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Introduction

RainbowReservoirlocated inWindsor, CT, is a run of the river impoundment on the Farmington
River (Figure 1). Thehydropowerdam is 8.33 miles upstream of the confluence with the
Connecticut River and the reservoir receives water fré®Basquare mile watershétht extends
generally northwest from Rainbow Reservoir and crosses the Connecticut border with
Massachusett3.here are 33 towns in the watershed (Table 1), 23 of whiagh @@nnecticutThe
watershed land use can be described as maashrding tathe National Land Cover Database
2011 (NLCD 2011),with approximately58% forested, 8%vetland, 7% agricultural,3% open
water,and 24% developedThere are 9 wastewater treatment facilities that discharge upstream
(Table A28 to TableA-36).

Rainbow Reservoir covers an area of 235 acres at full pool elevation according to a 1991 DEP
compendium of data for Connecticut lakbst the water level is controlled at the dagthe
Farmington River Power Compamayd can be appreciably lowered in anticipation of storms for
flood control and protection of the hydropower apparatus. From the point where the channel
widens markedly downstream of Rt 187 the area is about 225 acres (916)0tlasis often

the case with ruof-the-river impoundments, i difficult to be certain where the river becomes

the reservoir. The reservoir is generally linear with increasing depth from upstream to near the
dam. In 2024, FRWAhired a firm to perform a hydrographic survey and complete a new
comprehensive bathymetry map of Rainbow Reservoir from the Rainbow Dam full channel,
upstream to the lat/long @f1.89444,-72.7235, where the channel becomes much smaller and
shallower, approximately 2.25 miles up from the d&Water depts (top of sediment) with an
accuracy of +0.1 foot. All data was processed and presented asiza pPlan view drawings.
(Figures2 and 3 indicates a volume @569acrefeet or112 millioncubic feet 013,170,00Ccubic

meters and a mean depthldf.5feet or3.5 meters. The distribution of depth vs area (Figijre
indicatesa fairly uniform loss of area with declining water level to a depth of 3 m, after which the
decline is more rapid.he distribution of volume vs depth (Figusgsimilarly suggestsoughly
uniform loss of volume to about 3 m, after which more volume is lost per unit of declining water
depth in an accelerating fashion



Table 1. Watershed Towns in Connecticut and Massachusetts.

Watershed Towns, Connecticut

Avon Farmington Simsbury
Barkhamsted Granby Suffield
Bloomfield Hartland Torrington
Bristol Harwinton Wolcott
Burlington Mew Hartford Winchester
Canton Morfolk Windsor
Colebrook Plaimville Windsor Locks
East Granby Plymouth

Watershed Towns, Massachusetts

Becket Mew Marlborough Tolland
Blandford Otis Tyringham
Gramville Sandisfield
Monterey Southwick




Figure 1. Rainbow Reservoir




Figure 2. Rainbow Reservoir bathymetric map.
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Figure 3. Rainbow Reservoir bathymetric map (continued).
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Figure 4. Rainbow Reservoir Depth vs Area.
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Figure 5. Rainbow Reservoir Depth vs Volume
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Rainbow Reservoir is a multise waterbody with a hydropower facility at the damarge day
camp on the north shore (Camp Shalany considerable open spaceseveral parks and
wildlands along the south shoi®@wimming is popular at the day camp, fr@@me parks, from
boats, and from many private residendgainbow Reservoir has a public boat raamal isalso
popular for fishingCT DEEP owns a fishway at the dam, however the operation of the upstream
fishway has been suspendegd CT DEEP as of March®', 2023 via electronic mail to the
Farmington River Power Companyhisis a result of the fishway not providing safe, timely and
effective upstream fish passagend in fact physically injuring fish that did make it into the
upstream passagé&he effectiveness of this passage was also hindered by the hydropeaking
operational regime at the hydfacility, which also impacts downstream passage effectiveness.
The downstream bypass is being operated for periods in the spring and fall to avoid turbine impacts
upon any outnigrating fish.

The Farmington River Watershed AssociatiBRWA) is anonprofit organizatiorthathas been
devoted to the protection and improvement of the Farmington Rivee 1953. ThERWA has
workedon issues that includeater quality, water allocation, habitat restoration, recreation, open
space, and wetland and floodplain protectibhe FRVA works with federal, stateand local
governments, business and industry, and with
the river and its surrounding landscape. With the help of members, suppamteEartnershe

FRWA looksafter the river that connec® many peoplevith a wide range aksearcheducation,
andadvocacy programs.

Cyanobacteridbloomshave become an issue in recent ye@arRainbow Reservoithroughout

much of the summer and early autumn that seems to be increasing in ¢segnérdurationThe
blooms impair water quality in Rainbow Reservoir and ultimately spill downstream below
Rainbow Dam throughout theationally desinatedWild & Scenic Farmington River to the
confluence at the Connecticut Riv&ainbow Reservoir is used by boaters, anglers, swimmers,
summer camp youth, park visitors, a rowing group, and a canine training search and rescue team.
From 20192020the CT DEEP calin line for cyanobacteria blooms had approximately 500
notifications from the publicThere are potential health risks for swimmers, boaters, dogs and
wildlife encountering toxins that may be produced by the algae. Pets swimming in waters
containing cyanobacteria toxins may become ill or die after drinking or licking themselves, and
suchdeaths can sometimes be the first warning that a toxic cyanobacterial blpaseast

Toxins associated with cyanobacteria have been implicated as the cause of mass mortalities of fish
and birds. Rainbow Reservoir is obviously sufferirggn cyanobacteria blooms, but whether or

not, or when, they are producing toxins is unknown, thus precautions must be taken to avoid
contact with waterpotentiallyaffectedwhen bloomsare presentThe cyanobacteria blooms have
prevented Camp Shalom from allowing campers to use the waterfront as a recreational resource
during partof 2019, 2020, and 2022oncern by users and the FRWA resulted in application for

a grant fromCT DEEP to evaluate the factors leading to these blo®mmes grant was received in

2021 and 2023, after a hiatus in 2022, with separate reports covering each grant year. The grant
was alsoawardedin 2024, allowingcontinuation and this report covers the resulfstiee 2024
investigation conducted by the FRWA with the assistancBrofWagner ofWater Resource
Services, Inc. of Wilbraham, Massachusetts.



Methods

Five stations in Rainbow Reservoir were samplemjure 6)on sevendatesfrom Juneand
SeptembeR024 as part of thigrant programA boat andicenseddriver were provided by Camp
Shalom.

Analyses included muHlprobe sensor monitoring for temperature, conductidissolvedxygen,
chloride chlorophyll,andturbidity, using a Xylem YSI ProDSS sonde.

A VanDorn Water Samplewas used to colleggrabsampleswith asingle samplat 1 meter at
stations 1 and 2, composite samplethetop 3 meters at stations 3, 4, and 5, sauthples just off
the bottormatstations4 and Son each of theeverdates Water samples were testedrege UCONN
Center ofEnvironmentalScience andengineering (CESElaboratoryin Storrs, CTfor forms of
nitrogen and phosphorus. Phytoplankton samples ealected as whole water samples (part of
the near suface water quality samples), preserved with glutaraldehyde amalyzed
microscopicallyby Water ResourceServices Sediment samplewere collected withan Ekman
dredge at stationd and 5on Junel3", and analyzed byEH Analytical Laboratoriesn Seattle,
WA

Flow datawere obtainedfrom USGS site 0118999%armington River in TariffvilleCT, 2.67
miles upstreanof Rainbow ReservoilWeather datavere obtainedrom Windsor LocksBradley
InternationalAirport station.Additional data were obtained froBT DEEP and FRWA programs.

Figure 6. Rainbow Reservoir sampling stations for this investigation.
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Results
Review of Data from Other Sources
Precipitation and Flow

The weathepatternover the period of study waather unusual, indicative of the high variability
induced by ongoing climate chand&ecipitation inspring 202lwas neanormal while summer
2021 precipitation was well above avergégable 3. Drier conditions prevailed from May through
July 2022, withabove average precipitation in August and September. In 2023 precipitation was
close to average in May, well below average in Jane set a high record in July. Precipitation
was slightly above average in Augu¥23 but was again very high in Septembar2024,
precipitation was close to average in May, somewhat below average irslighty higher than
average in July and August, and extremely low in SepterRbecipitation in any month isot
expected to closely track the lotgym averagebut rainfall duringthe JuneSeptember period
during which sampling occurred has vargbstantially among years; 2021 and 2023 were very
wet years while 2022 and 2024 were close to average overall bustvatiy variability among
monthsand some potential for low flushing rates that foster blog@®seen in 202High flows
minimize the probability of blooms buésult in water level management Bgrmington River
Power Companya subsidiary of Stanley Black & Decker, Iffor operatinghydropower turbines.

Table 2. Precipitation in the Rainbow Reservoir area (from Bradley Airport).

Precipitation in Inches
Long-term
Month Average | 2021 2022 2023 2024
May 3.3 4.9 2.9 3.0 3.2
June 3.9 2.6 2.6 1.3 2.8
July 3.2 10.1 2.7 13.9 4.8
August 3.2 7.0 51 3.9 4.9
Septembe 3.6 7.5 6.1 12.2 0.7

The USGS 01189995 Farmington River at Tariffville site is 2.67 mi upstream from Station 1 on
Rainbow Reservoir at latitude 41.908278, longitud2.759361. While not all flow entering
Rainbow Reservoir is captured at this site, it is a reasonable surrogétsvfmto the reservoir.

Flow at the dam is managed for hydropogeneratiorand may not represent natural upstream
flows.

The Farmington Riveat the USGS gauge in Tariffville, Cliypically has lower flow in the range

of 150-400cfs during the months of July to October. In 20Bow remainedabove450cfs, with

a maxmum of 2950 cfs in August (Figure 7). This would be expected to minimize bloom
probability. Flows declined in September with reduced precipitation but a drawdown maintained
short detention time in the reservoir.



Figure 7. Daily Discharge at USGS gauge, Farmington River at Tariffvillelanuary -
September 202
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Water Quality

Available water quality data for the reservoir includeasurements reported ifrophic
Classification of 49 LakeCT DEP 1991, wherthe trophicclassificationof Rainbow Reservois
listed aseutrophic. Total phosphorus, organic nitrogen,sNNOx and total nitrogen were
measured (Figur®. CT DEEP sampled chemical properties in 2019 and 2020 (Takleso A

35). In general, phosphorus and nitrogen concentrations arealigiinity is moderate, and water
clarity is low. Oxygen is low onlgccasionallynear the bottom in the deepest part of the reservoir.
While reports of cyanobacteria appear to be more recent, Rainbow Resesvsiffieaed from
excessive fertilization and related productivity for many years.

It is possible that some blooms in the past have not been reported, but it seems more likely that
cyanobacterial abundance has increased as a function of climate.chaisge partly a function

of higher temperatures which favor cyanobactbutalso an issue of more variable flow, with
lower flows decreasing flushing time and allowing blooms to develop within the resekvoir.
detailed review of historic temperature data and flow rates for Rainbow Reservoir is beyond the
scope of this investigation, bsitmilar evaluations for other reservoirs have indicated such a trend
for both temperature and flushing rates.

