/29/2016 <5 <0.2
160816-06 | AB6 6/29/2016 73.9 33.1 7.69
160816-07 | AB7 6/29/2016 70.5 579 29.1 2.64
160816-08 | AB8 6/29/2016 735 26.4 7.33
160959-01 | AB2 7/6/12016 73.1 48.8 1.68
160959-02 | AB3 7/6/12016 67.5 32.5 2.03
160959-03 | ABT1 7/6/2016 70.4 28.4 4.52
160959-04 | AB4 7/6/2016 745 46 5.15
160959-05 | AB5 7/6/2016 67.5 30.4 1.75
160959-06 | AB6 7/6/2016 79.5 42 -13.33% 6.82 3.13%
160959-10 | AB6D 7/6/2016 48 6.61
160959-09 | AB6B 7/6/2016 <5 <0.2
160959-07 | AB7 7/6/2016 70.6 29 3.29
160959-08 | ABS8 7/6/2016 75.6 29.2 12.3
160978-01 | AB2 7/13/2016 72 248.9 43.8 2.54
160978-02 | AB3 7/13/2016 66.5 613.14 29.2 1.18
160978-03 | ABT1 7/13/2016 69.8 30.2 4.23
160978-04 | AB4 7/13/2016 71.3 178.53 26 2.75
160978-05 | ABS 7/13/2016 67.7 22.6 15
160978-06 | AB6 7/13/2016 76.9 33.6

160978-07 | ABY 7/13/2016 70 80.88 63.39% 26.4 -1.88%

160978-10 | AB7D 7/13/2016 41.95 26.9

160978-09 | AB7B 7/13/2016 <1 <5

160978-08 | ABS8 7/13/2016 22.8

161039-01 | AB2 7/20/2016 67.8 40.9 2.2
161039-02 | AB3 7/20/2016 64.4 38.5 1.78
161039-03 | ABT1 7/20/2016 71.4 234 66.6
161039-04 | AB4 7/20/2016 71 178 68
161039-05 | ABS 7/20/2016 66.6 23.4 1.32
161039-06 | AB6 7/20/2016 715 40.8 4.83
161039-07 | AB7 7/20/2016 68.5 39.7 3.81
161039-08 | AB8 7/20/2016 72.4 31.4 13.97% 5.49 6.78%
161039-10 | AB8D 7/20/2016 27.3 5.13
161039-09 | AB8B 7/20/2016 5.65 <0.2
161068-01 | AB2 7/27/2016 69.3 218.72 40.56% 51.8 -15.49% 3.8 -53.28%
161068-10 | AB2D 7/27/2016 144.97 60.5 6.56
161068-09 | AB2B 7/27/2016 <1 <5 <0.2
161068-02 | AB3 7/27/2016 66.5 378.44 27.2 1.97
161068-03 | ABT1 7/27/2016 70.1 42.5 4.41
161068-04 | AB4 7/27/2016 71.6 151.52 34.5 2.65




161068-05 | AB5 7/27/2016 68.9 27.5 1.23
161068-06 | AB6 7/27/2016 77.3 47.1 7.14
161068-07 | AB7 7/27/2016 69.8 88.03 31.7 2.36
161068-08 | AB8 7/27/2016 74.3 28.3 10.9
161128-01 | AB2 8/3/2016 72.7 40.4 1.78
161128-02 | AB3 8/3/2016 67.8 27.6 -11.93% 1.24 -84.92%
161128-10 | AB3 D 8/3/2016 31.1 3.07
161128-09 | AB3 B 8/3/2016 <5 <0.2
161128-03 | ABT1 8/3/2016 71.6 59.6 17.5
161128-04 | AB4 8/3/2016 76.3 43.8 8.9
161128-05 | AB5 8/3/2016 68.2 26.6 1.96
161128-06 | AB6 8/3/2016 79.2 37.1 5.79
161128-07 | AB7 8/3/2016 71.9 24.8 1.72
161128-08 | ABS8 8/3/2016 74.5 28.7 12.3
161159-01 | AB2 8/10/2016 70.3 53.81 44.1 2.74
161159-02 | AB3 8/10/2016 68.5 387.32 33.3 2.19
161159-03 | ABT1 8/10/2016 70 39 -11.14% 431 -6.51%
161159-10 | ABT1D | 8/10/2016 43.6 4.6
161159-09 | ABT1B | 8/10/2016 <5 <0.2
161159-04 | AB4 8/10/2016 72.8 68.28 55.1 7.95
161159-05 | AB5 8/10/2016 66.9 29 1.52
161159-06 | AB6 8/10/2016 72.5 78.7 6.28
161159-07 | AB7 8/10/2016 71.3 27.51 38.6 2.77
161159-08 | ABS8 8/10/2016 73 65.5 9.3
161204-01 | AB2 8/17/2016 68.4 | 1119.87 34.6 1.15
161204-02 | AB3 8/17/2016 67.3 | 2419.57 65.3 3.43
161204-03 | ABT1 8/17/2016 70.3 98.3 19.9
161204-04 | AB4 8/17/2016 67.6 | >2419.6 69.6 -1.14% 4.45 -13.61%
no

