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Introduction

In 2001 volunteers and staff at the White River Partnersdgai monitoring water quality at
twenty-four “River Stations” distributed throughout thatershed. The impetus to start the
program was twofold: First, citizens were concernetwager quality in the watershed was not
consistently safe for contact recreation; and sedtedState of Vermont, in their 1995
Assessment, identified erosion and sedimentationealigigest impacts to water quality in the
watershed. The River Stations were established throtgi®watershed at recreation sites,
potential sites of contamination (i.e. downstream ofaggatreatment plants) and at sites that are
relatively easy for volunteers to access. Peroist access land was requested and granted at
all sites located on private property. Volunteers nowadE. coli, turbidity and conductivity
weekly during June, July and August of 2001, 2002, 2003 and 2004. \0heteers were at
their sites, they also made a series of general odits@mg about the condition of the water. Staff
monitored temperature at the River Station sites antles$tad permanent cross sections at
fifteen sites throughout the watershed to monitor ratesosion.

The water quality monitoring program at the White Riventd&aship is unique in its breadth and
depth. There are not many (perhaps not any) other wadlsrehéhis size in the country that
have the benefit of a program like this one. The comanitrof the volunteers has been
outstanding and is in large part, what has made the pnogireh a success. Most of the original
monitors are still hard at work each week of the suntaleng their samples. The program is
critical to the long term commitment of the partngudiol restore the White River.

Weather and Stream Flow

The weather impacts all of the water quality paramebatsare measured on the White River.
For the purposes of this study, weather refers to ralraét temperature during the monitoring
months. Stream flow is directly related to how mpaokcipitation fell and is also correlated to
air temperatures which will be lower when there areenotoudy days. In general, the greater
the stream flows, the more precipitation there wakthe less direct sunlight that was available
to warm the water. The United States Geological Semviaintains two “real time” flow meters
in the White River Watershed; one on the main steWeast Hartford and one on the Ayer’s
Brook in Randolph (see charts one and two in AppendiarArfean daily flow). Below is a
table that summarizes the mean daily flows as averalgies allows for a comparison between
the years.

Average Mean Daily Flows May 1% — September 30th
Year Ayer’s Brook West Hartford
2001 13 cfs 382 cfs
2002 35 cfs 758 cfs
2003 30 cfs 830 cfs
2004 37 cfs 1012 cfs

Cfs is Cubic Feet per Second

The first year of monitoring, 2001, was a hot dry year withlowest average mean flow of the
four years. There were fewer, smaller rain evergsybar than in the following years. In 2002,
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the second lowest flow year, we had a rainy Juneviellbby a July and August with no
significant rain events. The years 2003 and 2004 were caaderainier than the first two years.
The flows in 2004 were so high that we were unable to Empross sectional areas at the
Stockbridge School and the Sharon Dam due to safetgnuic

The mountainous topography of the White River watershedeeaito isolated and intense
thunder storms that cause wide variations in precipitaboyughout the watershed. Without
flow gauges in each sub-watershed, we are unable to qudnatsy differences. However, with
a gauge on Ayer’s Brook we know that the Average MeaityBlow for Ayer’s Brook in 2002
shown on the previous page is much higher due to an inisafged storm that struck the Third
Branch sub-basin on June™2@f that year.

Recommendations

Establish flow gauges in the Upper, First and Middle Br&w-basins;
Coordinate volunteers to monitor precipitation in eatthe six sub-watersheds;
Support the State’s efforts to keep the USGS gauges workthg imatershed.

Map of River Stations
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E. coli

E. Colilt is a naturally occurring bacteria that lives in imestines of warm blooded animals.
White not harmful on it’s own, it is used asiadicator for the potential presence of disease
causing pathogens that also live in the intestines ahvidwoded animals and are present in
their feces. It is easier to test #rcolithan the potentially harmful pathogens.

White River Partnershig. Coli samples are processed in the office using Idex Labaator
Quanti-Tray 2000 system with Colilert reagent. This systeapproved by the Environmental
Protection Agency (EPA) and is also the process the S&partment of Environmental
Conservation lab uses. On July12002, double samples were taken at every monitoring site
with the state processing the second sample to cheactiuracy of the WRP lab. The results
were well within the acceptable range of variation texgected witle. coli samples.

During the summer, our results are reported in terfmiseonumber of bacteria colonies per 100
milliliters of water. Single samples exceeding 235 e@e per 100ml mean that 8 in 1,000
people swimming in that water may contract gastroeigerithis is the single sample maximum
allowed by the EPA for contact recreatiorhe very young, older folks and people with
suppressed immune systems are more vulnerable to contractilmgpss

BecauseE. colicounts tend to vary widely, the Environmental Protecigancy recommends
that a geometric mean be used instead of an averagecmhsidering multiple samples taken
from the same site over time. At the end of eadhpdiag season, we calculate the geometric
mean of thée. coli counts for each River Station. The geometric meanguwout the large
variance that can occur amoBgcoli samples and lets us identify trends over time. Tadxde 1
in the Appendix A for the geometric means for eachisiz001- 2004.

Results

It is generally observed that large amounts of rainagév. coli counts due to rain water
flowing over ground, picking up contaminants and entering seivdaater bodies. In the White
River, however, the results at our monitoring statioes@markably consistent over all four
years and do not appear to be correlated to flow. In gkmlee higher up in the watershed you
go (i.e. Thresher Road on the Third Branch and Clark Brocdk® Main Stem) the le&s.coli
present. Clark Brook, the control site in the Green MainrNational Forest near the
headwaters of the White, had counts that were so tenlyslow for the first three years, even
after large rain events, sampling was stopped in 2004.lafdper tributaries (Ayer’s Brook,
Third, Middle and First Branches) have had consistertil@nos with highE. coli counts over
the four year sampling period.

Main Stem

All of the sites on the main stem have met the Fdd¢andard foE. coli during the four year
sampling period except for the Fox Stand site in Royaltar2004 that site was added and the
geometric mean exceeded the Federal standard. Monitoriolgisfumtinue at this site in the
future. In Bethel, below the treatment plant, courgscansistently double what they are above
the treatment plant, though they still do not excbeddPA standard. The Main Stem seems to

3
White River Partnership Water Quality Monitoring Repday 2005



have adequate flows to dilute high counts coming in fronfetfgger tributaries.E. coli has a
limited time that it can live, so it may also be thany of the colonies have died by the time
they reach the Main Stem.

Third Branch and Ayer’s Brook

One of the most troubling sites of those known to havesistently higtE. coli counts is the

“Golf Course Bridge”. This is a popular swimming hole usgdnany families throughout the
summer months. On July 23, 2002 the WRP took follow-up sanfii@e above the Route 12
Bridge to below the confluence with Ayer’s BroolE. coli counts went up dramatically after

the Route 12 Bridge and continued to climb through the villpgst, the sewage treatment plant
and still more after Ayer’s Brook joined the Third BrncAyer’'s Brook at Peth Road was also
found to be quite high. The Town of Randolph was awéeeleak in a sewage pipe that ran
under the River in the village as well as a problem wighsewer line that comes down Route 66
from Vermont Technical College and a failed private segytgtem on the Ayer’s Brook. In
2004 the Town was working to address all of these issu@sll lite important to continue
monitoring this area as repairs to all three of thesblg@nws are made and to follow up on Ayer’s
Brook above the village.