10



Figure 8. Historic Rainbow Reservoir Data DEP 1991,
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Biological Data

CT DEEP fisheries data include electrofishing data from 1989, 1992, 1998, and 2014 (Fables A
to A-6) and numbers of anadromous fish pagshroughthe Rainbow fishway from 1972021

(Table A7). There are many species of fish in Rainbow Reserand it hosts spawning areas for
multiple anadromous species. The high fertility has generally been considered favorable for fish
production but with the advent of more frequent cyanobacteria blooms, this attitude may shift.

CT DEEP issued a warning in July 203sed on data thaicludeda sample at Camp Shalom
beach with results of 59,389 totalgal cellmL, 56,862 0f which werecyanobacteria (all
Microcystissp, a potentially toxic forjmn This sample resuuggestanoderate probability of
adverse health effects according to the World Health Organization Recreational Guidance of
20,001100,000 cells/m, but no toxicity test results were available

Available biological data generated byethFRWA include bacterial and macroinvertebrate
assessmentBRWA siteFR-EGL1 is the closest site upstream Rainbow Reservoir, located 1.6 miles
upstream from station 1. FRG1 is at the Farmington River in East Granby on Spoonville Rd at
the Rt. 187 Bridge. This site has been monitoredEaoli and temperature from 2007 to 202
excluding 2008010 and 2020rhe Recreational Geometric Mean for designated swimming; non

11



designated swimmingnd all othercontactrecreational uses is less than 126/tfl0 FREG1
geometric means are typically above 126/100 although not by much, except for 20 at
365/100mL and 2018 at 293/106IL. Results fron2013, 20152019 2023 and 2024ndicaked
lower valueswith ranges of 748/100mL (Table A9.)

Macroinvertebrate data from upstream tributagesers Salmon Brook in East Granby, East
Branch Salmon Brook and West Branch Salmon Brook in GrgtbgHop Brook in Simsbury.

All macroinvertebrate dataevecollected using the CT DEEHffe Bioassessment f&folunteers
(RBV) protocol. The protocol aims to assess kogiality waters by monitoringvith a target of

four or more most sensitive species. Salmon Brook has been monitorethegticollections
containing 4 or more sensitive specieslicating high quality wateilEast Banch Salmon Brook

was monitoedwith only two collections, containing less than four sensitive species. West Branch
Salmon Brook has been monitoreith six yeardhaving four or more sensitive species. Hispok

was monitored,and both collections had less than four sensitive species (Tai@e Phere is
clearly a range of water quality in tributaries to the Farmington River.

Wastewater

The permitted wastewater discharges upstream of the reservoicareefn in overall river water
guality and possible impacts on the reservblre Farmington River receives over 35 million
gallons per day of treated wastewater from 9 publicly owned sewage treatmentvutant4DC
Windsor located downstream Rainbow Reserybable 3) Nitrogen and phosphoruisnits with
sampling frequencgTablesA-36 to A44) suggest high quantities of nutrientsmrostdischarges
Phosphorus limits arel mg/L forthePlainville, Bristol and Plymoutfacilities, but are in excess
of 2 mg/L in the othefacilities and some have no limit at all. While the remosfaphosphorus
from the thredreatment facilitiesvith relatively low phosphorus discharge concentration limits is
in line with best practical technology, the concentrations aretatilhigh to avoid productivity
issues in slow moving water and dilution is an essential component of minimizing impacts.

Table 3. NPDES Permitdesigned flow rates and secondary treatments.

. Designed Flow Rate
Permitee - Secondary Treatment
(Million Gallons per Day)
MDC Windsor 5 Chlorine Disinfection
Farmington 565 Nl'trl'fl'ca?l'c-m anfi chlorine
disinfection
L Denitrification, UV disinfection, and
Plainville 3.8
seasonal phosphorous removal
Denitrification, phosphorous
Bristol 10.75 '
rsto removal and UV disinfection
Ammonia removal, denitrification
Pl th 1.75 !
ymou and UV disinfection
Simsbury 3.8 Denitrification and UV disinfection
Canton 0.95 UV disinfection
New Hartford 0.4 Denitrification and UV disinfection
Nitrification and chlorine
Winchest 3.5
inehester disinfection (and dechlorination)

12




2024 Data
Thermal and OxygenRegimes from 202 Data

RainbowReservoircan stratify to some extenih afidryd year but did not in 208 owing tothe

high flows in the Farmington River. While there islght thermal gradient on some sampling
dates(Figure 9, showing the greatest top to bottom differential obserwgtth, other profiles in
Figures AlthroughA-35), the reservoir was relatively well mixed throughout the sampling period
and oxygen depletion was not observed near the bottom at any sAati®rcan be released from
sediment exposed to low oxygen, the continued presence of ois/g&pected to have limited

such release. The potential for such release would exist during periods of low oxygen (<2 mg/L in
the overlying water) ifow flow years but not in 2GR Actual release will depend on the severity
and duration of low oxygen episodes and the amount of available P in the surficial sediments (see
Sediment Features sectionhere was some potential for stratification and oxygen loss in
Septembr 2024, but sampling only extended through SeptemBer 13

The maintenance of mixed conditions and at least moderate oxygen levels dudng @3 of

the benefits of elevated flow. Internal loading of P (and N) will be minimized and any development
of cyanobacteria at the sedimawater interface with synchronous rise to form blooms will be
retardedThe general lack of a low flow period during the 28ampling program limits our ability

to assess what might have happengdrms of thermal stratification, oxygen regime, and internal

P loading Similar conditons prevailed in 202and 2023and there were no cyanobacteria blooms

in either yearLower flows and less flushing in 2022 appear to have allowed a cyanobacteria bloom
to form in August of that year.

Figure 9. Temperature and Oxygen Profile Example from Rainbow Reservoir or7/11/2024

Temperature and Oxygen Profile
Station 5 on 7/11/2024
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Nutrient Status

Nitrate Nitrogen

Nitrate nitrogen is the most available form of this essential plant and algae nareist often
exhausted in lakes during the sumniditrite nitrogen is measured as part of nitrate nitrogen
this testing prograrbut is a very minor component of the totabiic waters the combined total
is often referred to as NOKany cyanobacteria can utilize dissolved nitrogen gas and depend less
on NOx, so the loss oNOx tends to favor cyanobacterilOx concentrations <0.3 mg/L are
considered low while valise>0.6 mg/L are considered higboncentrations oNOXx at the five
stations within Rainbow Reservoir over the sampling pgfiaglire10) werenever<0.3 mg/L on
the 2024 samplingdatesand were lower only rarely during other years of samplihgst values
were below 0.6 mg/LNOx wasrarely low enough to favor cyanobacteria during the 202
sampling program.

Ammonium Nitrogen

Ammonium nitrogen (Nk) is another available form of nitrogen used by algae and higher plants
but tends to be relatively low in oxic waters, the conversion to nitrite and nitrate being fairly rapid
in the presence of oxygen and key bacteria. A portion of the ammonium nitoegemding on

pH, dissolved solids, and temperature, will be ammoniag{Nkhich can be toxic. However, in

oxic waters it is very rare to have ammonia at a high enough level (>0.02 mg/L) to cause any
toxicity. NH4 concentrations <0.3 mg/L are considered low while values >0.6 mg/L are considered
high. Concentrations of ammonium nitrogen at the five stations within Rainbow Reservoir over
the sampling period (Figurel)lwere always <0.3 mg/L and usually <0.1 m{pk 2024 samples

Figure 10. NOx-N Over Space andTime in Rainbow Reservoirin 2024
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Figure 11. NHs-N over space and time in Rainbow Reservoin 2024
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Total Kjeldahl Nitrogen

TKN is a measure of organic nitrogen plus ammonium nitrogen. Adding NOx to TKN yields total
nitrogen. The organic fraction (TKNminus NH4-N) may reflect algal abundance, but other
particles in the water column also contain organic nitrogen (e.g., leaf bits, zooplarston).
themselves, TKN values are hard to interpret, as the split between organic nitrogensasd NH
important, but values <0.5 mg/L are often considered low and valu8smg/L are considered
high. Concentrations of TKN at the five statiomghin Rainbow Reservoir ovéhe2024 sampling
period (Figurel2) were>0.5 mg/Lin only 3 of 35 sample

Figure 12 Total Kjeldahl Nitrogen over space and time in Rainbow Reservoin 2024
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Total Nitrogen

Total nitrogen(TN) includes all measurable forms of nitrogen andssally compared to total
phosphorus to get an impression of which of these two key plant and algae nutrients is more
limiting to productivity. TN values <0.6 mg/L arasuallyconsidered low and values >1 mg/L are
often considered highMuch higher values are possible where wastewater or runoff from
agricultural areas is substantial. ConcentrationsTHf at the five stations within Rainbow
Reservoir ovethe 2024 sampling period (Figuré3) werebetween @& and 1.0mg/L. Overall,
nitrogen was not excessive in Rainbow Reservoir in42@21t concentrations were mostly
moderate and there was ample nitrate forcyanobacterialgaeto flourish.

Based on the flows into Rainbow Reservoir on sampling dates #a2@fthe corresponding total
nitrogen concentrations at station 1, the daily load to the reservoidringe717kg/day t02136
kg/day (Figurel4). The daily load increased with greater precipitatioAurgust

Figure 13. Total Nitrogen over space and time in Rainbow Reservoin 2024
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Figure 14. Total Nitrogen input at Station 1 over timein 2024
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Total Dissolved Phosphorsi

Total dssolved phosphorusTDP) is the readily available form of phosphorus in the aquatic
environment but is rarely abundant in natural watélis. measured by the same method as total
phosphorus (TP) after a filtration step to remove particulates. TDP is not the same as soluble
reactive phosphorus or orthophosphorus, potentially including other dissolved phosphorus forms,
but the values for thse various dissolved fractions are usually similar.

Phosphorus is most often the limiting nutrient for growth of higher plants andialfyjashwater
lakes and is rapidly taken upP may be much higher than DP and is usually a better indicator of
overall fertility, as DP is often undetectable but is recycled rapmlyhe water column.
Concentrations of DP <10 ug/L are low while concentratid2® xg/L are higha fairly narrow
range Concentrations of DP at the five stations within Rainbow Reservoirtheesampling
period (Figur€el5) were routinely high, often very high, with most values exceeding 30 ug/L (0.03
mg/L) except in June 2@R This suggests a large source of readily available P for algae growth.

Figure 15. Dissolved Phosphorus over space and time in Rainbow Reservmir2024
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Total Phosphorus

TPis most often the nutrient that determines how much algaleecpresentlt may not always be

the limiting factor, as light or flushing may control algal biomdsg TP tends to correlate best
with overall algal biomass in most lakes whereas total nitrogen (TN) and its ratio to TP tends to
determine which types of algae will be most abundant. TP <10 ug/L is considered low while values
>25 ug/L are considered high fairly narrow range from minimal bloom probability to a high
probability of algal bloomsSometimes th&P is mostly refractory (unavailable organic) particles
and TP will correlate less well with algal biomass, and sometimes other factors (like light or
flushing) control algal biomass, but TP is considered a major predictive factor for algae blooms.
Concentrations of TP at the five stations within Rainbow Reservoir theesampling period
(Figure16) wereprimarily >40 ug/L except in early Junénce TP exceeds 100 ugshosphorus

is often not limiting so most of the TP values are in what could be considered a transition zone.
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Figure 16. Total Phosphorus over space and time in Rainbow Reservam 2024
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Based on the flows into Rainbow Reservoir on sampling dates #h&@Pthe corresponding TP
concentrations at station 1, the daily load to the reservoir dang® 72 kg/day to545 kg/day
(Figure17). Except for thehigh load on July 8", TP loadingaveragdaround145 kg/day.