161204-10 | AB4D 8/17/2016 duplicate 70.4 5.1
161204-09 | AB4B 8/17/2016 no blank <5 <0.2
161204-05 | AB5 8/17/2016 68.7 73.1 10.4
161204-06 | AB6 8/17/2016 64.5 105 20.2
161204-07 | AB7 8/17/2016 69.8 | >2419.6 110 37.8
161204-08 | ABS8 8/17/2016 69.5 87 42.2
161227-01 | AB2 8/24/2016 73.4 23.1 0.76
161227-02 | AB3 8/24/2016 72.1 33.9 0.67
161227-03 | ABT1 8/24/2016 74.1 58.4 3.36
161227-04 | AB4 8/24/2016 72 31.6 4.09
161227-05 | AB5 8/24/2016 75.7 45.2 33.59% 1.77 -17.53%
161227-10 | AB5D 8/24/2016 32.2 2.11
161227-09 | AB5B 8/24/2016 <5 <0.2
161227-06 | AB6 8/24/2016 78 37 5.58
161227-07 | AB7 8/24/2016 73.5 34.5 2.85
161227-08 | AB8 8/24/2016 74.6 33 14.4
161314-01 | AB2 8/31/2016 69.6 32.25 41.5 7.25
161314-02 | AB3 8/31/2016 66.2 866.44 46.8 5.77




161314-03 | ABT1 8/31/2016 66.5 50.4 3.83
161314-04 | AB4 8/31/2016 68.8 124.98 43.1 5.14
161314-05 | AB5 8/31/2016 65.6 54.9 7.87
161314-06 | AB6 8/31/2016 69 72.5 12.14% 11.5 -4.26%
161314-10 | AB6D 8/31/2016 64.2 12
161314-09 | AB6 B 8/31/2016 <5 <0.2
161314-07 | AB7 8/31/2016 68.6 131.69 67.8 6.48
161314-08 | AB8 8/31/2016 69.9 58.8 10.6
161315-01 | AB2 9/7/2016 68.3 30.7 0.97
161315-02 | AB3 9/7/2016 65.5 27.3 2.24
161315-03 | ABT1 9/7/2016 65.7 41.2 3.93
161315-04 | AB4 9/7/2016 68.7 45.1 5.41
161315-05 | AB5 9/7/2016 64.9 38.8 2.15
161315-06 | AB6 9/7/2016 68.8 31.7 3.97
161315-07 | AB7 9/7/2016 69 37.8 2.95% 4.87 13.60%
161315-10 | AB7D 9/7/2016 36.7 4.25
161315-09 | AB7B 9/7/2016 <5 <0.2
161315-08 | AB8 9/7/2016 73.7 40.2 8.56
161316-01 | AB2 9/14/2016 66.6 24.62 49.9 1.57
161316-02 | AB3 9/14/2016 63.7 517.21 38 3.9
161316-03 | ABT1 9/14/2016 62.9 96.3 5.67
161316-04 | AB4 9/14/2016 65.2 85.74 36.7 3.69
161316-05 | AB5 9/14/2016 64.5 37.2 1.87
161316-06 | AB6 9/14/2016 67.1 46.8 5.7
161316-07 | AB7 9/14/2016 65 435.17 48.4 3.83
161316-08 | AB8 9/14/2016 67.1 37.3 -2.38% 11 -4.44%
161316-10 | AB8D 9/14/2016 38.2 115
161316-09 | AB8B 9/14/2016 <5 <0.2
161317-01 | AB2 9/21/2016 66.8 35.7 -19.24% 1.61 -714.22%
161317-10 | AB2D 9/21/2016 43.3 3.51
161317-09 | AB2B 9/21/2016 <5 <0.2
161317-02 | AB3 9/21/2016 62.5 34.1 4.1
161317-03 | ABT1 9/21/2016 59.2 75.9 5.93
161317-04 | AB4 9/21/2016 64.2 30.5 4.48
no

161317-05 | AB5 9/21/2016 62.3 30.3 turbidity
161317-06 | AB6 9/21/2016 63.1 54.5 4.45
161317-07 | AB7 9/21/2016 64.2 27.4 3.3
161317-08 | ABS8 9/21/2016 68.9 93.2 8.89

Average

RPD 51.97% 9.38% 20.37%




ie.ld Data Sheet E i
" Collector Namef(s): O/% [ K?i 4

; p{artiy cloudy} cloudy/overcast
: wmdy

fmistyffoggy  drizzleflight rain - rain
i

mil moderate;  severe

asf Rain Event (circle one)

o P

*Flow *Categol Base dr Freshet- Rising / Receding or Hydre Rising / Receding
-~

evei H- M{ L - Eledd Discharge (cfs)

&, ’/
e

SAMPLES COLLECTED
: (w ite TIME sample is collected in each blank; if no sample collected, write "N/A")

TIME

S'.T___'_T:._NAME DESCRIPTION |oavpleD  |DiLFB H20 TEMP

MP Road v/ iz
Route 2 T
TABT Trib confluence
AB4 WSC

::ABS Southridge Rd.
. ABB Talcott Rd. East|’ {
= ABT Route 2A
River Cove Rd.