Middle Branch

The Middle Branch Stream Team is very concerned abethighE. colicounts at the sites

along their tributary. They conducted follow-up testin@@®2 and 2003 (see Table 2 in
Appendix A) to try to hone in on potential source&afoli entering the river. In 2003, Paul
Brown, the Summer Assessment Intern, walked a largeopastithe main stem looking for
potential problem areas and making observations. He foume aoeas where cows have access
to the river. One of the problems that farmers in thewgatersheds report is that they have very
small streams running through their pastures and they béhat/éhere is no effective way to
keep cows away from the water and still use these pasitine Stream Team plans to contact
farmers who may need assistance keeping their cowd the aver. TheE. coliproblem on the
Middle Branch is extreme and widespread and it will regaiconcerted effort to address it.
Although the issue of cows accessing the river shouldlbeeased first, it is also possible that
wildlife may be a source of contamination in this sultevshed as well as failed on site septic
systems.

First Branch

The First Branch monitoring sites have been consligtaigher than the EPA standard for both
single sample and multiple samples. In 2002 follow-uprigsvas done on the First Branch.
All three of the main stem sites tested in Chelgeee found to be in excess of the EPA single
sample standard of 235 colonies/100ml sample. One otis¢Bfanch site was tested, at the
Cilley Bridge in Tunbridge and it was found to be under the ERAdard. Of the five sites
tested on tributaries, three were found to exceed amelatd significantly: Heart Hollow Brook,
Whitney Hill, and the drainage coming off of Beacon HilBaidge 8 off of Route 110

Recommendations

Support stream team efforts to follow-up in sub-watersheds
Conduct annual Quality Assurance/Quality Control checksuwriab and sampling
methodology;
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Continue monitoring at the Fox Stand site on the M&amS

Follow-up with the Town of Randolph to check the stafith®ir improvement projects;
Walk the Ayer’s Brook looking for places agricultural anlmihave access to the river;
Hold an education and outreach campaign to address theofssgiecultural animals in
the rivers watershed wide. Consider drawing attentasités that are that consistently
have elevate&. coli counts;

Work with NRCS and farmers to get agricultural animalsadihe water — there is NRCS
and Partners for Fish and Wildlife money availablaetp pay for fencing;

Analyze land uses upstream and adjacent to problem anebs; a

Communicate with the State regarding “impairment” statbeing listed as impaired
opens up opportunities for funding to address problems.

Turbidity

Turbidity is a measure of the clarity of the waters lthe amount of solids suspended in the
water and helps locate areas of high erodability imtaieershed. It can be in the form of
minerals or organic matter. It is a measure of the Bghttering properties of water, thus an
increase in the amount of suspended solid particles wdber may be visually described as
cloudiness or muddiness. Turbidity is typically measumedephelometric Turbidity Units
(NTU), however WRP volunteers used turbidity tubes tasuee opaqueness in centimeters. A
turbidity tube is a clear plastic tube that is 120cm hamig a black and white image (a Secchi
disk) at the bottom of it. Turbidity is measured birfg the tube with water and pouring out
water until the image is just visible. This method f@asuring turbidity was adapted from
larger Secchi disks that are used in lake monitoring andelatsvely new to river monitoring
when the Partnership program started in 2001. It is alsb efiectively used immediately after
rain events by sampling continuously up or down a streaitnsonirces of sediment are
identified.

Results

There are not many readings that are less than 120his.is due in large part to the fact that
turbidity is best measured during and immediately afiare@ents. That being said, there were
some instances when readings did register and iteigesting to compare among sites on the
same days (see Table 3 in the Appendix A). Typically, would expect readings to go down
(turbidity to increase) as you moved downstream, bufirvdethat this is not always the case in
the White River. This could be due to where people takeshaiples (especially difficult
during rain events) or due to the influence of larger tribesagntering the Main Stem and
having less turbidity. On July 12001 the First Branch had readings below 120 cm at three
sites — the Recreation Park, Cilley Bridge and at Miil§e Road. The readings go from 105 to
24 to 12 cm as you move down stream. On Augu¥t 2201 Main Stem sites at Vermont Law
School, above the First Branch and in Sharon skipmad 90 to 55 to 95. It would be
interesting to follow-up in this area after a big raiemvin the future. On July 12002 the

Main stem sites got less turbid as you proceed downstréagust 6' 2003 is the date with the
most readings under 120 cm. Readings on the Main Stepefiaround again on this date,
however, the tributaries had predictably lower readingsndteam. August 132003 was
another big day with the Main Stem readings for th¢ finse going from best to worst upstream
to downstream.
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Recommendations

Continue turbidity sampling weekly;

Organize volunteers who have flexible schedules to sampltiple sites during big rain
events; and

Have the summer assessment intern sample duringvents as well.

Conductivity

Conductivity is the ability of the water to pass anteleal current, and it is an indirect measure
of the ion concentration. The more ions presentptbee electricity can be conducted by the
water. High conductivity is created by the presenceafjanic dissolved solids like chloride,
nitrate, sulfate, and phosphate anions (ions with a negealtiarge), or sodium, magnesium,
calcium, iron, and aluminum cations (ions with a pesitharge). Organic compounds like oll,
phenol, alcohol, and sugar have low conductivity. Conditicijoes up as temperature goes up,
therefore it is measured as micro siemens per cemiri@d/cm) at 25 degrees Celsius. All sites
have different natural baselines for conductivity.

Data are averages of all readings taken for a givenajeag with the standard deviation for
those readings. Now that baseline conductivity has éstablished for the River Stations,
volunteers can recognize an abnormal reading (one @hiasvirom the average by more or less
than the standard deviation) and should be encouraged tartara sample to be processed at
the state lab. Volunteers should be provided with thensary chart at the beginning of the
2005 field season so that they can make valid comparisomgdhe coming sampling season.

Results

The Main Stem at Clark Brook had the lowest readingghi®one year we have data for; it also
had the lowesE. colicounts as well. Adam’s Brook, on the other hand, hadighest
conductivity readings of any taken in the watershed. #ye&s there range from 696 uS/cm to
449 uS/cm in 2004, the highest flow year. Adam’s Brook iedisty the State as impaired due
to runoff from the interstate. Follow-up testing walentify what is causing the high
conductivity readings. Readings on the First and MiddénBnhes, where there are chroic

coli problems, are also consistently high. These two peteasare likely linked and follow-up
testing is recommended at these sites as well.