Figure 17. Total Phosphorus input at Station 1 over timen 2024

Total Phosphorus Input at Station 1 Over Time

600 545
500

400

300

TP kg/day

200

318
173
140
91
- . - I I
, 1 K n
6/13/2024 6/27/2024 7/11/2024 7/25/2024 8/8/2024 8/22/2024 9/13/2024

TN:TP ratios for Rainbow Reservoifdble7) rangd from 10.51 to 24.51 andstation averages
rangel from 138:1 to 15.6.1, mostly considered moderate values. Ratios <10:1 tend to favor
cyanobacteria while ratios >20:1 tend to favor other algae, especially greeiiCht@ephyta)

There is no clear temporal pattern for the ratios, suggesting that the nature of dgtewsine

ratios in the reservoil.here is also no spatial pattern for sheface samples from the five reservoir
stations; ratio values do not routinely increase or decrease as water passes through therreservoir
2024. However, the values for the bottom stationthim the reservoir (4B and 5Bye among the
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lowest observed and suggest that there may be some influence from P released from aediment
those deeper stations.

Table 4. Ratios of TN:TP in Rainbow Reservoir over timan 2024

1 2 3 4T 4B 5T 5B

6/13/2024 22.6 24.5 20.3 24.1 20.3 21.5 17.8
6/27/2024 13.8 13.1 14.9 13.8 14.0 13.1 14.0
7/11/2024 10.8 15.8 12.6 11.6 12.3 13.6 12.7
7/25/2024 12.3 12.2 13.6 14.7 13.0 14.3 11.4
8/8/2024 11.1 11.5 11.6 14.2 12.6 14.3 12.8
8/22/2024 14.2 14.0 13.7 12.1 12.6 11.7 10.5
9/13/2024 18.1 17.4 19.7 18.8 16.7 19.7 17.2
Average 14.7 15.5 15.2 15.6 14.5 15.5 13.8
Maximum 22.6 245 20.3 241 20.3 21.5 17.8
Minimum 10.8 11.5 11.6 11.6 12.3 11.7 10.5

Conductivity/Total Dissolved Solids

Conductivity is the ability of water to conduct electricity, which is largely dependent on the
guantity of charged solids dissolved in that water. While the relationship between conductivity and
total dissolved solids (TDSyaries somewhat among water sources and with increasing
concentration of TDS, in southern New England over the range of values typically found here,
TDS in mg/L is about two thirds of conductivity as uS/@onductivity values <100 uS/cm are
considered low while values >500 uS/cm aresidered highAdditions of agricultural or urban
runoff and wastewater discharges raise conducti8iyt used on roaelso increases conductivity
significantly and accumulation pfeviously applied saib groundwatecan raise conductivity for
many years. While higher conductivity is generally undesirable for mosthigksrconductivity

(or TDS) does nohave strong meaning without some analysis of the solids causing elevated
values.

Conductivityin RainbowReservoir(Figure18) variedbetween 20 and 20 uS/cmin 2024, dl in

the moderate rangeThere wawery little variation over space on any dateept for August'§

which experienced a minor increase, and Jurfea?id August 22 which experienced a minor
decreaseThere is no temporal pattern to the data, suggesting that inflows to the reservoir are
controlling conductivity levels.
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Figure 18. Average Conductivity over space and time in Rainbow Reservoin 2024
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Turbidity/Secchi Transparency

Water clarity is a major feature of water with distinct implications for various uses. Clarity is a
function of light penetration, which is reduced tugher concentrations of suspended patrticles,
which can include algae or suspended-tnang particles of organic or inorganic originurbidity

is a measure of light transmission through a sample and is related to particle concentration,
althoughthe relationship depends on the size distribution of partiGasller particlesmpart

greater turbidity thanhe same mass of larger particlesaafunction of the probability of light
hitting a particle and being scattered.

Turbidity (Figure19), and Secchi transparency (Figid® in Rainbow Reservoiexhibited a
substantial range but generally suggest low to moderate clarity as a functionrabfaloparticles

in the water columnChlorophylta wasmonitored in 2024Figure 21) and results showed some
high valuesput clarity did not generallycorrespondo chlorophyll level Algae samples showed
that elevated chlorophyll and low clarityere not a result ofilgae in general aryanobacteria
more specificallysuggesting @t suspended sediment, organic or inorganic, is more likely to have
controlled clarity Algae blooms in past summers produced higher chlorophydllues and were
likely a stronger influence in water clarity, but the high flows and fluskimgng the2024
sampling seasadimited that effect.

Water clarity did change spatially over the five reservoir stations, but not to any extreme or with
any consistent trend. Sometimes clarity increased, a phenomenon expected as particles settle out
in the slower flowing reservoir water, but clarity alsor@ased on several dates, suggesting either
additional particulate inputs between the stations or high variability in Farmington River features,

a strong possibility with thBuctuating weather patterns of summer 2024
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Figure 19. Average Turbidity over space and time in Rainbow Reservoir in 202
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Figure 20. Secchi Depth over space and time in Rainbow Reservoir in 202
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Figure 21: Chlorophyll over space and time in Rainbow Reservoir in 2024
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Sediment Features

Soft sediment, or substrate that is more water than solids and can be penetrated easily with a rod
or even the viewing camera on a caldsds to be dominated by organic matter and often contains
substantial amounts of P that can be released back into the overlying water. Coarser materials like
sand and gravellmost always contain less P overall and certainly less available P. Examination
of Rainbow Reservoin 2021revealecho soft sediment in the vicinity stationSand and gravel

graded into organimudk at around 2.5 (8.3 ft) of water depth, although there was some variation

and the range of water depths forthesarml mu c k fe d g e 5.3ww15f)Given t o 3.
the bathymetry of Rainbow Reservdine approximate edge of the muck layer delineates an area
of 105 acres (Figure 2). Based on a reservoir area @32acres, his representd 7% of the total
reservoir areat full pool elevatiorand suggests a substantial area on which low oxygen could act
to release P into the overlying waters.

Five sediment samples were collected atntlomitoring stations (Figure &) 2021and tested for
solids contentspecific gravity and various phosphordgactions with results provided in the
report for 2021 samplindgt was apparent thahe sediment at stations 4 angBnost conducive
to P release arsmples from R4 and Riere retested in 2@3Table5).

The testing included sequential extractions to quantify fractions of the phosphorug ol
ammonium chloride (NECI) extract captures the loosely sorbed phosphorus, which is mostly
dissolved P in the porewater of the sediment. This fraction tends to be a negligible component of
sediment P (< mg/kg) and that was the case for all Rainbow Reservoir sediment saffripdes.
Fe-bound P fraction is what is most readily released under anoxia and can be large. A portion of
the organic fraction, often linked to Fe as wedtin also be released, albeit more slowly than the
pure FeP. Different labs analyzed the samples from 288d 202, and the concentrations of Fe

P and biogenic P varied substantially among years and labs, but the sum of the concentrations for
these two most available fractions were comparable.
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Figure 22. Portion of Rainbow Reservoir with organic substrate.

Table 5. Sediment feature at two sample stations in Rainbow Reservoiin 2024

LOOSELY CA AL BOUND | BIOGENIC : .
% SOLIDS | TOTAL-P FEBOUNDP ORGANIC P [Aluminum Iron Calcium FE:AL
BOUND P BOUND P P P
MOLAR
(NHACL) |(DITHIONATE)|  (HCL) (NAOH) RATIO
SAMPLE ID (mg/kg) | (ma/ke) (me/ke) (mg/kg) | (me/ke) | (ma/kg) (mg/kg) | (mg/kg) | (ma/kg) | (ma/ke)
R4 24.1% 2042 «2.00 329 285 960 367 468 18700 24600 3740 0.64
R5 28.7% 1586 <2.00 305 303 873 <2.00 105 17700 23000 3200 0.63

For R4, the 2021 sedi ment P deemed favail abl
guantity was 535 mg/kg. For the 2024 samples, the corresponding values were 436 and 629 mg/kg
(Fe-P + biogenic P from Tab. While the concentrations in sediment offer insights, a conversion

to actual P mass that can become available is needed to fully understand the potential for internal
loading to support algae blooms. Using the solids content, specific gravity, anthlavadidiment

P, the mass of P in a 10 cmrfizial sediment layer can be calculated (TaBjeFor the 2021

samples, the values for R4 and R5 were 16.0 and 12.1 § Pémthe 2024 samples, the
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corresponding values are 12.2 and 14.2 ¢PAththese values are large and considering the range
of possible values, these are all fairly similar.

From the 2021 sediment data, it was concluded that the total amount of P that might be released in
the area associated with R4 and R5 could not be higher than about 400 kg over the course of the
summer. The same analysis with 2024 data suggests that38fblg of P might be released.
Compared to the watershed input, which averaged 165 kg/day during the summers of 2021 and
2024, this is a minor part of the total P load to Rainbow Reservoir. Summer internal loéghing

be significant under summer drougioinditions with much lower watershed inpus,occurred in
2022,but on a regular basis the load of P from the sediment to Rainbow Reservoir is a minor
component of the total P load.

Table 6. Available sediment phosphorus in Rainbow Reservoin 2024

2023

Lake or Area R4 R5

Mean Available Sediment P (mg/kg DW) (uses BD Fe-P + NaOH Fe-P) 436 629
Target Depth of Sediment to be Treated (cm) 10 10
Volume of Sediment to be Treated per m2 (m3) 0.100 0.100
Specific Gravity of Sediment 1.2]] 1.13
Percent Solids (as a fraction) 0.23 0.20
Mass of Sediment to be Treated (kg/m2) 27.9 22.6
Mass of P to be Treated (g/m2) 12.17 14.23
Target Area (ac) 55.0 14.0
Target Area (m2) 221774 56452
Total mass of available P in upper 10 cm in area (kg) 2700 803
Probable P release at 10% of available P in upper 10 cm (kg) 270 80

Phytoplankton

Phytoplankton samples were collected on each of the water quality samplinfrolaited five
stations in 2021, from all five stations during the cyanobacteria bloom of Augusta@tym
stations R4 and R5 on all sampling dates 2023 and 2024. Sampleswere analyzed
microscopically to quantify the types of algae present in the water colBhytoplankton
conmposition and biomasgor 2021 reveakéd generally low algal biomass and almost no
cyanobacteria at any tim&he bloom in 2022vas dominated by Microcystis with several other
potential toxinproducing cyanobacteria presehtit the overall biomass in open water samples
was not high. Windblown shoreline accumulations, not sampled but quite visible in August 2022,
would have exhibited much higher biomagdgae results for 2023ncluded some elevated
biomass values, but only when diatoms were dominant and weith few cyanobacteria
represented in samplgSyanobacteria dominatexh July27, 2023, but overall algal biomass was
low.

Phytoplankton in 202(Figure 3) included mainly diatomearly on followed by cedominance
of diatoms and green algae, then with a shift to dominance by dinoflagellates, and eventually a
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shift back to cedominance by diatoms and green algae. Biomass@rastima high, with
peaks duringuneand Augustput with very few cyanobacteria present at any time in 20B4
influence of flow and detention time on phytoplankton composition and biomass is apparent.