Noteé..’Comments Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
make a commentdabout a lab du IlcateiTptal Phosphorus sample at site AB7, the sample would be: AB7-TP-L.

£ ¢ . -
intile, ./ S AL AT e T

Brook Staff Gauge S

ing Time; i 1) ?ﬂ\?‘*

US_SHE|ght {on gauge) e T
Height above USGS PR (ft) —
Height down from screw [0 e (fy) :

The USGS height should be co!lected every visit. If the water level is above the top of the USGS gauge, please measure
the top of the gauge usmg a ru|E!'4!'\.‘art:lstn:k that has decimal feet units (not inches). If you are collecting samples
he water is very hig_h,___ u_can measure down from the top of the head on the stainless steel lag screw that is near

EA staff gauge. Please includ any notes about obstructions in the channel that may be influencing water levels at
the 5 f'f gauge, :




Appendix B: Field Data Sheets

™

Brook Water Quality s:éﬁib.tiﬁg Field Data Sheet

body Name: Allen Broigic . Collector Ngme(s;) iR
L Da;e UQ @i’

_d"‘

—

rain

ain Event (circle one) m %Idﬁ;"'

Catcgog Base or Freﬂet-@ Recedmg or Hydrn R_lsmg / Receding
M- L - Flood Dlscharge (cfs)

TIME

DESCRIPTION | smpLeD  |pruFs
MP Road

Route 2 Vv
Trib confluence

WSC

Southridge Rd.. | i,
Taicott Rd. East|. I
Route 2A
River Cove Rd.

omments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
omment about a lab duplicate Total Phosphorus sample at site AB7, the sample would be; AB7-TP-L.

ok Staff Gauge
ime: [ 2. | H - L&Q
5GS Height (on gauge) I B J ULSJ’ Gl\[)U\Q %}&@’S\q‘ '
teight above USGS (ft) a
Height down from screw {ft)

. S height should be coltected every visit, If the water level is above the top of the USGS gauge, please measure
he top of the gauge using a ruler/yardstick that has decimal feet units {not inches). If you are collecting samples
& water is very high, you €an measure down from the top of the head on the stainless steel lag screw that is near

FE, staff gauge. Please include any notes about obstructions in the channel that may be influencing water levels at
staff gayge.




_Alien Brook Water Quahty Samp!mg Field Data Sheet

Wi erbody Name: Allen Brogk . Collector Name(s): Damti M
o Date: /13 /1¢

- f'g

i . i
Cloud cover (circle one}: g&ﬁguds ~ partly cloudy  cloudy/overcast

Wind {circle one): "Pa(\ breszy - windy
Prempltatlon (cirlee Oﬁe)@y 'misty]foggy drizzle/light rain ~ rain

EDate:Of Last Rain:

'Geﬁéra! Weather:

: ;tas_tfRaEn Event {circle ong): - milg . moderate severe

*Category : Base or Freshet Rlsmg / Receding or Hydro Rising / Receding
H- M- L-Flood Discharge {cfs)

LES COLLECTED _ R . S .
TIME sample is collected in each blank |f no sample collected write 'N/A™)

TIvE

DESCRIPTION |sampLED  |DILFB H20 TEMP

MPRoad | "7%4 | 66.3°F
Route 2 4 2g B Lo i 7 F
ABT1 Trib confluence ’? << D {ER s
AB4  |wsc §‘” O ’ B4
ABS5 Southridge Rd. g_, i 5. i«’F ‘
AB6 _ |Talcott Rd. East| & .34 ELS F
ABT Route 2A Bl GO, =
‘ABS River CoveRd. | Q- & f i ﬁ""F

s/Comments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
make a comment about a lab duplicate Total Phosphorus sample at site AB7, the sample would be: AB7-TP-L.

N Brook Staff Gauge
g Time: P4k

GS Height (on gauge) L8 )
ght-‘above USGS (f)f
Height down from screw {ft)

USGS height should be collected every visit. If the water level is above the top of the USGS gauge, please measure
i the top of the gauge using a ruler/yardstick that has decimal feet units (not inches). If you are collecting samples
the water is very high, you can measure down from the top of the head on the stainless steel lag screw that is near
fEA: staff gauge. Please include any notes about obstructions in the channel that may be influencing water levels at




ppendix B: Field D

E
>

e F:elfd Data Sheet M
Collector Name(s)

7311 [

"*;

cloudy ¢ cloudy/overcast

T
drizzleflight rain @

severe

DESCRIPTION [,

f MP Road
“AB3 Route 2 R 1 et =
ABT1 Trib confluence: [}
AB4  [wsC s
ABS Southridge Rd.[f{