Recommendations

Provide volunteers with annual averages and standard idesi&br their site when
distributing their new data sheets;

Establish a process by which extra samples may be &iceprocessed when large
fluctuations are observed,

Analyze a sample from Adam’s Brook testing for heavyatsednd other potential
inorganic dissolved solids that may be contributing ¢ meadings;

Analyze samples from Dugout Road and East Hill Roadhemtiddle Branch and the
Chelsea Recreation Park and Cilley Bridge on the Firahdh, testing specifically for
nitrate and phosphate;

Continue to provide volunteers with high quality, calibratedductivity pens.
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Temperature

Temperature is a measure of how cool or how warm therws expressed in degrees

Fahrenheit (F). Temperature is a critical water qupkinameter, since it directly influences the
amount of dissolved oxygen that is available to aquagarasms. Water temperature that
exceeds 68°F has a deleterious effect on Brook Trout, thiee WRiver’'s only native trout.

Optimum growing temperatures for Salmonids (trout and sglauenbetweerd4 and 66 degrees
Fahrenheit.All of the surface waters in the White River Watershee designated by the State

as cold water fisheries, except for Lamson Pond in Brelok&dnd Silver Lake in Barnard.
Temperatures can increase due to sedimentation fromrei@ lack of shade trees along the
banks. They are lower in deep, shaded pools and cabeat¥ecreased by groundwater seeps and
springs.

There is no agreed on state standard for temperatur@niih®ermont state standard regarding
temperature is related to changes from discharges aad iislevant to the White River. Other
states are beginning to adopt temperature standards, d@nesngOregon and Idaho. This study
used these other states’ standards for guidance in devglafiamework for analysis. The
Green Mountain National Forest is moving toward using @8°& threshold temperature for
sustaining healthy trout populations as well. This dataamas/zed using standard metrics for
temperature, including the Seven Day Maximum Average (SPMaurs at optimum growth
temperatures and hours over°&8 the temperature at which Brook Trout begin to expee
stress.

Temperatures were monitored from late May or early Jlamoeigh September of each year using
digital thermographs set to take hourly temperaturesersDay Maximum Averages
(SDMA)were calculated for each set of data as welimsgs and percent of hours at optimum
growing temperatures (betweer4sd 66 F.) In 2001 and 2002 the Partnership’s
thermographs were placed along the main stem and in tbe tmlautaries. In 2002 the USFS
and the State Department of Fish and Wildlife (DF&Wfreased the number of thermographs
they put in the White to help us expand our monitoring. In 209&oved all of the
thermographs into tributary streams, except for a feag &n the Third, Middle and First
Branches. In all cases, temperatures are analyzetedla other nearby sites from that same
year. In 2004 we continued to monitor tributaries. Sitéls multiple year data have been
charted to demonstrate variation between years.

Weather can affect water temperature in unpredictalleswIt might seem obvious that a
cloudy, rainy year would have cooler water temperaturesatyvbut this may not be the case in
areas with a lot of groundwater influence. Groundwatetstém be much cooler than rainwater
that has flowed overland to reach the river, so inesareas, a sunny year with lower flows may
actually result in cooler temperatures overall, thailghdoes not appear to be the case for the
White River. In 2001, the year with the least rain, taapees were generally the highest of all
four years monitored. Unfortunately, temperature momigpfocused on the main stem during
the two lower precipitation/low flow years and thenved into the tributaries during in the
rainier years thus there is not a lot of overlap tovallor comparing the dry and wet years.
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Results

As expected, the Main Stem of the White River warnis mskes its way south and east from
its headwaters in the Green Mountain National Fdcegs confluence with the Connecticut
River in White River Junction. Heading south, it is sisipg to learn that the Hancock Branch
and the West Branch are contributing water that isngathan the Main Stem. These tributaries
are relatively high, mountain streams with the mgjaf their lands being forested and in the
Green Mountain National Forest. The Hancock Branak be warm due to sediment build up
which can decrease pool depth, allowing water to warm oaickly than it would in deeper
pools. Warming on the West Branch occurs down neanatgh, on private property and may
be the result of a lack of a forested buffer or due dingentation or both. The Tweed River has
a cooling effect on the Main Stem as does the Locusthen8tony, though they are not as cool
as the Tweed. The Broad Brook also brings in cool watdre Main Stem White. In 2002, the
year for which we have the most data, the Third and SeBoemches had a slight cooling affect
on the Main Stem and the First Branch was the sanieeaMain Stem. All of the small,
headwater streams that we have monitored over the/éaus maintain SDMAs at or below %8
F. Alder Meadow Brook and the Main Stem at Clark Brooklaeeonly two sites that have 0%
of their hours below 68F in 2001 and 2002. In 2003 headwater tributaries on the ThirtcBra
were monitored due to concerns over heavy timber cuttitigein sub-basins. Batchelder and
East Granville Brooks were cooler than the control ¢B8aky) as well as Riford Brook that year.
For a more detailed review of temperature data, pleasépendix B.

Recommendations

Keep abreast of national progress on the establishohégtnperature standards;
Complete land use analyses between sites where temmgsratake dramatic changes;
Monitor the long term affects on temperature of stréank stabilization projects and
riparian buffer projects;

Continue to monitor temperatures throughout the watersia#jng with partners to
maximize data collection.

Cross Sections

Fifteen sites have been established throughout the Wwatkts measure cross sectional area
which is one way of monitoring erosion rates and chat@ése stream bed. Sites were selected
to obtain a mix of bends, riffles, stable and unstatdasa These sites are all on private land and
monumented with rebar marked with fluorescent plastais@nd flagging. Landowner
permission is obtained each year to access property.

Results

Unstable riffles are changing rapidly while unstable bemdschanging more slowly. Charts for
each site can be found in Appendix A.

Recommendations

The long term value of this monitoring cannot be overdtat@ntinue to monitor all sites
for changes;

Coordinate efforts with GMNF which maintains numeroussrgections on the Forest in
the Watershed.
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Appendix A — Charts and Tables

Chart 1: West Hartford Flows 2001-2004

West Hartford Hows 2001-2004

'c 4500

C

8 4000 + =

@ 3500 - —

m 3000 -+

()

LL 2500

Q 2000

Q0

3

O 1500

) \2) A A I I ) ate
SV P PP PO S PP PP o
2001 2002 2003 2004
Ayer's Flows 2001-2004
300
250

e]

C

8 200 7 N

(]
Q

8 150 B

LL \

Qo

g 100 &

O

G\ -
‘ &L\N@\_ WG AMARRSA

&&0&&&&&&&&&&&&&&&&&&&

Q QO Q" O Q-
'],'],'], '\g/q/b}‘Q qp,q,q,q,q,\q,q,\q,\q,\q,\q,\q, Date
VDA D OO D O AN
<°\<o <o\” <o\”° T PP AT NE SV PP P e
2001 2002 2003 2004 ‘
9