Figure 23. Phytoplankton biomass in Rainbow Reservoir in 202
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Water Level and Flows

FRWA is additionally interested in the flows and retention rates due to Rainbow Dam. Flushing
rates can have an impact on blooms, and also the water flows are a concern for other factors such
as fish habitat below the Reservéiigh flows and the Septemberawdowninduces variation.

The differences between stations 4 and 5 is not overly striking on most dates, but differences
between dates are substantial in some cases. Flushing is a major force in Rainbow Reservoir.

Due to unpredictabland unreportedelease$rom Rainbow Damand theflow impairment
downstream on the Farmington RivERWA deployed Onset HOBO U20L Water Level

loggers, both in water, and in air, at Cat Connection in Windsor, approximately 2,200 feet
downstream from Rainbow Darto record water level every hodihe loggers measured

pressure and temperature from April’22024, to September 16 2024. A reference depth for

the logger deployed in the water was measured in decimal feet during deployment and retrieval.
Thelogger deployed in the air was hung on a tree approximately 15 feet from the deployed
subsurfacéogger to record barometric air pressure every hour. Data recorded by the logger in
water was processed through the HOBOware Software with reference depth measurements and
barometric pressure dataset to convert hourly pressure readings to hourly whtkeddven

feet. Hourly water level measurements were compared to the USGS Tariffville gauge,
approximately 5 miles upstream Rainbow D&RWA staff also measead width, average

depth, and velocity measurements five times from Jufy204 to September 1§ 202 at Cat
Connection. Water discharge at this location was calculated and compared to the USGS
Tariffville gauge water discharge datéth a velocity correction of 0.8rable 7) Unfortunately,

due to unpredictable high flow releases by the dam, all five instances of measureddntbe
plannedduring minimal dam releasésr staff safetyand resulted in similar discharge
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measurementd his did not allow us to accurately compare flows downstream to upstream
during a release

Water level over summer months shows regular dam releases and ihced¢emses associated
with precipitation event@~igure 25) Comparison of the USGS gage upstream the reservoir in
Tariffville to the water level logger downstream the reservoir at Cat Connelitiorot relevel

anything significant other than regular releases during low precipitation and increased releases

during increased precipitatigfigure 26)

Table 7: Flow Measurements Downstream Rainbow Reservoir (CFS)

Date Time AVG Depth Width | Corrected Velocity| Downstream Rainbow Dall  USGSTariffville
(ft) (ft) (ft/s) CFs Gage CFS
7/15/24 | 11:30am 1.3 140.0 1.3 237.3 587.0
8/5/24 | 12:15%m 15 135.9 1.1 238.0 993.0
8/26/24 | 12:0pm 1.2 130.0 1.2 195.4 685.0
9/9/24 | 12:3(om 1.3 128.7 1.1 175.6 447.0
9/16/24 | 12:00om 1.2 128.6 1.0 149.7 294.0
I n order to address FRWAOGs other concerns

life, FRWA reached out tblational Oceanic and Atmospheric AdministratigN©AA). Bill
McDavitt at NOAAcalculated aamping rateof 0.6 cm/min fromour water level datasget
determining the ratemretoo largefor juvenile fish and larva® survive It is recommended that

the loggers beeprogrammedo record data every 15 minutes as opposed to every hour to collect

more data for ramping rates.

reg

The logger deployed in water was not in the midchannel due to safety concerns associated with
dam releases and is reflected in the water level data collected as it is not as deep as the
midchannel.

To support water level logger dathree Reconyx Hyperfire 2 wildlife cameras were installed at

Camp Shalom (approximately 1.5 miles upstream of Rainbow Dam on the reservoir), Cat

Connection, and Strawberry Hills Open Space (approximately 2 miles downstream Rainbow

Dam). All cameras were sttt take a full channel picture every hour, allowing uddoument
visualchanges in water depth over time, éacilitating comparison amongamera locatios
Photos documented fluctuations in water level over tirmeaated with dam releases, and the
drawdown of the dam in SeptembERWA uploaded hourly pictures to the USGS Flow Photo
Explorer.

A significantdrawdown of the reservoir occurtestarting onSeptember '8 and ending on
September®, with the lowest water level on Septemb®r Tthis was documented in the water

level data and camera photos and verified by staff in the field during the drawdown (Figure 24).
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Figure 24: Photos of September Drawdown. Left: 9/2/2024 12:00pm, Right: 9/4/2024 12:00 PM

27



N w

Water Level (feet)
[

o
ok NI WO D

%
=
et
$2
‘)7

Water Level (feet)
O L N WMy

Figure 25. Water Level Over Time Downstream Rainbow Reservoir

Farmington River Downstream Rainbow Reservoir (Cat Connection) Water Level Over Time

™ ™ ™ ™ ™ ™ ™ ™
o o ol ol ol ol ol
< % ™ ) ™ N
O A & Qv A\ \

g ,\/b‘

> Q0 S
&

3

Q
vV

N

A AV &

Date

%\\r’b\

Figure 26. USGS Tariffville vs Downstream Rainbow Reservoir Water Level Over Time

USGS Tariffville Water Level vs Downstream Rainbow Reservoir (Cat Connection) Water Level
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Evaluation and Management Needs

Cyanobacteria Blooms

The primary concern thaggrompted trs studyand theprogramsin 2021, 2023 and 2024is the
occurrence of potentially toxic cyanobacteria blooms in Rainbow Reservoir, threateniog use
the public and possiblgcological functiondNeither year was adeal time for such a study, given
higher than average flows and a lack of distinct cyanobacteria bldmndata were collected in
association with a bloonrm summer 202, and considerable data provide insights into how
conditions in Rainbow Reservoir interact to foster cyanobacteria blooms.

Cyanobacteria blooms form by one of three main mechanisms:

1. Growth from some small seed population in the upper waters, requiring adecuratdidght
and a long enough detention time (two weeks or more) to allow bloom development by growth
processeAlmost any cyanobacterium coufdrm a bloom by this mechanisamd the limiting
factor in Rainbow Reservoir is likely to be the flushing rateaverage detention timdigted
as only about 1 day by the CT DEBRitrients are adequate to support bloomsthadN to P
ratio is low enough to favor cyanobacteria some of the time. Blooms would be most likely
during droughts when detention time increases.

2. Growth near the thermocline, utilizingrBleased from sediment below but with enough light
to allow development of an algal layteat can then be mixed or actively rise to théasa by
forming gas bubbles within cell$?lanktothrix Planktolyngbya and Pseudanabaenare
examples of cyanobacteria that bloom by this mecharibere does not appear to be a stable
thermocline in Rainbow Reservoir from all available data, but it is possibléetingorary
stratification covering an area of up26 acres irthe downstream end of the reservoir might
support this growth mode in dry summeérst it seems unlikely that this growth mode could
produce enough cyanobacteria to cause a widespread problem in Rainbow Rasertoér
species that commonly bloom by this moderaecommon in this waterbody

3. Growth at the sedimentater interface, utilizing P released from sediment before it gets into
the water columnbut with enough light to allow growttwith a synchronous rise otk
aggregates by formation of gas bubbles within cells to form surface hldbeseed for light
will limit such growth to the portion of the reservaiith water depth of <3 times the average
summer Secchi deptlr aboutt m for Rainbow Reservoil.he portion of the reservoir with
a substantial fich, organic sediment basis about 70 acresbut adequate lightimits the
likely supporting are#o about45 acres 020% of the reservoiMicrocystis Dolichospermum
(formerly Anabaeng AphanizomengrandWoronichinia(formerly Coelosphaeriumare the
most common cyanobacteria that bloom by this mechaaisththe first thrednave been
involved in recenblooms. This growth modenay be restricted to trdownstream portion of
the reservoir but could be a factor in observed blooms, especially with windblown
accumulation along shdnees.

Somecombination of mechanisms 1 and 3 &kely to produce observed blooms in Rainbow
Reservoiy but n light of past and present hydrology, nutrient concentrations, and algae reports, it
seemsthat bloom formation in Rainbow Reservoir may be most limited by flushing Tage
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typical low flow range during summer is 150 to 400 cfs, suggesting a detention time of no more
than 9 daysin 2021and 2023hemediansummer flowwasclose to 1000 cfs, yielding a detention

time of 1.3 days, close to the losigrm average listed by CT DEH®&Y the entire yearDuring
drought conditionsas inpart 0f2022,detention timecanincrease tamearlytwo weeksfostering

bloom development from excessive concentrations of nutrients in the water column as a function
of inputs from the Farmington RiveDuring the 2024 sampling peridde measured flow was
never <400 cfsalthough a very dry Septembead to lower flows later that month, after sampling
was completedand sampling in September was conducted after the early September drawdown

Growth at the sedimerntater interface and rise in the water columwould befavored by lower
flows associated with drought conditigrallowing for oxygen loss and P release that supports
cyanobacteria growthbut dought conditions are not a regular occurreimteghe Rainbow
Reservoir watershedxygen was never depleted at any measurement point duringa2@l4
cyanobacteria were uncommon in plankton samp@®ught conditionsare increasing in
frequency with climate change and may lamyely responsible for the increased frequency of
cyanobacteria blooms in recent yebus are a transient phenomeriorthis systermand were not

a significant influence during the 2024 sampling period

In addition to the effect of climate change on drought (and flood) frequencgctienpanying
increase in temperature also favors cyanobacteria. Algae have seasonal periodicity related to food
storage products, with cyanobacteria metabolizing reserves best at higher tempgraif@s
Diatoms and golden algae prefer coltisnperatureé<20°C), leading to dominance from late fall
through early spring in most aquatic habitats. Green algae are intermediate, tendingvtthéllo
diatoms and goldens in the spring as the water warms and giving way to cyanobacteria later in
summer when water temperature is maximum. In a system like the Farmington River, temperatures
tend to be colder, and with short detention time in RainboseReir, temperatures often do not

favor cyanobacterialn 2024 the averagegemperaturef the water colummeverexceeded 2%

and wasabove 28C only at the reservoir surfacen July 11, 2024Temperatoes >25°C were
recorded irsome recernbwer flowyears byCT DEEPand FRWA suggesting that during periods

of lower flow the reservoir may heat up fairly quickly and beca@naorefavorable habitat for
cyanobacteriaBut as with low flows, this is a transient condition in Rainbow Re&seand was

not a factor in 2024

The contribution of P from sediment tfee water column concentration appears inconsequential
the maximum conceivable summer load is no higher than the inputs from the Farmington River
over several daysin a drier summer the relative contribution could be higher but is unlikely to
ever exceed 10% of the total P load to the reservoir. Howeveg ih@otential for certain
cyanobacteria to grow at the sedimueter interface from P available from the sedintben
synchronously rise to form a bloom in surface watéfigh the typical summer detention time of

just a few days, such blooms would be very sheed and unlikely to represent a major threat to
human use of the reservoir. However, wdtlough conditions such a cyanobacteria bloom could
linger and even intensify with the high availability of P in the water column.