B& Talcott Rd, East|:
“AB7 Route 24 L
River Cove Rd;: [} 1€

tes/Comments: Please refer to each sample in the followmg manner Slte Name Parameter type of sample If you
e'a comment about a laly dupllcate Total Phosphorus samp!e at s:te ABT the sample would be: AB7-TP-L.

rook Staff Ga ge
U[o
365 Height (on gauge) [ {ft)
cight above USGS {ft)
Height down from screw {ft)

€ USGS height should be collected every visit, [f the water level is above the top of the USGS gauge, please measure

__ Ke top of the gauge using a ruler/yardstick that has decimal feet units (not inches). If you are collecting samples

the water is very high, you can measure down from the top of the head on the stainless steel lag screw that is near
staff gauge. Please include any notes about obstructions in the channel that may be influencing water levels at




;d"D'ata Sheet

Collector Narge(s): Mf _}if\cyéi_ %g(.@‘H Dﬁ:fif[ , "T
L6

':'ﬁ;te: CZ’?Z('C%

cloudy/overcast

i

drizzleflight rain  rain . g

severe : ‘ : TR
P

: THVIE-". o
P_...ME DESCRIPTlON SAMPLED DIL/FB
B2 |WPRoad | A:{L |L
B3 Route 2 G‘g"z,.
' Trib confluence [E L &, £
WSC
Southridge Rd:'|::}

Talcott Rd. East i
Route 2A Ty
River Cove Rd. 1|

}\\@’\@“"‘QA

;{f sam ple u\[')*:)ﬁ@itu frore
cenflnence

tes/Comments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
1 comment about a lab duphcate Total Phosphorus sample ats ‘x’?AB the samj) e would be: AB7-TP-L.

(})30@ Lo.T  — Cond f)\’l
3%4 7_,,/" LQ -~ c.cm& /
~ A &ucf

A f{;— :vzw\ \éa(hm«ﬁ Fron bt Sl o o s NCWLA«“ Aq €j9.9

Staff Gaug;
4 .
eight {on gauge) : l ¥ w {ft)
abiove USGS e (ft)
down fromscrew - |~ - - (ft)

GS height should be collected every visit. If the water level is above the top of the USGS gauge, please measure
he top of the gauge usirig a'rule?/\fardstlck that has decimal feet units (not inches). If you are collecting samples
he water is very high, YDU ‘can rnE-‘3511re down from the top of the head on the stainless steel lag screw that is near
_ _'taff gauge. Please mclude anv notes about obstructions in the channel that may be influencing water levels at




Appendix B: Field Data Sheets

-QMM e

part!y cloudy cloudyfovercast

AN
breezy Wlndy
L :mls?/.ffoggy drizzleflight rain  rain

Mr—\

Last Rain Event (circle one):  milg - 'm"od'eratg severe
FRPTRTERIA VR o

el T
- Flood Discharpe (efs) -

DESCR!PT’ON SAMPLED Nowrs. o |H2O TEMP
MP Road ' -‘50._._.--_-_ e
Route 2 - q?-__%l'_':_ B eIl T Y LT
Trib confluence |- A G L il B 7/
wSsC avsg T [ TMa
Southridge Rd, | Vdhok - |7 B Nl
Talcott Rd. East| 10t]: . | ']‘i,‘i
Route 2A {C315. 70.6
River Cove Rd. [ [£% 7] 3.4

Comments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
make 2 comment about a lab duplicate Total Phosphorus sample at site AB7, the sample would be: AB7-TP-L.

ok Staff Gauge
23 f ight (on gauge) io14 il
hit above USGS (fol
Height down from screw (ol

.:GS height should be collected every visit. If the water level is above the top of the USGS gauge, please measure
he'top of the gauge using a ruler/yardstick that has decimal feet units {not inches). If you are collecting samples
_th:!:% water is very high, you £an measure down from the top.of the head on the stainless steel lag screw that is near
A Staff gauge. Please include any notes about obstructions in the channel that may be influencing water levels at




severe

ink; if no sample collected, write 'N/A")

DESCRIPTION |2 D/LFB H20 TEMP

MP Road e 27

Thcas [ 5B T ;,Ei‘- 2 ol a litle ]/\\3[“?%' ASing

WSO o %
Southridge Rd:: "E'.s ‘?‘
o] iy not samgled?
A (
= TLUJO -Jfo%\fidi Qg b’OHUZj

Talcott Rd. East
Route 2A

t IComments Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you

imake a comment abouta Iab duphcate Total Phosphorus sample at site AB7, the sample would be: AB7-TP-L.