White River Partnership Water Quality Monitoring Repday 2005




Table 1: White River Partnership E.coli Data
White River Partnership E.coli Data

River Town siteid  site_name Geometric Mean
2001 | 2002 | 2003 | 2004

Main Stem Hartford ms1.05 | Watson Park 30 46 58 71
Hartford ms6.42 | Dimick Brook 34 89 96 99
Pomfret ms8.35 | Mill Brook 9 37 66 n/a
Hartford West Hartford Bridge n/a n/a n/a 92
Sharon ms13.32 | Sharon 40 98 114 | 113
Royalton ms18.73 | First Branch 35 109 |71 107
Royalton ms22.84 | Royalton 54 53 114 | n/a
Royalton Fox Stand n/a n/a n/a 148
Bethel ms25.20 | Bethel - below Tx 100 | 110 | 110 | 103
Bethel ms26.03 | Bethel Bridge - above Tx | 42 59 50 52
Bethel ms27.76 | Locust Creek 26 38 34 36
Barnard Silver Lake n/a n/a n/a 2
Stockbridge Gaysville Bridge n/a n/a n/a 49
Stockbridge ms33.42 | Stockbridge School 32 48 48 n/a
Bethel Little Parker's n/a n/a n/a 43
Stockbridge tw0.62 Tweed at Bartlett Brook 26 28 36 n/a
Rochester ms44.83 | Brandon Brook 78 77 74 n/a
Rochester ms46.56 | Lion's Club Park 103 | 59 57 95
Hancock ms54.17 | Hancock Branch 42 47 57 78
Granville ms61.07 | Clark Brook 5 7 3 n/a

Third Branch Bethel th4.26 Stock Farm Road 56 98 183 168
Randolph th9.28 Golf Course Bridge 202 | 211 | 242 | 192
Braintree tb18.25 | Thresher Road 51 53 43 78
Randolph Ayer's Brook 175 | 270 | 340
Randolph ab2.66 Adam's Brook 83 186 | 129 | 33

Second

Branch East Randolph | sh9.77 Dugout Road 442 | 314 | 333 | 517
East Randolph Braley Bridge n/a n/a n/a 574
Brookfield sb21.86 | East Hill Road 247 | 201 | 324 | 316

First Branch Chelsea fb15.24 | Recreation Park 184 | 274 | 250 | n/a
Tunbridge fb5.92 Ciley Bridge 126 | 232 | 131 | 144

Site numbers are river miles from the mouth of the specific river.

ms = Main Stem sites
tb = Third Branch sites

Sites higher than the EPA standard for recreational contact of 126
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ab = Adam's Brook
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Table 2: Middle Branch E. coli follow-up

Second Branch White River

Follow up E. coli test results

MPN/100ml MPN/100ml
Site/Date August 1, 2002 | July 14, 2003
Ainsworth 68
Brown Road 161
u/s T6.1 135
T6.1 6
Brookfield Post Office 51
Sunset Brook 9
East Hill Road 122 236
u/s N. Randolph 411
Snows Brook 80
Halfway Brook 44
MS @ Rte. 14 299
Blaisdell 31 126
Tunbridge Road (Osgood Brook) 66 65
Brailley Bridge 261
Penny Brook 18
Dugout Road 308 411
Kingsbury Brook 129
Clay Wright Hill 1300
Post Farm 99
Deering Brook 44
M1S1 117
Mouth 80

*Shading indicates sites on the Second Branch*
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Table 3: Turbidity in Centimeters

River own siteid  dite_name Turbidity in Centimeters
2001 2002 2003 2004*

Date 5-Jul|11-Jul |18-Jul 22-Aug 4-Jun 12-Jun 10-Jul 2#-Jul 4-Pun 16-Jul | 23-Jul |30-Jul 6-Aug [13-Aug 3-Jun 4rAug 1B-Aug
Main Stem Hartford ms1.05 Watson Park 90 70 60 30

Hartford ms6.42 Dimick Brook 115 110 10 60

Pomfret ms8.35 Mill Brook 70 55 95 10 60

Sharon ms13.32 |Sharon/Quation Brook 95 95 95 70 7 65

Royalton Fox Stand 90 64 112 52

Royalton ms18.73 |First Branch 55 107 100 5 110

Royalton ms22.84 |VLS 90

Bethel ms25.20 |Bethel - below Tx 110 15 100 80

Bethel ms26.03 |Bethel Bridge - above Tx 75 115 110 30

Bethel ms27.76 |Locust Creek 35

Stockbridge Gaysvile ridge |

Stockbridge |ms33.42 |Stockbridge School 106

Stockbridge |tw0.62 Tweed at Bartlett Brook
Rochester ms44.83 |Brandon Brook
Rochester ms46.56 |Lion's Club Park

Hancock ms54.17 |Hancock Branch
Granville ms61.07 |Clark Brook
Third Branch Bethel th4.26 Stock Farm Road 40 27 70 80 60 80
Randolph th9.28 Golf Course Bridge 110 95 115 118 45 92
Braintree th18.25 Thresher Road
Randolph Ayer's Brook 110 110 90 31 66
Randolph ab2.66 Adam's Brook 100 60 110
Middle Branch |Randolph sb9.77 Dugout Road 100 55 40 5 45
Brookfield sb21.86 |East Hill Road 95 63
First Branch Chelsea fb15.24 Recreation Park 105 112 88 14
Tunbridge |fb5.92 Ciley Bridge 24 85 110-115 <15

Mill Bridge Road 12
Locust Creek Barnard Silver Lake

Site numbers are river miles from the mouth of the specific river.

ms = Main Stem sites tw = Tweed - Data not collected at these sites in these years. *Only 15 data sheets in at time of collating.
tb = Third Branch sites fb = First Branch