The ratio ofN to P is lowest near the bottom of the reserawvoring cyanobacteria developing
at the sedimenwvater interface, although the deepest part of the reservoir may not supply adequate
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light. The moderate concentration of nitrate in the water column will not favor cyanobacteria but
will not strongly favor other algae and if cyanobacteria rise from the sedimeatcthdd be
ongoing growth with high available P in surface watElgshing remains the most likely overall
control on bloom formation in Rainbow Reservoir, wath lower flows the potential for
cyanobacteria bloom formationcreases

Possible Control Options

As discussed in the report of the 2G21d 2023studes direct control of cyanobacteria is possible

with flushing or algaecidesremovingthe algae from the systerfigh flushing is the normal
condition in Rainbow Reservoir, but when watershed flows decline to the point where detention is
high enough that a bloom couligvelopin the reservoir, it is because there is not enough water
entering the reservoiProviding additional water will be very difficult. More water could be
released from upstream waterbodies, but under the kind of drought conditions that could
sufficiently limit flushing of Rainbow Reservoir it is unlikely that such releases would be
accepable to hose managing those upstream waterbodies. The only practical alternative would be
to discharge more water from Rainbow Reservoir. This is done in anticipation of flood axents

fairly common in 202%and 2023and could also be done when flushisgoo low, albeit with a

drop in water level that could restrict access and enjoyment of the reservoir. Such an approach
would only work for a short time unless a very large drawdown is acceptable, and even then, the
bloommightbe sent downstream with possibigpacts in other locations, so this approach is not
ideal.

Control by algaecidess only likely to be needed sporadically, probabty morethan once per

year, and the low cost dadlgaecidesnay be attractiveProper use requirdsacking of the algae
assemblagehowever,which is best done on a weekly basiad necessitatesome additional
expensdor monitoring Ongoing vigilance and rapid response when a problem appears imminent
would beneeded

Most algaecides are based on copper or peroxide as the active ingestdiendatment of
waterbodies with most algaecales restrictecby permitto half the waterbodyPeroxides verk

well on most cyanobacteria ahdve fewer nottarget impactsPeroxidesvould be recommended

for Rainbow Reservaigiven the many life forms or downstream of theeservoir that could be
affectedby copper It is possible to apply a pelletized peroxide formulation that would sink to the
bottom and attack the cyanobactedalonies growing at the sedimemwater interface. It has not

been @termined that this is the primary mode of bloom formation in Rainbow Reservoir, but if
that is the case such a treatment could be conducted over the roughly 45 acres of area that appear
suitable for such cyanobacteria growth at a reasonable cost angheaddtsurface blooms from

forming.

Direct control is less desirable tharevention wherebyconditions are altered to minimize the
probability of a bloomDecreasing light penetration by the addition of dyes is one option, but with
the short detention time in Rainbow Reservoir, even under extreme drthegtye would travel
downstream and magise permitting issues as well as cost concerns for maintaining adequate dye
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concentrationsLowering P concentrations the logical target of preventive effaritended to
minimize algae blooms in general and cyanobacteria blooms in particular

In orderto reduce P concentratiomsRainbow Reservoir it will be necessary to reduce the amount
of P entering from the Farmington Rivdihe concentration of TP in the incoming Farmington
River waterin 20212024samplesvas mostly between 40 and 100 ug¢ghpugh to support algae
blooms although particulate P may settle out if the detention time is long enougtheYrtion

of TP that was readily availab{dissolved Pyvassubstantiglwith concentrations mostly between
20 and60 ug/L in sampledrom 20212024. While the ratio of N to P is not consistently low
enough to suggetthat cyanobacteria will be favored, there is enough available P to sajiaet
blooms if other factors, mostly notably flushing rate andtligre not limiting.

The daily loadrom upstream flows and data for P at statian 2021, 2023and 202 indicateP
inputranging from72 to 511kg/daywith anaverageof about160 kg/day.Lower values might be
expected during drought conditions, although inputs from the wastewater treatment facilities
upstream will keep the concentration from declining too mwitihless watershed runoff. In order

to have an inflow TP concentration of <20 ug/L, a value that should minimize cyanobacteria
abundance, theP load from the watershed would neetdédowered to no more th&3.4kg/day.

From the average wet summer loading from 2021 and 2628 would bemore than a 60%
decreaser-oranticipated drier summer inputs of about 100 kg/t#at represents3b decrease
Decreases imonpoint sourcewatershed loading of more thabout20% are very difficult to
accomplishand usually require multiple years to bring to fruition

A decrease in P loading will require addressing both point sources argbimbrsources in the
Farmington River watershed detailed assessment of loading is beyond the scope of this
assessment, but data for wastewater treatment facghi@sld beavailable and sampling of key
tributaries is advisedto asseshr et her t here are fAhotspotso of
prioritized to establish a plan for P loading reductidree primary sources are direct discharges
from wastewater treatment facilities, many of which have high opermnit limits on the
concentration of P discharged, agricultural lands wipicdtduce Prich runoff and have been
historically difficult to regulate, and urban latigat contributes #aden stormwater runoff.

It may be possible to select representative tributaries to sample based on iartieisérainage

areas, then sample to determinghiére are features of those drainage areas that make high P
concentrations more or less likel§tormwater drainage systemsdbest management practices

are likely critical factors for nepoint sources, whiléhe level of treatment and size of discharge

are the primary issues for point sources. At least some otdhenunities draining to the
Farmington River are subjetd Municipal Separate Storm Sewer System regulatioraking

towns responsible for input reductions, and such a study may help determine the most effective
actions to take.

One optionfor at least interim control that could be effectivéoidreat the incoming Farmington
River water Addition of a P binder such as aluminum can inactivate much of the incoming P and
make it unavailable to algadany aluminum compounds act as coagulants, enhancing thiegsett

of particles as well as extractibgpavailable P from the water columh dosing station would be
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needed, consisting afstorage tank for aluminum product (most likely polyaluminum chloride), a
discharge header thatjectsthe aluminum produgctand a pump system to move the aluminum
product from theéanks to the discharge poirt.discharge location somewhere near Rt 187 would
be advantageous, but anywhere in the upper portion of the reservoir couldSexekal dosing
systems operate in Massachusettal manyhave been in use in Florida for many years, but this
would be a new approach in Connecticut.

The water in Rainbow Reservoir would be less fertile and much cledtera P inactivation
system in placeGiven the rapid flushing rate and infrequent algae problems, the system would
not have to run all the time. Rather, inactivation would occur just during low flow periods to
minimize the probability of algae blooms. Such inactivation systems have been very effective at
reducing cyanobacteria blooms, tending to shift the N to P ratio in a way that favors other algae
even if P levels are still high engluto support elevated algae abundance. But in many algses
problemscan beeliminated. The settling of the aluminum to the botteould also provide some
inactivation of surficial sedimenlimiting future recycling of P from those sediment

Summary and Recommendations

Data collected from past studies have indicated elevated nutrient concentrations in Rainbow
Reservoir but the very short detention time has minimized algal blooms in general and
cyanobacteria in particulaklore recently there have been cyanobacteria blpbuoisthere is no

clear indication of an increase in nutrient loading. Increased temperature, which favors
cyanobacteria over other algae, &mdered inflows that increase detention time are likely factors

in the increase in cyanobacteaad are logically related to climate change.

Sampling in 202%hrough 2024revealed high concentrations Bfand generally moderate but
sometimes low ratios of N to P thfat/or cyanobacteria. However, 202td 2023xhibited very

wet summesand detention time was very shalgae concentrations were generally low and very
few cyanobacteria were detect@larity was low to moderate but was mostly a function of-non
algal particles suspended in the water column, a function of watershed runoff during an abnormally
wet seasorDrought conditions in summer 2022 raised water temperatures and increased detention
time; there was a cyanobacteria bloom in Augitile there was a very dry period in September

of 2024,it was after a significant drawdown of the reservoir, thus flustiegvater, andnost of

the sampling period in 2024 had near normal precipitation and flows, suébvitikitws were not
observed and flushing was adequate to prevent cyanobacteria blooms.

Low oxygen conditions that favor release of P from surficial sediments are not common in
Rainbow Reservoir but are possible under low flows and increased detentiomhareservoir

is not known to strongly stratify and was well mixed from top to botanall sampling dates in
2021and 2023, with &light gradient in August 202}ixing was again substantial throughout

the 2024 sampling period and no low oxygen readings were obtd@iestthg of sediment in 2021
2023,and 202 revealedsubstantiahmourts ofavailable sedimer®, but the maximum estimated
release ratsuggests a contribution ohly a very small portion ahe annuaP loadto Rainbow
Reservoir Inputs of P from the Farmington River control P concentration in Rainbow Reservoir
most of the time
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Despite the relatively small contribution of sediment P to the overall P load to Rainbow Reservoir
it is possible that cyanobacteria can grow at the sedimater interface wherexygen is low but
adequate light penetrates to the bottom to allow growth. Those bottom originating cyanobacteria
can form gas pockets within cells and rise in the water column to form surface blooms. An area of
about 45 acres of Rainbow Reservoir provides suitable conditions for such cyanobacteria growth
all in the lower portia of the reservojrmostly between water depths of 10 and 20. feewv
detention time will limit such blooms, but during drought conditions it is possible that
cyanobacteria blooms coulde initiated by this mechanismThe observed bloom forming
cyanobacteria are all species known to initiate growth at the secimagert interface. Once
cyanobacteria rise in the water column, nutrientsnaoee than sufficient to allow growtland

wind is likely to cause excessive shorelaoeumulationsHowever, @tention time is too shot

allow such bloom development exceider prolonged dry conditions

Direct control of cyanobacteria isutinely offered through rapid flushing in Rainbow Resetvoir

but when such flushing is inadequate, the use of algaecides may be justified. Application of a
pelletized peroxide formulatiorould kill any growing colonies of cyanobacteria at the sediment
water interface and prevent blooms. Knowing when to apply such an algaecide is difstatie to
clearly, given a limited record of blooms, but detention time may dlloams to develop by that
mechanism when flows drop below about 200 cfs. It is possiblemiablown cyanobacteria
accumulations could preseanhazard at somewhat higher flows asoigher flow threshold might

be considered. Application to water between 10 and 20 feet deep where organic sediment is
dominant (45 acres in the lower part of the reservoir) would be recommended if this preventive
approach is pursued.

Use of peroxide as an algaecide should present minimal threat-targehorganisms iRainbow
Reservoir as long as treatment does not occur dfisingpawning, as the eggs may be susceptible.
Blooms have been a summer phenomenon, however, a time at which fish spawning should be
negligible in this systemf blooms are rarethis is a coseffective approach but does not attack

the true cause of the problem. As an interim measureirionime threats to human users and
waterbody ecology, peroxide applicen may beuseful andacceptable, buteduction in P
concentrationn Rainbow Reservoir ithe preferred longerm approach to improving conditions

in the reservoir.