River Cove Rd. |

§ Height (on gaug®)
eight bove UsGs




M Sw‘H

A(‘)\(})

cloudy/overcast

'.drizzle.’light rain  rain

k; if no sample collected, write "N/A")

DESCRIPTION- |onirs H20 TEMP

.'Bz MP Road 103 2% L @1.%
i fRovsz | %:;“qq Z< BB Qw\u 5\‘ &”\\ glﬁ
18 Flow “‘5 ner -1

AB4__ |wsc T
A Southridge Rd. | § I 93
ABB Talcott Rd. East| L1 4T f
— i

Route 2A 18 ¢
River Cove Rd. | [T}

No Comments: Please referjto 'each sample in the following manner: Site Name-Parameter-type of sample. if you

make 3 comment;tout alab dupllcate Total Phosphorus ngle at site AB7 the-ﬁli[ée u?ou;il/g ABT}P I;f /ﬂL
Cor i1\ o B\ ol A iy

~ Yol pfrde. lﬁ@am N5t [led” up: [
Elais at AL T ARTL high G dest . d(u& s
i\ \awjra, qumq\ ?‘"omm%@a Jffdr Ap ‘5 d-c(mqj‘% S Y

: rook Staff Gauge

eight {on gauge) o e A3
! above USGS o (f)
=ight:down from screw o (ft)

The USGS height should be collected every visit. If the water level is above the top of the USGS gauge, please measure
top of the gauge using a ruler/yardstick that has decimal feet units (not inches). If you are collecting samples
water Is very high, you can measure down from the top of the head on the stainless steel lag screw that is near
taff gauge. Please include any notes about obstructions in the channel that may be influencing water levels at
ff gauge. :




eo;tor Name( )..: : Melshéti ' G@ 1
/l 7 Jtb

cloudy/overcast
is7le/light rain  rain
severe

ing or Hydro Rising / Receding

“if no sample collected, write 'N/A")

' s‘_;_-T___E_fB_JAME DESCRIPTION fo ' SLFB HPG TEMP

i AB2  |MP Road 1 b4}

|- aB3  |Route 2 : s 4b.3

s ABTH Trib confluence |21 [ 10.]

[ ABa _ |wsc B VA b

‘M | ABS Southridge Rd.-[ 48135 ¢ L4 .9
. i ABB Talcott Rd. East| i MY 1.3
{2 AB7  |Route2a - [ W00 | b1.4

- ABS River Cove Rd. |05y fx h___ ; 11 (%

: Noteleomments Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
make a comment about a lab dupllcate Total Phosphorus sample at site AB7, the sample would be: AB7-TP-L.

Allen Brook Staff Gauge

Reading Time:

USGS Height {on gauge) l 5 7 (ft)
|Height above UsGS S - {fy)
- |Height down from screw i (ft)

__Thg 565 height should be col!ected every visit. If the water level | is above the top of the USGS gauge, please measure
fro top of the gauge using @ ruler/vardstlck that has decimal feet units {not inches). If you are collecting samples
whenthe water is very high, you can measure down from the top of the head on the stainless steel lag screw that is near

Staff gauge. Please mcfude any notes about obstructions in the channe! that may be influencing water levels at
the staff gauge



Data Sheet

o n l@ﬂ
3 2.0l p !

cloudylovercast

R : 'Clbua Jover {circle one):
“Wind (c':ircle one)- ‘

fo99Y. drii'z'léni'é_h_fré_ih-z rain

sl collected, write 'N/A™)

DESCRIPTION

SAMPLED FB 7 [H2O TEMP
MP Road :o I o SeT—
Route 2 Y lige
Trib confluence [{\:
WSC 015
Southridge R4,
Talcott Rd. East
Route 2A

. |River Cove Rd...

-

(NSt

frtfeelan ol

Eo
g

R

Not /Comments: Please refer.t'b'ééé:_h_éé'mple in the following manner: Site Name-Parameter-type of sample. If you |
_m_::ak a’comment about a lab duplicate Total Phosphorus sample at site AB7, the sample would be: AB7-TP-L. |

ook Staff Gauge N

!

cwn from screw {ft)

S height should be collected every visit. If the water level is above the top of the USGS gauge, please measure
 top of the gauge using a rulerfyardstick that has decimal feet units (not inches). If you are collecting samples
the water is very high, you can measure down from the top of the head on the stainless steel lag screw that is near
staff gauge. Please include any notes about obstructions in the channel that may be influencing water levels at



" '_.':_'Date of Last Rain:

..D’péﬁdix B: Field Dété

: Allen BrOOk Water Quahty Sampllng.Fleld- Data Sheet

.;.'.;.Waterbody Name: Allen Brook - 'Colgectcr N

o W Soojﬁ\

: General Weather C—LO 3

C_Ioud_c_qver (circle one):  ne Cﬁouds
: -_.'Wi'h'd:'(éirc g one); calm

. rez B ._ i
i ';.Prempltatmn {cirlce one):

dﬁiﬁle.’light rain  rain

_ i_ast R?”.‘ Event (circle ong): - '

: ,_'wr.i.té'..'NjA") : ._

TIVE

|PESCRIPTION |satpiep  [oiFs —— |Hz0 TEWP
MP Road HURTEiEs 1= 70,3
Route 2 WALy | b¥.5
Trib confluence Wy 19115 jo.7
WSC g 7.8
Southridge Rd. | 1021 Lb.d
Talcott Rd. East] - U vp L 1y
Route 2A 7 713
River Cove Rd. Wik} 1.5.0