ab = Adam's Brook

sb = Second Branch

12
White River Partnership Water Quality Monitoring Repday 2005



Table 4: Conductivity in Microsiemens

River own Siteid ~ dite_name Conductivity in Microsiemens
2001 2002 2003 2004
Avg.|Std. Dev. | Avg. |Std. Dev. | Avg. ptd. Dev. Avg. $td. Dev
Main Stem Hartford ms1.05 Watson Park 227* 75 21 4
Hartford ms6.42 Dimick Brook 201 35 193 44 169 34 193 34
Pomfret ms8.35 Mill Brook 218 24 204 62
Sharon ms13.32 |Sharon 407 48 253 48
Royalton Fox Stand 220 43
Royalton ms18.73 |First Branch 135 60
Royalton ms22.84 |VLS 149 63 135 28 136 27
Bethel ms25.20 |Bethel - below Tx 145 23 135 32 117 20
Bethel ms26.03 | Bethel Bridge - above Tx 108 23 105 34 90 18
Bethel ms27.76 |Locust Creek 83 26 85 19 157 17
Stockbridge Gaysville Bridge 75 12
Stockbridge [ms33.42 |Stockbridge School 94 18 86 24 74 20
Stockbridge |tw0.62 Tweed at Bartlett Brook 70 11 58 13] 57.5* 17
Rochester ms44.83 |Brandon Brook 88 13
Rochester ms46.56 |Lion's Club Park 91 13 90 27 67 12
Hancock ms54.17 |Hancock Branch 86 42 64 16 58 12
Granville ms61.07 |Clark Brook 18 3
Third Branch Bethel tb4.26 Stock Farm Road 140 28 188 42
Randolph tb9.28 Golf Course Bridge 188 39 162 34
Braintree tb18.25 Thresher Road 68 15 59 12
Randolph Ayer's Brook
Randolph ab2.66 Adam's Brook 696 164 55 7 638 103 449 115
Middle Branch Randolph sh9.77 Dugout Road 298* 13 287 38
Brookfield sb21.86 East Hill Road 357 24
First Branch Chelsea fb15.24 Recreation Park 179 29 300 37 340 53
Tunbridge |[fb5.92 Ciley Bridge 361 51 320 33 315 28
Locust Creek Barnard Silver Lake 25 1
Site numbers are river miles from the mouth of the specific river.
ms = Main Stem sites tw = Tweed *Limited data
tb = Third Branch sites fb = First Branch

ab = Adam's Brook
sb = Second Branch
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White River Partnership Permanent Cross Sections
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Elevation (feet)
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Short Hills Ski Club, Granville
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Short Hills Ski Club Riffle, Granville
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Tucker Barn, Tunbridge
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Appendix B Detailed Temperature Analysis

Main Stem and Other Tributaries

In 2001 and 2002 all sites along the main stem had SeveMBeynum Averages (SDMA) that
exceeded 68°F except for the site near the headwatelmlaBtook. Daily maximums were
quite high in those two years along the main stemeds kanging from 67°F to 87°F. Sites start
to become differentiated when one considers the peotémturs over 68°F which ranged from 0
to 73% along the main stem in 2001 with a significant break pbthe Tweed River
confluence. Sites above the tweed have between 0 andf2P#ir hours above 68°F and sites
at the Tweed and below range from 38 to 73% above 68°F. résdelPool, a site selected
because it is expected to provide a cold water refuge, vea68°F 4% of the time, though the
SDMA was still 71°F. In both 2001 and 2002 all sites belmantitbstle pool had SDMA in the
80°F's and sites above were in the 70°F'’s.

After the 2001 season, we had questions about the effeitts West and the Hancock Branches
on the temperature of the main stem. In 2002, the Wi®sEService and the State of Vermont,
at the Partnership’s request, deployed more thermographsigbal into the watershed for a
combined total of 35. From this we learned that the Wesmtdb is having a warming effect on
the main stem with a SDMA of 79°F and exceeding 68°F 22¥edime as compared to just
upstream of the confluence on the main stem having a SOIMB®& and 17% of the hours
exceeding 68°F. The West Branch starts cooler in thehisoof Bingo and Brandon Brooks
with SDMA of 74°F and 71°F and 7 and 6% of the hours exceé@ittgrespectively. The
difference between the Hancock Branch and the Mam$# not as pronounced as the West,
but given that it is a mountain stream coming in froefational Forest, one would expect it to
be cooler than the Main Stem. In 2002 the mouth oHdrecock Branch had a SDMA of 75°F
and exceeded 68°F 12% of the time while the Main Stemeabbad SDMA of 72°F and
exceeded 68°F only 8% of the time.

The Tweed River has consistently had a cooling effethemain stem (Forest Service
communication). In 2001 the SDMA on the Main Stem wasdegrees cooler after the
confluence with the Tweed. The main stem above thee@ivihad virtually identical seven day
maximum and minimum averages (80/72 and 81/72) in 2001 and 2002.

In 2002 thermographs were placed in the mouths of Broad Brockist Creek and Stony
Brook. SDMA’s were 76°F, 81°F, and 77°F respectively. In 2003nographs were placed up
high in Stony Brook at Adam’s Road and one was lost dowar at Betsy Shand’s house. The
Adam’s road SDMA was 68°F with hours over 68°F being 1%. ofileein Locust Creek in 2003
at New Hill Road had a SDMA of 70°F and was over 68°F 4¢%hefime. Thermographs were
also placed in Broad Brook at Harlow Hill Road and atBamard/Pomfret Town line. Broad
Brook had SDMA'’s of 67°F and 64°F respectively and was 8%t 1 and 11% of the time.

Mill Brook had thermographs at the mouth and at the RerifFD where SDMA'’s were 71°F
and 70°F and hours over 68°F were 12% and 5%.

In 2004 Stony Brook had thermographs in the mouth and ay'8éisuse. The SDMA’s were
72°F and 70°F and hours over 68°F were 11% and 3% respectieelyst Mouth and Pond
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Brook also had thermographs in them having SDMA'’s of 748F/&3F and were over 68°F 21
and 19% of the time. These sites are remarkably sigilan that they are quite a ways apart.

Third Branch, Ayer's Brook and Smaller Tributaries

The Third Branch predictably and fairly consistently maras it makes its way south. Results
for 2001 and 2002 were similar for the three sites that wergtored in both years. Stock Farm
Road and Thresher road sites remained cooler overall inZ€@i®lower SDMA but very similar
hours over 68°F. This could be due to the affect of ma@patation in 2002 warming the
waters. In general, Thresher Road is not as coobaddvibe expected for being as high in the
watershed as it is but the overall warming trend is texpected. In 2002 Ayer’s Brook at the
mouth had a 78°F SDMA as compared to downstream at th€Gaise Bridge where the
SDMA was 76°F and the hours over 68°F were 21% compared ta@d¥g from Ayer’s

Brook. This prompted us to put thermographs at the elemesthop! (near the mouth) and at
Menard Road in 2003. In 2004 we went back to the mouth af Agad kept the Menard Road
site. Both sites were noticeably cooler in 2004 th&20BB which means that the rains of 2003
were likely having a cooling effect on this tributary. AgeBrook warms significantly between
the mouth and Menard Road with SDMA and hours over 68%gb&i°F and 71°F and 33% and
9% in 2003; in 2004 they were 73°F and 67°F and 19% and 1% at theandwhMenard
respectively. In 2001 Adam’s Brook (one of only a handfuhgfaired waters in the White
River) had a thermograph which registered a SDMA of 788Fexceeded 68°F 17% of the time.

In 2003 there was a lot of interest in the impact of/dagging in the Braintree Mountains.
Thermographs were placed in Batchelder, Thurston and SanBuséks with Sandusky
operating as the “control’. These streams were sufrtiee coldest streams we’ve ever
monitored with SDMA of 64°F, 64°F and 67°F respectively and were never over 68°F.
Because monitoring was not done before the logging aatutinere is no way to know if it
negatively affected stream temperatures. It would le#asting to get data for more years and
particularly ones with less rain. Monitoring startédRdord Brook, a restoration project site, in
2003 and continued in 2004. Riford’'s SDMA were 69°F and 68°F wilhsiover 68°F being
1% both years. It would also be interesting to see teémaperatures in these streams are like
during low flow years.