All available data indicate that P concentration in Rainbow Resesvaifunction of incoming P
concentrations in the Farmington River. P inactivatiear Rt 187 could lower P in the incoming
watersufficiently to minimize the potential for any algal blooms in the reservse.of aluminum
compounds has been effective in other systems and has minimized cyanobattierr@ceiving
waterbodiesAs flushing is normally adequate to prevent blooms, inactivation would only be
necessary during times of loflow, so this could be a practical means to improve reservoir
conditions. However, it would be preferable to manage P at or near the spuoeeating benefits
throughout the Farmington River system while limiting algal blooms in the resdPvanurces in

the watershed include point sources (9 wastewater treatment fac8iteésvhich are upstream
Rainbow Reservojrand norpoint sources (mainly developed and agricultural lamd) a mult
pronged approach will be needed over an extended period aictireduce P loading.
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The primary need at this stage isn@re complete understanding of P loading throughout the
watershed and comparison of drainage afeafeatures that lead to more or less P input. Data
from the wasterater treatment facilities should be available to allow assessment of corresponding
contributions. Data for various tributarissould be collected to facilitate an analysis of relative
contributions from different subasins of the Farmington River systeithe study should be
designed to allow relative contributions from different drainage areas with known features to be
guantified. Characteristics such &b urban (with sulgroups possibly based on level of
impervious surfacepnd % agricultural land (with sedategories like row and cover crops,
concentrated feeding areas, and pasturektmal)ld be considered when choosing target tributaries
and sampling points to provide maximum insigd@mpling should include piorm, early storm,

and late storm assessment to facilitate evaluation of the roteffoge runoff vs permitted
dischargesind aid consideration of options for P loading reduction (eading vs precipitation
curves needed detention capacdyother BMP needs

Analysis of loading suggests that at leas3786 decrease in P loading neededo minimize
cyanobacteria bloom potential Rainbow Reservojrand a loading decrease close6086 may

be neededFurther refinement of that estimate is needed based on more data for P loading from
the watershedbut it may be infeasible to reduce P loading sufficiently to avoid the need for in
lake preemptive actions like algaecides or P inactivation
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Table A- 1. Phytoplankton cell counts for Rainbow Reservoir in 202

* = potentially toxic PHYTOPLANKTON DENSITY (CELLS/ML)

** = likely toxic

# = taste and odor producer Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow
R4 R5 R4 R5 R4 R5 R4 R5 R4 R5 R4 R5 R4 R5

TAXON 06/13/24 0613/24 06/27/24 06/27/24 07/11/24 07/11/24 07/25/24 07/25/24 08/08/24 08/08/24 08/22/24 08/22/24 09/13/24 09/13/24

BACILLARIOPHYTA

Centric Diatoms

Aulacoseira # 15570 16349 330 558 1515 960 88 201 35 48 58 43 986 1344
Stephanodiscus # 0 0 0 0

Araphid Pennate Diatoms

Asterionella # 0 0 176 186 81 61 0 0 0 0 0 0 0 0
Colonial Fragilaria/related taxa # 0 0 0 0 0 0 0 295 0 242 0 0 121 0
Single Fragilaria/Synedra 0 0 66 47 20 20 11 24 0 0 0 0 17 0
Monoraphid Pennate Diatoms

Achnanthidium/related taxa 0 0 0 0 0 0 22 0 0 0 43 29 0 0
Cocconeis 0 0 0 0 0 0 0 0 0 0 0 14 0 0
Biraphid Pennate Diatoms

Amphora # 0 0 0 0 0 0 0 0 0 0 14 0 0 0
Cymbella/related taxa 0 0 0 0 0 0 0 0 0 0 14 0 0 0
Gomphonemar/related taxa # 0 0 0 0 0 0 0 0 0 0 14 0 0 0
Navicula/related taxa 17 0 11 0 10 0 0 12 17 48 43 43 0 14
Nitzschia # 0 0 33 19 0 30 88 94 0 0 0 0 138 57
CHLOROPHYTA

Flagellated Chlorophytes

Chlamydomonas # 0 0 0 0 0 0 0 0 0 0 0 0 1522 472
Eudorina 0 0 792 446 81 162 0 0 138 0 0 0 0 0
Gonium 0 0 0 0 0 0 0 0 0 0 0 0 830 343
Pandorina 0 0 0 74 0 0 0 94 138 0 0 0 138 0
Coccoid/Colonial Chlorophytes

Actinastrum 0 0 0 0 485 242 0 0 0 0 0 0 138 343
Ankistrodesmus 0 0 0 0 81 40 0 0 0 0 29 0 35 29
Coelastrum 0 0 0 0 0 0 264 189 0 0 0 0 0 0
Golenkinia 0 0 0 0 0 0 22 0 0 0 0 0 0 0
Kirchneriella 0 0 0 0 0 0 44 0 0 0 0 0 0 0
Micractinium 0 0 0 0 162 182 0 0 0 0 0 0 138 0
Oocystis 0 0 0 0 0 0 0 47 0 0 0 0 0 0
Pediastrum # 0 0 0 0 242 162 0 0 0 64 0 0 415 0
Scenedesmus # 0 0 0 0 81 40 88 47 69 0 0 58 208 172
Schroederia/Ankyra 0 0 0 0 0 0 11 24 0 0 0 14 0 0
Filamentous Chlorophytes

Stichococcus 0 0 0 0 495 364 0 24 52 32 58 86 208 57
Desmids

CHRYSOPHYTA

Flagellated Classic Chrysophytes

Dinobryon # 0 0 66 47 0 0 0 0 0 0 0 0 0 0
Mallomonas # 17 17 0 9 0 0 11 0 0 0 0 0 0 14
Other Flagellated Goldens 0 0 0 0 0 0 0 0 0 0 29 29 0 0
Non-Motile Classic Chrysophytes

Haptophytes

Tribophytes/Eustigmatophytes

Centritractus 0 0 0 0 20 0 0 0 0 0 0 0 0 0
Raphidophytes

CRYPTOPHYTA

Cryptomonas # 17 52 0 0 0 0 0 35 0 0 0 0 0 0
CYANOPHYTA

Unicellular and Colonial Forms

Merismopedia * # 0 0 0 0 646 0 0 0 1107 1288 0 0 0 0
Filamentous Nitrogen Fixers

Aphanizomenon ** # 0 0 0 0 0 0 0 0 0 0 0 288 0 0
Dolichospermum ** # 104 0 0 0 0 0 0 0 0 0 288 0 0 0
Filamentous Non-Nitrogen Fixers

Planktolyngbya 0 0 0 0 0 0 0 0 0 0 288 576 0 0
Pseudanabaena/Komvophoron * # 0 0 0 0 1414 1717 0 0 0 0 720 720 0 0
EUGLENOPHYTA

Trachelomonas 0 0 22 19 0 0 11 0 0 0 0 0 0 0
PYRRHOPHYTA

Ceratium # 0 0 0 5 20 10 11 47 329 97 14 14 0 0
Peridinium # 0 0 0 0 0 0 11 0 0 0 0 0 0 0
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Table A- 2. Phytoplankton cell counts for Rainbow Reservoir in 202 (continued).

Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow

R4 R5 R4 RS R4 RS R4 R5 R4 RS R4 R5 R4 RS
TAXON 06/13/24 0613/24 06/27/24 06/27/24 07/11/24 07/11/24 07/25/24 07/25/24 08/08/24 08/08/24 08/22/24 08/22/24 09/13/24 09/13/24
DENSITY (CELLS/ML) SUMMARY
BACILLARIOPHYTA 15587.3 16348.5 616 809.1 1626.1 1070.6 308 696.2 190.3 450.8 273.6 216 1262.9 1415.7
Centric Diatoms 15570 16348.5 330 558 1515 959.5 187 2714 173 161 144 129.6 986.1 1344.2
Araphid Pennate Diatoms 0 0 242 2325 101 80.8 11 318.6 0 2415 0 0 138.4 0
Monoraphid Pennate Diatoms 0 0 0 0 0 0 22 0 0 0 43.2 43.2 0 0
Biraphid Pennate Diatoms 17.3 0 44 18.6 10.1 30.3 88 106.2 173 48.3 86.4 432 138.4 715
CHLOROPHYTA 0 0 792 520.8 1626.1 1191.8 429 424.8 397.9 96.6 86.4 158.4 3633 1415.7
Flagellated Chlorophytes 0 0 792 520.8 80.8 161.6 0 94.4 276.8 0 0 0 2491.2 815.1
Coccoid/Colonial Chlorophytes 0 0 0 0 1050.4 666.6 429 306.8 69.2 64.4 28.8 72 934.2 543.4
Filamentous Chlorophytes 0 0 0 0 4949 363.6 0 236 51.9 322 57.6 86.4 207.6 57.2
Desmids 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CHRYSOPHYTA 17.3 17.3 66 55.8 20.2 0 11 0 0 0 28.8 28.8 0 14.3
Flagellated Classic Chrysophytes 17.3 17.3 66 55.8 0 0 11 0 0 0 28.8 28.8 0 143
Non-Motile Classic Chrysophytes 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Haptophytes 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Tribophytes/Eustigmatophytes 0 0 0 0 20.2 0 0 0 0 0 0 0 0 0
Raphidophytes 0 0 0 0 0 0 0 0 0 0 0 0 0 0
CRYPTOPHYTA 17.3 51.9 0 0 0 0 0 35.4 0 0 0 0 0 0
CYANOPHYTA 103.8 0 0 0 2060.4 1717 0 0 1107.2 1288 1296 1584 0 0
Unicellular and Colonial Forms 0 0 0 0 646.4 0 0 0 1107.2 1288 0 0 0 0
Filamentous Nitrogen Fixers 103.8 0 0 0 0 0 0 0 0 0 288 288 0 0
Filamentous Non-Nitrogen Fixers 0 0 0 0 1414 1717 0 0 0 0 1008 1296 0 0
EUGLENOPHYTA 0 0 22 18.6 0 0 11 0 0 0 0 0 0 0
PYRRHOPHYTA 0 0 0 4.65 20.2 10.1 22 47.2 328.7 96.6 14.4 14.4 0 0
TOTAL 15725.7 16417.7 1496 1408.95 5353 3989.5 781 1203.6 2024.1 1932 1699.2 2001.6 4895.9 2845.7
CELL DIVERSITY 0.03 0.01 0.60 0.67 0.86 0.75 0.91 0.98 0.65 0.53 0.80 0.77 0.87 0.69
CELL EVENNESS 0.04 0.03 0.66 0.67 0.73 0.67 0.79 0.86 0.68 0.58 0.69 0.69 0.79 0.69

NUMBER OF TAXA
BACILLARIOPHYTA
Centric Diatoms
Araphid Pennate Diatoms
Monoraphid Pennate Diatoms
Biraphid Pennate Diatoms
CHLOROPHYTA
Flagellated Chlorophytes
Coccoid/Colonial Chlorophytes
Filamentous Chlorophytes
Desmids
CHRYSOPHYTA
Flagellated Classic Chrysophytes
Non-Motile Classic Chrysophytes
Haptophytes
Tribophytes/Eustigmatophytes
Raphidophytes
CRYPTOPHYTA
CYANOPHYTA
Unicellular and Colonial Forms
Filamentous Nitrogen Fixers
Filamentous Non-Nitrogen Fixers
EUGLENOPHYTA
PYRRHOPHYTA
TOTAL
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Table A- 3. Phytoplankton biomass for Rainbow Reservoir in 202

PHYTOPLANKTON Bl PHYTOPLANKTON BIOMASS (UG/L)

Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow

R4 R5 R4 R5 R4 R5 R4 R5 R4 R5 R4 R5 R4 R5
TAXON 06/13/24 0613/24 06/27/24 06/27/24 07/11/24 07/11/24 07/25/24 07/25/24 08/08/24 08/08/24 08/22/24 08/22/24 09/13/24 09/13/24
BACILLARIOPHYTA
Centric Diatoms
Aulacoseira # 4671.0 4904.6 4455 558.0 1515.0 1030.2 264 60.2 104 145 17.3 13.0 1022.4 14243
Stephanodiscus # 0.0 0.0 0.0 0.0 0.0 0.0 89.1 63.7 179.9 127.2 112.3 1123 0.0 0.0
Araphid Pennate Diatoms
Asterionella # 0.0 0.0 35.2 37.2 16.2 121 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Colonial Fragilaria/related taxa # 0.0 0.0 0.0 0.0 0.0 0.0 0.0 88.5 0.0 725 0.0 0.0 36.3 0.0
Single Fragilaria/Synedra 0.0 0.0 2112 1711 88.9 88.9 88.0 188.8 0.0 0.0 0.0 0.0 138.4 0.0
Monoraphid Pennate Diatoms
Achnanthidium/related taxa 0.0 0.0 0.0 0.0 0.0 0.0 2.2 0.0 0.0 0.0 43 29 0.0 0.0
Cocconeis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 58 0.0 0.0
Biraphid Pennate Diatoms
Amphora # 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 20.2 0.0 0.0 0.0
Cymbella/related taxa 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.4 0.0 0.0 0.0
Gomphonema/related taxa # 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 14.4 0.0 0.0 0.0
Navicula/related taxa 8.7 0.0 55 0.0 5.1 0.0 0.0 59 86.5 242 216 216 0.0 72
Nitzschia # 0.0 0.0 264 149 0.0 242 704 755 0.0 0.0 0.0 0.0 110.7 45.8
CHLOROPHYTA
Flagellated Chlorophytes
Chlamydomonas # 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 245.7 103.0
Eudorina 0.0 0.0 316.8 178.6 323 64.6 0.0 0.0 55.4 0.0 0.0 0.0 0.0 0.0
Gonium 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 207.6 85.8
Pandorina 0.0 0.0 0.0 74 0.0 0.0 0.0 9.4 13.8 0.0 0.0 0.0 13.8 0.0
Coccoid/Colonial Chlorophytes
Actinastrum 0.0 0.0 0.0 0.0 48.5 242 0.0 0.0 0.0 0.0 0.0 0.0 138 343
Ankistrodesmus 0.0 0.0 0.0 0.0 8.1 4.0 0.0 0.0 0.0 0.0 29 0.0 35 29
Coelastrum 0.0 0.0 0.0 0.0 0.0 0.0 52.8 37.8 0.0 0.0 0.0 0.0 0.0 0.0
Golenkinia 0.0 0.0 0.0 0.0 0.0 0.0 154 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Kirchneriella 0.0 0.0 0.0 0.0 0.0 0.0 4.4 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Micractinium 0.0 0.0 0.0 0.0 484.8 545.4 0.0 0.0 0.0 0.0 0.0 0.0 415.2 0.0
Oocystis 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18.9 0.0 0.0 0.0 0.0 0.0 0.0
Pediastrum # 0.0 0.0 0.0 0.0 48.5 323 0.0 0.0 0.0 129 0.0 0.0 83.0 0.0
Scenedesmus # 0.0 0.0 0.0 0.0 8.1 4.0 704 47 6.9 0.0 0.0 58 208 17.2
Schroederia/Ankyra 0.0 0.0 0.0 0.0 0.0 0.0 275 59.0 0.0 0.0 0.0 36.0 0.0 0.0
Filamentous Chlorophytes
Stichococcus 0.0 0.0 0.0 0.0 7918 581.8 0.0 37.8 83.0 515 92.2 138.2 332.2 915
Desmids
CHRYSOPHYTA
Flagellated Classic Chrysophytes
Dinobryon # 0.0 0.0 198.0 1395 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Mallomonas # 8.7 8.7 0.0 4.7 0.0 0.0 55 0.0 0.0 0.0 0.0 0.0 0.0 72
Other Flagellated Goldens 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 374 37.4 0.0 0.0
Non-Motile Classic Chrysophytes
Haptophytes
Tribophytes/Eustigmatophytes
Centritractus 0.0 0.0 0.0 0.0 3.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Raphidophytes
CRYPTOPHYTA
Cryptomonas # 27.7 34.6 0.0 0.0 0.0 0.0 0.0 7.1 0.0 0.0 0.0 0.0 0.0 0.0
CYANOPHYTA
Unicellular and Colonial Forms
Merismopedia * # 0.0 0.0 0.0 0.0 6.5 0.0 0.0 0.0 111 129 0.0 0.0 0.0 0.0
Filamentous Nitrogen Fixers
Aphanizomenon ** # 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 37.4 0.0 0.0
Dolichospermum ** # 208 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 57.6 0.0 0.0 0.0
Filamentous Non-Nitrogen Fixers
Planktolyngbya 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.9 58 0.0 0.0
Pseudanabaena/Komvophoron * # 0.0 0.0 0.0 0.0 141 17.2 0.0 0.0 0.0 0.0 7.2 72 0.0 0.0
EUGLENOPHYTA
Trachelomonas 0.0 0.0 220 186 0.0 0.0 11.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
PYRRHOPHYTA
Ceratium # 0.0 0.0 0.0 80.9 351.5 175.7 1914 821.3 5719.4 1680.8 250.6 250.6 0.0 0.0
Peridinium # 0.0 0.0 0.0 0.0 0.0 0.0 231 0.0 0.0 0.0 0.0 0.0 0.0 0.0
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Table A- 4. Phytoplankton biomass for Rainbow Reservoir in 202 (continued).

TAXON
DENSITY (UG/L) SUMMARY
BACILLARIOPHYTA
Centric Diatoms
Araphid Pennate Diatoms
Monoraphid Pennate Diatoms
Biraphid Pennate Diatoms
CHLOROPHYTA
Flagellated Chlorophytes
Coccoid/Colonial Chlorophytes
Filamentous Chlorophytes
Desmids
CHRYSOPHYTA
Flagellated Classic Chrysophytes
Non-Motile Classic Chrysophytes
Haptophytes
Tribophytes/Eustigmatophytes
Raphidophytes
CRYPTOPHYTA
CYANOPHYTA
Unicellular and Colonial Forms
Filamentous Nitrogen Fixers
Filamentous Non-Nitrogen Fixers
EUGLENOPHYTA
PYRRHOPHYTA
TOTAL

BIOMASS DIVERSITY
BIOMASS EVENNESS

DENSITY (UG/L) SUMMARY
BACILLARIOPHYTA
CHLOROPHYTA
CHRYSOPHYTA
CRYPTOPHYTA
CYANOPHYTA
EUGLENOPHYTA
PYRRHOPHYTA

Rainbow  Rainbow
R4 R5
06/13/24 0613/24

4679.7 4904.6

4671.0 4904.6

0.0 0.0

0.0 0.0

8.7 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

8.7 8.7

8.7 8.7

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

27.7 34.6

20.8 0.0

0.0 0.0

20.8 0.0

0.0 0.0

0.0 0.0

0.0 0.0

4736.7 4947.8

0.04 0.02

0.06 0.05
R4 RS

06/13/24 06/13/24

4680 4905

0 0

9 9

28 35

21 0

0 0

0 0

Rainbow
R4
06/27/24

723.8
4455
246.4

0.0
31.9

316.8

316.8
0.0
0.0
0.0

198.0

198.0
0.0
0.0
0.0
0.0

0.0
0.0

0.0

0.0

0.0
22.0
0.0
1260.6

0.69
0.76

R4
06/27/24

724
317
198
0

0
22
0

Rainbow
R5
06/27/24

781.2
558.0
208.3

0.0
14.9

186.0

186.0
0.0
0.0
0.0

144.2

1442
0.0
0.0
0.0
0.0

0.0

0.0

0.0

0.0

0.0
18.6
80.9
1210.9

0.71
0.71

RS
06/27/24

781
186
144
0

0
19
81

Rainbow
R4
07/11/24

1625.1
1515.0
105.0
0.0

5.1
1422.1
323
597.9
791.8
0.0

3.0
0.0

0.0

0.0

3.0

0.0

0.0
20.6
6.5

0.0
14.1
0.0
351.5
3422.3

0.68
0.58

R4
07/11/24

1625
1422
3

0

21

0
351

Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow Rainbow

R5 R4 R5
07/11/24 07/25/24 07/25/24
1155.4 276.1 482.6
1030.2 1155 1239
101.0 88.0 2773
0.0 2.2 0.0
24.2 70.4 81.4
1256.4 170.5 167.6
64.6 0.0 9.4
610.0 1705 120.4
581.8 0.0 37.8
0.0 0.0 0.0
0.0 55 0.0
0.0 55 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 7.1
17.2 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
17.2 0.0 0.0
0.0 11.0 0.0
175.7 2145 821.3
2604.8 677.6 1478.5
0.71 0.94 0.71
0.64 0.82 0.62
RS R4 RS
07/11/24 07/25/24 07/25/24
1155 276 483
1256 171 168
0 6 0
0 0 7
17 0 0
0 11 0
176 215 821
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R4
08/08/24

276.8
1903
0.0
0.0
86.5
159.2
69.2
6.9
83.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1.1
11.1
0.0
0.0
0.0
5719.4
6166.4

0.16
0.17

R4
08/08/24

277
159
0

0

11

0
5719

R5
08/08/24

238.3
1417
725
0.0
24.2
64.4
0.0
12.9
51.5
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
12.9
12.9
0.0
0.0
0.0
1680.8
1996.4

0.30
0.33

RS
08/08/24

238
64

o

R4 R5

R4

R5

08/22/24 08/22/24 09/13/24 09/13/24

204.5 155.5
1296 125.3
0.0 0.0
43 8.6
70.6 21.6
95.0 180.0
0.0 0.0
29 418
922 138.2
0.0 0.0
37.4 37.4
374 374
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
67.7 50.4
0.0 0.0
57.6 37.4
10.1 13.0
0.0 0.0
250.6 250.6
655.2 673.9
0.84 0.80
0.73 0.72
R4 RS

08/22/24 08/22/24

204 156
95 180
37 37
0 0
68 50
0 0

251 251

1307.9
1022.4
1747
0.0
110.7
1335.6
467.1
536.3
332.2
0.0

0.0
0.0

0.0

0.0

0.0

0.0

0.0
0.0
0.0

0.0

0.0

0.0
0.0
2643.4

0.82
0.74

R4
09/13/24

1477.2
14243
0.0
0.0
52.9
334.6
188.8
54.3
915
0.0
7.2
7.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
1819.0

0.40
0.40

RS
09/13/24

1477
335

cooo~



Table. A- 5 CT DEEP Electrofishing Data. Table A- 6. CT DEEP Electrofishing Data (continued).