“Note Comments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
‘makea comment about a lab dupI:cate Total Phosphorus sample at site AB7, the sample

ABTA ~not plomn? it filey e —wafer [0S+

o4

uld be:; AB7-TP-L.
08 (o

_KM - o™ @ a bove:

A_Iién rook Staff Gauge

R USGS Height {on gauge)

: Reading Time: Wi

1.‘7,)5?5 (ft).
Lo (f)
(ft)

- [Height above UsGs
Henght down from screw

‘water is very high, you can measure down from the top of the head. on the stamless steel lag screw that is near
taff gauge. Please include any notes abnut obstructlons in the channel that may be influencing water levels at




Waterbody Name: Allen Brook

' '."Général'Weather'
5 'Czoud cover (circle one}:

: -_W:nd (czrcle one): /@;m) breezy :.Wlndy
 Precipitation (cirlce one): nong -

'Date ofLast Rain: f?f 7[ é

:La_st Ra_m Event (circle one);

".'pp_ dix B: Field Data-S_

_:. /f\llen.i":’rOC’k Water Quality Sampiing

'm'nd o

.parﬂy R

MQM rain

mlstylfoggy

ollect_or Name(s)

feld: Data Sheet

Dicely

8717/1¢

oudylovm
o

severe

rain

-.-.-.*Flow *C __a_tggcﬂ Base or Freshet— R]smg/Recedmg or Hydro Rising / Receding

*Levei H M- L-Flood Dlscharge (cfs): ;

"SAMPLES COLLECTED

i (wrlte-TIME sample is coliscted in each. hlank lf no sample collected, write "N/A")

S5 : e
- SITENAME DESCRIPTION |gpumio HoO TEMP
. AB2__ |MPRoad 4 z7 | 8%
. AB3  |Route2 e 673
I ABT Trib confluence | {4+ L5 : 7(')3
AB4  |wsc Aide P B b7.L
. ABS__ [SouthridgeRd. | £%\45 | B%.7
. AB6__ |[Talcott Rd. East|  $+5% . o
" ABT_ |Route 2A 068 S48
. "AB8 River Cove Rd. 10117 b3

= :'_N'd'te's-:,{ﬁ_:'bmments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
'_mql_;e-g:t_:omment about a lab duplicate Total Phosphorus sample at site AR7, the sample would be: AB7-TP-L.

- [Allen Brook Staff Gauge

[Reading Time: (0t e

: _U_S_GS'HEight {on gauge) 2.4 ()
. |Height'above UGS (ft)
s Heig_ht_dc‘wn from screw (ft)

Th USGS height should be collected every visit. If the water Ieve! is above the top of the USGS gauge, please measure




: :'éeneféi Weather: :
Cioud cover (circle ene):  no clouds

: partly cloudy cloudy/overcast

| ._.-:.Wmd (clrcle one) calm  breezy Wlndy

._._-_-_.preplp|t_a_1_t|on (circe one). none mlStylfoggy 'dnzze.’llght rain rain
Date of Last Rain:

- Last Rain Event (circle one):  milq _"'médéfaté_ severe

B *Flow “wCategory : Base or Freshet- R_lsmg/ Recedmg or Hydro Rising / Receding
'H- M- L-Flood Discharge (cfs) A

*Leve

. . _'.SAMPLES COLLECTED '
' (wrlte TIME sample is collected in each blank If no sample collected, write *N/A")

TIME

SAMPLED  |DILFB H20 TEMP
y P
e ! i

o $'|:T:'E'N_A:ME DESGRIPTION

AB2 MP Road

' Route 2

Trib confluence
WSC
Southridge Rd. D
Talcott Rd. East
Route 2A

River Cove Rd.

: _' i-'NQfes:!C_Smments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
.'make a comment about a lab duplicate Total Phosphorus sample at site AB7, the sample would be: AB7-TP-L.

|Allen Brook Staff Gauge

~* |Reading Time: . .

- JUSGS Height {on gauge) 139 L? (ft)
. |Height above UGS (ft)
- [Height:down from screw (ft

: height should be collected every visit. If the water level is above the top of the USGS gauge, please measure
the top of the gauge using a ruler/yardstick that has decimal feet units (not |nches) If you are collecting samples




_:ndlx B: Field Data Sh':

Allen Brook Water Quality Samplmg Fleld"Data Sheet /\ ‘ 1
Waterbody Name: Allen Brook . Col!ectoa 1me(s) ﬂ - 56@ :
& Date v’- i I(})
GeneralWeather E !%\,C %5 ) %‘I’\m;\ x@x

B 'C]OUd cover (circle one}.  no clouds I partly cloudy cloudy/overcasf?
| (calm) -

Wmd (circle one): fa,l/m breezy 'wmdy - ~.
._-__PreC|p|tat|on {cirlce one}: none! rmsf_y[foggy drizzleflight rain / ratn)