Middle Branch

In 2001 there is no temperature data for the Middle Brdoethto technical difficulties. In 2002
thermographs were placed at East Hill Road, Dugout Radl (lolunteer water quality sites)
and in the mouth. As expected, the river warms dswvitsfsouth and it provides a cooling effect
on the main stem at the confluence. The Main Stetineo¥White had a SDMA of 84°F just up
stream of the Middle Branch and the Middle Branch h&D®IA of 78°F. In 2003 a
thermograph was placed in Halfway Brook and at the KingsBridge. Halfway Brook was
typical of headwater streams in the watershed witBEl& of 67°F, never exceeding 68°F. The
Middle Branch at Kingsbury Bridge on the other hand h&D®A of 78°F and exceeded 68°F
32% of the time. In 2004 Kingsbury Bridge and Dugout Road wemrdtored with SDMAS of
72°F and 74°F, and exceeding 68°F 16 and 17% of the time. Pe&k 8svoall headwater
tributary was also monitored and it had a SDMA of 68°F awdeded 68°F 3% of the time,
remaining typical of the headwater streams throughouv#tershed.
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First Branch

The Chelsea Recreation Park site was the only omeanihermograph in 2001. That site had
the same SDMA (76°F) in 2001 and 2002. Percent of time ovEv&sS 21 and 16%
respectively in 2001 and 2002. In 2002 four thermographs were kirgheBranch — at the
Mouth, Ciley Bridge, above Dickerman Brook and at thel€#a Recreation Park. SDMA
alternated between 82°F and 76°F with cooling appearing te from Dickerman Brook.
Percent of time over 68°F was 37%, 25%, 28% and 16% respgctiieh Kirn, the State’s
Fish Biologist for the White River considers the FBsanch below Dickerman Brook to be a
warm water fishery (personal communication).

In 2003 thermographs were placed north of the Chelsea ¥illad in Dickerman Brook. The
SDMA above the Village was 73°F with temperaturegeging 68°F 12% of the time.
Dickerman Brook was predictably cool, with SDMA of 69%d &xceeding 68°F 0% of the time,
though some of the hours were lost due to the thermodpeiph out of the water. In 2004
thermographs were placed above Dickerman Brook, up strebanlon Bridge, at Ciley Bridge
and at Russell Road. SDMA'’s were 75°F, 75°F, 76°F, and @%mperatures exceeded 68°F
17%, 26%, 26%, and 24% of the time. It would be worth exagithie land use between Ciley
Bridge and Russell Road.
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Temperature Summary Charts 2001 - 2004

White River Partnership Thermographs

June 13th through October 10th, 2001

Seasonal Seven Day Max Total %
Maximum Seasonal Minimum Average Hours of Hours % hours at Total Hours | hours
Value Value optimum

Stream Name Town siteid/river mile site_name Date (F) Date (F) Date Max (F) | Optimum Growth growth over 68° >68°

Main Stem Hartford ms6.42 Dimick Brook 8/8/01 87 | 10/10/01 45 8/4/01 83 666 2879 23% 2091 73%
Pomfret ms8.40 Mill Brook 8/8/01 86 | 10/9/01 48 8/4/01 84 732 2879 25% 2027 70%
Sharon ms13.02 Sharon 8/8/01 87 | 10/9/01 47 8/5/01 84 756 2879 26% 1941 67%
Royalton ms22.84 Second Branch 8/8/01 87 | 10/9/01 44 8/4/01 84 1056 2879 37% 1685 59%
Bethel ms25.20 Bethel - below Tx 8/8/01 88 | 10/9/01 44 8/5/01 84 1176 2879 41% 1548 54%
Bethel ms27.76 Locust Creek 8/8/01 85 | 10/9/01 45 8/5/01 82 1322 2879 46% 1358 47%
Stockbridge Tozier's B2 8/7/01 88 | 10/9/01 42 8/5/01 85 1381 2879 48% 1147 40%
Stockbridge ms33.42 Stockbridge School 8/8/01 83 | 10/9/01 43 8/4/01 80 1459 2879 51% 1236 43%
Stockbridge MS White Below Tweed 7/23/01 87 | 10/9/01 43 7/19/01 80 1592 2879 55% 1082 38%
Stockbridge MS White AboveTweed 8/8/01 84 | 10/19/01 44 8/4/01 82 1202 2879 42% 1332 46%
Stockbridge Trestle Pool 8/9/01 75| 10/9/01 39 8/7/01 71 2686 2879 93% 104 4%
Rochester ms44.83 West Branch 8/9/01 76 | 10/9/01 47 8/5/01 74 2155 2879 75% 514 18%
Hancock ms54.17 Hancock Branch 8/8/01 80 | 10/9/01 44 8/5/01 78 2119 2879 74% 647 22%
Granville Lower Granville 8/9/01 78 | 10/9/01 44 8/5/01 75 2573 2879 89% 211 7%
Granville ms61.07 Clark Brook 8/9/01 67 | 10/9/01 41 8/7/01 65 2815 2879 98% 0 0%
Granville Alder Meadow Brook 8/8/01 69 | 10/9/01 43 | Aug 5,6, 7 68 2849 2879 99% 13 0%

Tweed Stockbridge Tweed behind Stanley Tool 8/9/01 75 | 10/9/01 39 8/7/01 71 2686 2879 93% 104 4%
Stockbridge tw0.62 Tweed upstream of Bartlett Brook 8/8/01 76 | 10/9/01 43 8/5/01 73 2466 2879 86% 268 9%

Third Branch Bethel th4.26 Stock Farm Road 8/8/01 83 | 10/9/01 48 7/24/01 78 1223 2879 42% 1435 50%
Randolph th9.28 Golf Course Bridge 8/8/01 78 | 10/9/01 46 8/7/01 72 2133 2879 74% 672 23%
Braintree tb18.25 Thresher Road 8/9/01 77 | 9/15/01 44 8/7/01 73 2090 2879 73% 551 19%
Randolph ab2.66 Adam's Brook - Randolph I- 89 8/9/01 84 | 10/9/01 39 8/5/01 79 2254 2879 78% 483 17%

First Branch Chelsea fb15.24 Recreation Park 8/9/01 80 | 10/9/01 40 8/5/01 76 2026 2879 73% 677 21%

Site numbers are river miles from the mouth of the specific

river. tw = Tweed

ms = Main Stem sites fb = First Branch

tb = Third Branch sites

ab = Adam's Brook
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White River Partnership Thermographs

May 30th through September 23rd 2002

Seven Day Max Total
Seasonal Maximum | Seasonal Minimum Averages Hours of Total Hours % hours at Hours % hours
siteid/river optimum
Stream Name | Town mile site_name Date Value (F) | Date Value (F) | Date Max (F) Optimum Growth growth over 68° >68°
Main Stem Pomfret ms8.40 Mill Brook 8/17/02 83 | 6/16/02 53 8/13/02 82 820 2808 29% 1783 63%
Sharon MS U/S of Broad Brook 8/15/02 83 | 6/16/02 52 8/12/02 82 973 2808 35% 1602 57%
Royalton ms18.73 First Branch/VLS 8/17/02 83 | 6/16/02 51 8/12/02 82 1038 2808 37% 1546 55%
Royalton ms22.84 Second Branch 8/17/02 85 | 6/16/02 51 8/12/02 84 1198 2808 43% 1390 50%
Bethel ms27.76 Locust Creek 8/17/02 84 | 5/20/02 45 8/12/02 82 1434 2808 51% 1147 41%
Stockbridge ms33.42 Stockbridge School 8/16/02 81 | 5/20/02 41 | N/A 2808 0%
Stockbridge MS White AboveTweed 8/17/02 83 | 5/15/02 41 8/13/02 81 1445 2808 51% 1165 41%
Rochester U/S Breakneck Brook 8/17/02 80 | 5/15/02 41 8/14/02 79 1707 2808 61% 871 31%
Rochester ms44.83 West Branch 8/15/02 76 | 5/20/02 40 8/12/02 75 2166 2808 77% 474 17%
Rochester ms46.56 Lion's Club Park - Rochester 8/15/02 77 6/4/02 48 8/13/02 76 2162 2808 7% 516 18%
Hancock ms54.17 U/S Hancock Branch 8/15/02 73 6/4/02 46 8/12/02 72 2493 2808 89% 220 8%
Granville Lower Granville 8/17/02 75 6/4/02 47 8/14/02 73 2535 2808 90% 199 7%
Granville ms61.07 Clark Brook 8/18/02 77 | 5/20/02 38 8/13/02 73 2623 2808 93% 135 5%
Tribs Sharon Mouth of Broad Brook 8/15/02 77 6/4/02 48 8/13/02 76 2171 2808 77% 507 18%
Bethel Locust Mouth 8/15/02 83 6/4/02 48 8/14/02 81 1637 2808 58% 1018 36%
Stockbridge Stony Mouth 8/16/02 79 | 5/20/02 39 8/13/02 77 2032 2808 72% 608 22%
Tweed upstream of Bartlett
Stockbridge tw0.62 Brook 8/16/02 73 6/4/02 46 8/12/02 73 2489 2808 89% 224 8%
Rochester West Branch Mouth 8/15/02 81 6/4/02 46 8/12/02 79 2045 2808 73% 628 22%
Rochester Bingo 8/15/02 75 6/4/02 45 8/12/02 74 2533 2808 90% 193 7%
Rochester Brandon Brook 8/15/02 73 6/4/02 45 8/13/02 71 2571 2808 92% 181 6%
Hancock Hancock Branch Mouth 8/15/02 75 6/4/02 46 8/15/02 75 2315 2808 82% 338 12%
Granville Alder Meadow Brook 8/15/02 68 6/4/02 44 8/14/02 67 2787 2808 99% 7 0%
Third Branch Bethel Gilead Brook 8/17/02 81 6/4/02 47 8/12/02 79 1806 2808 64% 805 29%
Bethel Third Branch Mouth 8/16/02 80 | 9/13/02 51 8/14/02 79 1340 2808 48% 1209 43%
Bethel th4.26 Stock Farm Road 8/18/02 80 | 6/16/02 52 8/14/02 77 1621 2808 58% 996 35%
Randolph tb9.28 Golf Course Bridge 8/15/02 77 6/4/02 49 8/13/02 76 2057 2808 73% 580 21%
Braintree th18.25 Thresher Road 8/14/02 76 6/4/02 47 8/12/02 76 2160 2808 7% 524 19%
Randolph Ayer's Brook 8/15/02 79 6/3/02 51 8/13/02 78 1725 2808 61% 851 30%
Second
Branch Royalton Second Branch Mouth* 8/15/02 80 6/4/02 42 8/13/02 78 1428 2808 51% 985 35%
East Randolph | sb9.77 Dugout Road 7/3/02 76 6/4/02 50 8/13/02 74 2001 2808 71% 656 23%
Brookfield sh21.86 East Hill Road 7/3/02 76 6/4/02 50 6/28/02 72 2258 2808 80% 387 14%
First Branch Royalton First Branch Mouth* 8/15/02 83 6/4/02 42 8/12/02 82 1470 2808 52% 1027 37%
Tunbridge fb5.92 Ciley Bridge 8/15/02 77 6/4/02 49 8/12/02 76 1983 2808 71% 714 25%
Tunbridge Above Dickerman Brook 8/15/02 84 6/4/02 46 8/12/02 82 1914 2808 68% 774 28%
Chelsea fb15.24 Recreation Park 8/15/02 77 6/4/02 45 8/13/02 76 2250 2808 80% 452 16%

Site numbers are river miles from the mouth of the specific river.
ms = Main Stem sites
tb = Third Branch sites
ab = Adam'’s Brook