N e

--..Date chast Rain: _{ i,

—_— Tl

o L.E.‘st R?'” Event (circle one): mild\“} - moderate  severe

ot

AT

: .":’:‘..F.'iowﬁ.*itegm : Base or Freshet- Rising / Receding or Hydro Rising / Receding
- *Level: H- M— L -Flood Discharge (cfs)

- SAMPLES COLLECTED
- (write TIME sample is collected in each blank; if no sample collected, write 'N/A")

| TIVE -
. |SITE NAME | DESCRIPTION SAMPLED _|D/UFS H20 TEMP
L AB2 MP Road Ay |
. :AB3 Route 2 Y o
Trib confluence |/ § o 3L
WSC O
Southridge Rd. |} % L3
Talcott Rd. East} { [} ¢ &% | |/
Route 2A I
River Cove Rd. | 1§ §7%

e 3 Not_és_IC_bmments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
e '_';'i;‘n'ai__(:_e.a_i'comment about a lab duplicate Total Phosphorus sample at site AB7, the sample would be: AB7-TP-L,

» JAllen Brook Staff Gauge
- JReading Time: =
US’jG_S*Height (on gauge) L & (Y
- JHeight above USGS ‘ (ft)
'Hejight‘,down from screw (ft)

The USGS height should be collected every visit. If the water level is above the top of the USGS gauge, please measure
rom the top of the gauge using a ruler/yardstick that has decimal feet units {not inches). If you are collecting samples
when. th_e water is very high, you can measure down from the top of the head on the stainless steel lag screw that is near
the FEA Staff gauge. Please include any notes about obstructions in the channel that may be influencing water levels at
the staff Eauge




ppe dIX B: Field Da_ 'She ts

!

i IectorName() L
Date T

aterbo y Name: Allen Brook

; ver {circte D['Ie) /ﬂO ci Oug? par{]y c[oudy cloudy/overcast

P mlsty/foggy cj:ri'z’zie)’light rain  rain

LEa.?t.'.:R-am__.E\.'ent {circle one): @ cp | .f_n0'cf.§_a:r:a:_fe:

' *Flow *Category” Ba

TIME =
DESCRIPTION | viptep  |piles H20 TEMP
MP Road oot | L. -
Route 2 107 0.0
F1._{Trib confluence { 10/% 5
AB4 . |WSC IR
AB5 . |Southridge Rd. | [ § O T
AB6 . |Talcott Rd. East| 1] 5 /< 2.
87 |Route 2A Ao 1 hiF
RiverCoveRd. {11 ° U [ 7 °

(m\

\lr"f“

L::_- :._ AllenE rook StaffGayge

: . Readmg Time: l. \J »« W L

LJSGS Height (on gauge) T% e (ft)
- [Height above USGS )
o Helght dOWn from screw {it)

The USGS he:ght should be collected every visit. If the water level is above the top of the USGS gauge, please measure
from the top of the gauge using a ruler/yardstick that has decimal feet units (not |nches) If you are collecting samples

i the staff gauge




Appendlx B: Fleld Data Sheets
Allen Brook Water Quality Sampling Ffefd Data Sheet

Waterbody Name: Allen Brook Coltector Name(s): ﬂf -

Y

D via cio

General Weather:; F PO A e ‘

Cloud cover (circle one): no clouds partly cloudy ,«cl’c;ﬁdyfovergast;;:aa
. e

Wind (circle one): {\ca//l—\/ breezy windy

Precipitation (cirlce one): nane mlsiy/foggy /dn‘zzle.’llght rgm rain
e } _/

)

\Hw_u_

o

Date of Last Rain: _ "/

PN
Last Rain Event {circle one):  mild  moderate {évere P

S
*Flow *Category :@;y or Freshet- Rising / Receding or Hydroe Rising / Receding
*Level: - M4 L.CFlood Discharge {cfs)

SAMPLES COLLECTED
(write TIME sample is collected in each hlank; if no sample collected, write *N/A")
SITE NAME |DESCRIPTION TIME
SAMPLED D/IL/FB H20 TENIP

AB2  |MP Road e s L U

AB3 Route 2 | O E kL

ABT1 Trib confluence

AB4 WSC

AB5 Southridge Rd. |1 U} %
ABG Talcott Rd. East

AB7 Route 2A

ABS River Cove Rd.

Notes/Comments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
make a comment about a lab dupllcate Total Phosphorus sample at s;te ABT, the sample would be: AB7-TP-L.

Allen Brook Staff Gauge

Reading Time: ___ ' & V/ ‘

USGS Height {on gauge) - ()
Height above USGS (ft)
Height down from screw {ftll

The USGS height should be collected every visit. If the water level is above the top of the USGS gauge, please measure
from the top of the gauge using a ruler/yardstick that has decimal feet units (not inches). If you are collecting sampies
when the water is very high, you can measure down from the top of the head on the stainless steel lag screw that is near
the FEA staff gauge. Please include any notes about obstructions in the channel that may be influencing water levels at
the staff gauge.




" Appendix B: Field Data Sheets
Allen Brook Water Quality Sampling Field Data Sheet

}!
Waterbody Name: Allen Brook Collecior Name(s): /\j Lo LA

-~ A, Date: C{? /:)J
General Weather: f\r”g@\ § v ]

Cloud cover (circle one): / no CEOLI/q;? partly cloeudy  cloudy/overcast

. e
Wind (circle one): @al@ ’b’reezy windy
Precipitaticn {cirlce one) vfoné‘r misty/foggy  drizzle/light rain rain

Date of Last Rain: _ b i 7 23\ M
last Rain Event (circle one): @ mederate severe
‘I,ll_.:":

“Flow *Category : Basé)or Freshet- Rising / Receding or Hydro Rising / Receding -
*Level: H- M -,’: f} Flood Discharge (cfs)

SAMPLES COLLECTED
(write TIME sample is collected in each blank; If no sample collected, write *N/A")

TIME
SITENAME [DESCRIPTION | e |ours H20 TEMP
AB2 _ IMP Road 02 in bitles lj:ﬁai
AB3 _ |Route2 1§32 [ 1 [ (Na
ABT1 Trib confluence | 03 YN : IEC?
ABZ  |WSC R 57’}3’2@ g
AB5 _ |Southridge Rd. | 1 & ° () & Tnned
AB6  |Talcott Rd, East| { | % || (A,
AB7 __ |Route 2A HEE BEbEE
AB8 _ |RiverCoveRd | (12 S X (n&.4

Notes/Comments: Please refer to each sample in the following manner: Site Name-Parameter-type of sample. If you
make a comment about a lab duplicate Total Phosphorus sample at site AB7, the sample would be: AB7-TP-L.

fal ) i

Allen Brook Staff Gauge

Reading Time: [ E A .
USGS Height {on gauge) L U1 (ft)
Height above USGS L)
Height -down from screw (ft)

‘The USGS heigkt should be collected every visit. If the water level is above the top of the USGS gauge, please measure
from the top o7 he ya.ge using a ruler/yardstick that has decimal feet units {not inches}. If you are collectmg samples
when the wate 15 veir hig  you can measure down from the top of the head on the stainless steel lag screw that is near
the FFA s aff g=igo, Prease Include any notes about obstructions in the channel that maykbe influencing water levels at
tha s1aft aauge,




Appendix C: USGS rating table with corresponding FEA staff gage height (Note that FEA data

is estimated for discharges above 40cfs)

USGS Stage FEA Stage USGS USGS Stage FEA Stage USGS

Height (ft) Height (ft) Discharge (cfs) Height (ft) Height (ft) Discharge (cfs)
1.34 0.48 0.08 2.14 1.17 9.1
1.36 0.49 0.10 2.16 1.20 9.7
1.38 0.50 0.12 218 1.22 10
1.40 0.52 0.14 2.20 1.24 11
1.42 0.53 0.17 222 1.26 12
1.44 0.55 0.20 2.24 1.28 13
1.46 0.56 0.24 2.26 1.30 13
1.48 0.58 0.28 2.28 1.33 14
1.50 0.59 0.33 2.30 1.35 15
1.52 0.61 0.38 2.32 1.37 16
1.54 0.62 0.44 2.34 1.40 17
1.56 0.64 0.50 2.36 1.42 19
1.58 0.65 0.57 2.38 1.44 20
1.60 0.67 0.65 2.40 1.46 21
1.62 0.69 0.75 2.42 1.49 22
1.64 0.70 0.85 2.44 1.51 23
1.66 0.72 0.97 2.46 1.54 24
1.68 0.74 g 2.48 1.56 25
1.70 0.75 1.2 2.5 1.59 27
1.72 0.77 14 2.6 1.71 34
1.74 0.79 1.6 2.7 1.84 42
1.76 0.81 1.8 2.8 1.97 52
1.78 0.82 2.0 2.9 211 64
1.80 0.84 2.2 3.0 2.25 77
1.82 0.86 2.4 31 2.40 91
1.84 0.88 2.7 3.2 2.55 108
1.86 0.90 3.0 3.3 2.71 127
1.88 0.91 33 34 2.87 147
1.90 0.93 3.6 3.5 3.03 170
1.92 0.95 39 3.6 3.20 195
1.94 0.97 4.3 3.7 3.38 222
1.96 0.99 4.7 3.8 3.56 252
1.98 1.01 5.1 3.9 3.74 285
2.00 1.03 5.6 4.0 3.93 320
2.02 1.05 6.0 4.5 4.93 498
2.04 1.07 6.5 5.0 6.04 704
2.06 1.09 6.9 5.5 7.26 935
2.08 1.11 7.4 6.0 8.59 1190
2.10 1.13 8.0 6.5 10.02 1470
212 1.15 8.5 7.0 11.56 1760
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