tw = Tweed
fb = First Branch

*Started on June 4th
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White River Partnership Thermographs 2003
Seasonal Seven Day Max %
Monitoring | Monitoring Maximum Seasonal Minimum Average Hours of Total Hours | % hours at | Total Hours | hours
Value Value Optimum optimum
Stream Name Town siteid | site_name Start Date | Stop Date | Date (F) Date (F) Date Max (F) Growth growth over 68° >68°
Stony Brook Stockbridge 1 | Stony Brook Adam's Road 6/1/03 9/23/03 | 7/8/03 70 6/3/03 45 7/2/03 68 2661 2712 98% 29 1%
Stockbridge 2 | Stony Brook Betsy's House LOST
Locust Creek Bethel 3 | Locust Creek Old Rt. 12 Bridge LOST
Barnard 4 | Locust Creek New Rd./Park Hill Rd.* 6/1/03 9/29/03 | 7/6/03 73 6/3/03 46 7/2/03 70 1789 1919 93% 73 4%
Broad Brook Pomfret 5 | Broad Brook - Barnard/Pomfret 6/1/03 9/29/03 | 7/6/03 69 6/3/03 47 7/2/03 67 2847 2903 98% 21 1%
Royalton 6 | Broad Brook - Harlow Hill Bridge 6/1/03 9/29/03 | 6/26/03 73 6/3/03 47 8/6/03 64 2388 2903 82% 305 11%
Mill Brook Pomfret 7 | Mill Brook Mouth 6/1/03 9/29/03 | 7/8/03 74 6/3/03 47 7/2/03 71 2333 2903 80% 358 12%
Pomfret 8 | Mill Brook - Pomfret VFD* 6/1/03 9/29/03 | 8/10/03 71 6/3/03 47 8/10/03 70 2587 2903 89% 158 5%
Riford Brook Braintree 9 | Riford Brook Mouth 6/3/03 11/11/03 | 7/8/03 71 11/10/03 37 7/2/03 69 3598 3889 93% 54 1%
Batchelder Brook | Braintree 10 | Batchelder Brook 6/3/03 9/22/03 | 7/8/03 65 6/3/03 45 8/10/03 64 2712 2712 100% 0 0%
Thurston Brook Granville 11 | Thurston/East Granville Brook 6/3/03 9/23/03 | 7/8/03 65 6/3/03 45 7/3/03 64 2712 2712 100% 0 0%
Sandusky Brook | Granville 12 | Sandusky Brook 6/3/03 9/23/03 | 6/26/04 67 6/3/03 47 8/10/03 67 2641 2712 97% 0 0%
Ayer's Brook Randolph 13 | Ayer's Brook - Elementary School 6/3/03 10/1/03 | 7/8/03 79 6/3/03 48 7/2/03 77 1709 2894 59% 959 33%
Braintree 14 | Ayer's Brook - Menard 6/3/03 9/23/03 | 7/8/03 73 6/3/03 46 7/2/03 71 2404 2712 89% 234 9%
Second Branch Randolph 15 | Second Branch - Halfway Brook 6/3/03 9/29/03 | 8/13/03 69 6/3/03 46 8/9/03 67 2803 2856 98% 8 0%
Randolph 18 | Second Branch - Kingsbhury Bridge 6/3/03 9/29/03 | 6/26/03 82 6/3/03 50 6/24/03 78 1779 2856 62% 915 32%
First Branch Chelsea 16 | First Branch - North of Chelsea Village 6/3/03 9/29/03 | 6/26/03 78 6/3/03 46 7/3/03 73 2320 2856 81% 341 12%
Tunbridge 17 | First Branch - Dickerman Brook* 6/3/03 8/8/03 | 8/8/03 69 6/3/03 45 8/8/03 69 1598 1608 99% 5 0%
*Out of water for some of the season -- in some cases, only some of the data used here.
White River Partnership Thermographs 2004
Seasonal Seven Day Max %
Monitoring | Monitoring Maximum Seasonal Minimum Average Hours of Total Hours | % hours at | Total Hours | hours
Value Value Optimum optimum
Stream Name Town siteid | site_name Start Date | Stop Date | Date (F) Date (F) Date Max (F) Growth growth over 68° >68°
Stony Brook Stockbridge 1 | Stony Brook Mouth - Fallon 6/1/04 9/13/04 | 8/2/04 75 6/4/04 47 8/10/04 72 2101 2519 83% 274 11%
Stockbridge 2 | Stony Brook Betsy's House 6/1/04 9/13/04 | 7/22/04 72 6/4/04 46 7/30/04 70 2400 2519 95% 79 3%
Locust Creek Bethel 3 | Locust Mouth 6/1/04 9/13/04 | 8/29/04 78 6/4/04 48 7/30/04 74 1750 2519 69% 540 21%
Pond Brook Barnard 4 | Pond Brook - Davis Road 6/1/04 9/13/04 | 7/23/04 74 6/4/04 56 7/29/04 73 1529 2519 61% 491 19%
Third Branch Braintree 5 | Third Branch - Thresher Road 6/1/04 9/13/04 | 7/22/04 73 6/3/04 47 7/17/04 70 2146 2519 85% 154 6%
Riford Brook Braintree 6 | Riford Brook Mouth 6/1/04 9/13/04 | 7/22/04 71 6/4/04 47 7/16/04 68 2475 2519 98% 27 1%
Ayer's Brook Randolph 7 | Ayer's Brook - Mouth 6/1/04 9/13/04 | 7/22/04 76 6/4/04 48 7/17/04 73 1842 2519 73% 486 19%
Braintree 8 | Ayer's Brook - Menard 6/1/04 9/13/04 | 7/22/04 69 6/4/04 48 7/17/04 67 2478 2519 98% 18 1%
Second Branch | Randolph 9 | Second Branch - Kingsbury Bridge 6/1/04 9/13/04 | 7/22/04 75 6/2/04 50 7/17/04 72 1856 2519 74% 411 16%
Randolph 10 | Second Branch - Dugout Road 6/1/04 9/13/04 | 7/22/04 78 6/2/04 49 7/17/04 74 1909 2519 76% 438 17%
Peak Brook 11 | Peak Brook (Second Branch) 6/1/04 9/13/04 | 7/22/04 71 6/4/04 48 7/17/04 68 2441 2519 97% 78 3%
First Branch Chelsea 12 | First Branch - Above Dickerman Brook 6/1/04 9/13/04 | 7/22/04 80 6/4/04 47 7/17/04 75 1977 2519 78% 417 17%
Tunbridge 13 | First Branch - U/S Larkin Bridge 6/1/04 9/13/04 | 7/22/04 80 6/4/04 47 7/17/04 75 1983 2519 79% 652 26%
Tunbridge 14 | First Branch - Ciley Bridge 6/1/04 9/13/04 | 7/22/04 80 6/4/04 48 7/17/04 76 1659 2519 66% 645 26%
Tunbridge 15 | First Branch - Russel Road 6/1/04 9/13/04 | 7/22/04 920 6/4 & 6/2 49 7/17/04 80 1735 2519 69% 600 24%
Main Stem Royalton 16 | Vermont Law School 6/1/04 9/13/04 | 7/22/04 80 6/2/04 50 7/17/04 76 1433 2519 57% 917 36%
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Maps of Thermograph Locations 2001-2004
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White River Partnership Thermographs - Repeated Sit  es

Stream Name | Town siteid/river mile site_name Years
Main Stem Hartford ms8.40 Mill Brook 2001, 2002
Royalton ms18.73 First Branch/VLS 2002, 2004
Royalton ms22.84 Second Branch 2001, 2002
Stockbridge | ms33.42 Stockbridge School 2001, 2002
Stockbridge MS White AboveTweed 2001, 2002
Rochester ms44.83 West Branch 2001, 2002
Hancock ms54.17 Hancock Branch 2001, 2002
Granville Lower Granville 2001, 2002
Granville ms61.07 Clark Brook 2001, 2002
Granville Alder Meadow Brook 2001, 2002
Tweed Stockbridge | tw0.62 Tweed upstream of Bartlett Brook 2001, 2002
Third Branch Bethel th4.26 Stock Farm Road 2001, 2002
Randolph th9.28 Golf Course Bridge 2001, 2002

Braintree th18.25 Thresher Road 2001, 2002, 2004
Riford Brook | Braintree Riford Brook Mouth 2003, 2004
Ayer's Brook | Randolph Ayer's Brook - Mouth 2002, 2004
Randolph Ayer's Menard 2003, 2004
First Branch Tunbridge fb5.92 Ciley Bridge 2002, 2004
Tunbridge Above Dickerman Brook 2002, 2004
Chelsea fb15.24 Recreation Park 2001, 2002
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