Station ID RAINBOW RESERVOR (13:13357) |
Station 1D RAINEOW RESERVOIR [1d:19357) | CRIECTID s227 4228 | B
08/¢CTIO aQan az8] a2 Sarala Vear 1383 JEEH 1533 2014
Sampie Year 1583 1952 2014 {samzoie D 153571985 153571552 193571598| 193572014
Sampie 1D 193571985 193571952| 1535719%6] 1935720148 |Rainbow Trout - Stocked 0 0 | 9|
American Eel 12 1 9) gi [Aiantic Salmon - Swcked B 2] B |
Alew fe 0| o] 0] Slimy Sculpi 0| 0 o] g!
[American Shad [ a 2 Swam p Dartar Q ) o|
[Brown Eulineaa 0 l 3 Striped kil 0 % ﬂ
Black Cragpie }) 7 52 i5 Sen Lamprey 0
Bridied Shiner o 0| o of [smatimout B2 1 35 22| 57|
Bluegili Sunfish 13 73] il Shiner 124 135 109] 257)
Blueback Herring 0 0 a Tassoltazed Darter [ 0| 9|
|Brook Trout - Stocked 0 Tidewater Stversde 0 0] a| 9|
Blacknose Doce 0 o o} g’ Tomcod 0 o of o|
|munm Minnow 0 o] of 0 Threa Spine Stickiabadk 0 ol B |
Brown Trout - Stocked 2 2] 3 a Tiger Trout - Stocked 0 0 | a
Bluegi!l « Pumpkinseed Hyorad o) o] Wialkye 0 0l a|
[Banded Sunfish o o o) g} Brook T rout- Wil 0 g’ of gl
Common Carp 7 2 4 ‘ Brown T rout - Wikl 0 | 1
Channe! Catfish 0 o of o] White Cazfizh 0 5 o o
Creed Chubsucker o o] 0] o} Whita Parch 196 ) | 12|
Cutlips Minnow ) ol o) of | Rainbow Trout - Wild 0 0l a| of
Chain Pickerel ) o a |wrae sucker 103 71 347] 281
Creex Chub ) 0| a Veltow iudhasd 0 ol 0
Commaon Shinet ) of o] o] \vekow Parch %5 253 157] 483
Falitign ) 5| o | Mo fim n mele 0 o] of B
Fathead Minnow 0 o o |Bamfin 0 o a| of
[Fourspine Stickiebact 0 %] g’ Brcok s lvemide 0 0] 9| B
Golafish 0| Black Suilhmed Q 0| a| of
Geeen Sunfish 0| o o] gi Graas Carp 9 0| o| |
|Golgen Shines ¢ 17! 3 2 Gizas Shad 0 of a| g’
Mogchoker 0| 0| ol e’ Hickary Shud 3] 0 a|
{8andea Killifish ) 0| o] 0 lImans Sivernide 0 o] gl 3
Brook Lamprey 0 o] o] g’ Kai 0 a 0
Longnose Dace 0 o] o] Samon ) q g
Burbot ) o] o_] TAznhaden 0 o 0
outh Bass 11 é 7| 14 Stripad Mulst 0 0l 9| o|
Central Mugminnow o of o] Mimic Sraner 0 0| | B
lﬁm@g [ 0] ﬂ [7] Rainbow 3 me: [ 0| af of
Northerm Pike 0| [ | Fa Slaspar Goby 0 0l a| of
{Ninespine Stickieback [ o] a %i Tench 0 0l of of
{Pumpkinzeed x Redbreast Hybrid 0| 0} |White Crapgie 0 0! af of
Pumpkinseed ) 4] | 33} Striped Bazs 0 a gl gl
Rock Bass 6 [ :a 18 Mosguto Fah 0 [
llechm Pickerm 0 Tiper Muzey 0 a o of
{Redbreas: Sunfish [ 31 B 7 |Warmouth 3 o of
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Table A- 7. Numbers of anadromous fish passedRainbow fishway, 19762021

Numbers of anadromous fish passed, Rainbow fishway, 1976-2021.

Year shad salmen Alewife hering lamgzey Juventles bass trout shad
1876 L1s% 0 0 Bl | T ] na 0
187 0 0 na r2 0 n2 0
1878 1083 (6 1 il 126 22 0 1 0
1579 3l4 G 3 5 i 22 0 | 0
1880 480 3 15 280 n2 1 0 0
1881 167 (2 0 ) n ea 0 0 0
1982 k-4 () [ 13 1 22 1 4 0
1983 157 (4 3 5 3,700 B2 1 - 0
1884 1288 [( 1 7 346 z2 0 13 0
1885 1042 7 0 » 393 22 ) ? 0
1986 1205 " 36 1,405 Ba 0 2 0
1887 19 (12 3 34 2,085 =2 2 é
1988 g (14 0 16 823 F %Y 2 3
1989 s 4 0 52 247 B2 5 34 )
1890 432 0 @ 2125 n2 3 2
1891 301 33 0 & 1448 2 3 18 !
1", 793 7 0 25 2 7 6 20
1893 460 1413 4 4 1,708 7 0 5 14
1804 2% 42 2 102 1,200 1l o 10
1595 24 ) 3 503 376 0 1 15 (123)
1996 668 5 1,254 272 0 7 9 (g;
7 421 L 3 3,140 1 4 2
1598 262 0 2 438 2,681 0 ] 12 (&
1990 o 23 35 414 0 1 5 6
2000 285 ( 3 1 1037 0 1 3 16¢33)
2001 151 ( 5 2 8,082 18 2 s {26)
2002 110 o 71 n 1,660 n 0 13 ¢
2003 76 (2; 4 a3 2770 678 0 4 @
2004 125 13 1% 38 3404 a 0 - (
2005 H 1 B 2354 o 1 3 1
2006 3 43) 0 0 034 o 1 2 0
I 136 0 7 8.007 o 0 7 0
2008 92 24 [ . 8302 o b B °
2000 35 (2 0 0 1,856 o 1 5 0
2010 jag “4 0 23 3,000 o 0 5 0
2011 267 Q3 0 0 6,500 o 1 5 [
201 1m 0 0 m o 2 10 0
2013 8 [( 0 n 1,000 o 1 B 0
2014 331 0 2 276 o 0 0 0
2015 36 5 0 18 1,567 o 0 2 0
2016 141 0 0 0 440 o 2 2 0
2017 613 3 0 15 215 o 0 0 0
2018 382 0 3 3 896 o 0 0 1
2010 27 0 1 0 50 0 ) 0 0
2000 510 0 0 0 3628 0 0 0 0
2021 47 k] 0 0 470 0 0 0 0
Tetal 21583 1641,028) 230 3,850 3,220 ™ 53 276 163w
Naan 468 o4 6 - 2232 26 1 6 148)

‘sea lampray transformants emigrating down to the ccean,

‘sea-run brown trout (Salmo trutta) only, except for ane sam-brown (Atlantic saimon x brown trout hybrid passed in 1975 and two in 1982
‘observed in window but not passed.

‘does not include night-time video counts of lamprey juveniles observed in the window during the fall.

*counts from 2001 omward include night-time vidzo counts.

“starting in 2047 the fishway was operated without sorting gates and all fish passage was documented on video.

Note: Numbers in parenthese indicote fish entered the trop but were retoined ond not possed.
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Table A- 8. Macroinvertebrate data from upstream tributaries.

14435 Salmon Brook adjacent to Granbrook Park East Granby 4320 Farmington | 41.9366 | -72.7749 2016 S
14435 Salmon Brook adjacent to Granbrook Park East Granby 4320 Farmirgton 41.9366 | -72.7749 2009 7
14435 Salmon Brook adjacent to Granbrook Park East Granby 4320 Farmington | 41.9366 | -72.7749 2002 5
15171 EB Salmon Brook downstream Rt 20 Granby 4320 Farmington | 41.955 |-72.7794 2007 5
15171 EB Salmon Brook downstream Rt 20 Granby 4320 Farmington | 41.955 | -72.7794 2006 3
15171 EB Salmon Brook downstream Rt 20 Granby 4320 Farmington | 41.955 |-72.7794 2005 4
15171 EB Salmon Brook downstream Rt 20 Granby 4320 Farmington | 41.955 | -72.7794 2004 S
15171 EB Salmon Brook downstream Rt 20 Granby 4320 Farmington | 41.955 | -72.7794 2003 3
15171 EB Salmon Brook downstream Rt 20 Granby 4320 Farmington | 41.955 |-72.7794 2002 5
15171 EB Salmon Brook downstream Rt 20 Granby 4320 Farmington | 41.955 | -72.7794 2001 6
15170 W8 Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2019 12
15170 WB Salmon Brook adjacent Salmon Brook Park Granby 4319 Fumington 41.9438 | -72.7957 2016 1
15170 WB Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2011 2
15170 W8 Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2007 1
15170 WB Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2006 3
15170 W8 Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2005 2
15170 WB Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2004 4
15170 W8 Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2003 4
15170 W8 Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2002 4
15170 WB Salmon Brook adjacent Salmon Brook Park Granby 4319 Farmington | 41.9438 | -72.7957 2001 4
15105 Hop Brook below old mill pond adj. Waterfall Way| Simsbury 4318 Farmington | 41.8701 | -72.8106 2009 1
15105 Hop Brook below old mill pond adj. Waterfall Way| Simsbury 4318 Farmington | 41.8701 | -72.8106 2008 2
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Table A- 9. Site FR-EG1 E.coli Geometric meanMPN/100mL 2007%#2024.

Geometric Mean (MPN/100mL)
2024 2023 2022 2021 2020 2019 2018 2016 2015 2014 2013 2012 2011 2007
oG oG 70 130 75 243 215 121 74 135 78 169 365 158
Table A- 10. Site FREG1 Temperature Averages 2002024.
FR-EG1 Temperature Average peryear (*C)
2024 2023 2022 | 2021 2020 2019 | 2018 | 2016 | 2015 2014 | 2013 | 2012 2011 2007
16.4 16.5 20.3 21.1 16 21 14 18 17 15 18 20 17 20)
19.1 21.2 239 223 17 19 20 21 17.5 19.5 20 20 17.5 22
15.2 21.4 25.5 15.3 22 22 20 22 21 225 23 24 21 18
227 227 22 25 22 22 22 26 22 20) 21 22 23 17
25.2 21.3 252 224 21 21 15 22 21 23 20 25.5 20 21
212 20.4 225 20 20 22 24 24 20.5 21 23
21.8
20.8
Average 20.8 206 229 215 21.5 20.8 19.5 222 20.4 20.8 20.5 224 15.7 195
Table A- 11. Rainbow Reservoir Temperature Average peSampling Day and Overall, in 202.
Rainbow Reservoir Temperature Average per Sampling Day (*C)
G/13/2024 Gf27/2024 71172024 Fi20/2024 a8r8/224 BI22/2024 G/13/2024 | Average
19.4 233 24.7 227 214 14.5 19.6 21.5
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Table A- 12. Rainbow Reservoir chemical data from CT DEEP 7/9/1-F/10/19.

"jnswx IIO! 1 02 1 .03 IIOI Insvn Ilos ) sw1 ) 01 ) 02 1sw2 o3 ) 04 3 05
j 7/9/2019] 7/9/2018| 7/9/2018| 7/9/2019| 7/9/2019] 7/9/2019] 7/9/2019| 7/10/2018| 7/10/2015| 7/10/2015] 7/10/2018| 7/10/2019| 7/10/2015| 7/10/2015]
|spoonville{spoonvilie|spoonville [spoonville [spoonville [spoonville [spoonville |spoonville [spoonville [spoonvilie |spoonville [spoonvilie{spoonvilie [spoonvilie
| 0| 4189265/ 41.91081 0 of 0| 0| of of 0| 41.89511] 4189263 41.90413]
- . o |
3 0| -72.74342| -72.70385 0 0| 0 0 0 0| -72.74195| -72.74367| -72.71418
37.27639| 57.108498| 59.352469| 47.049468| 14.815864] 40.501772] 1.7218152] 40.068604] 18.451829| 48.3922968| 39.918639| 30.320664] 22.884875| 43.132943]
0.554985| 0.5854612| 1. 4.3674542| 1.4816801] 0.4893042 0.58701563| 0.1602152 MTBM”I 0.1846638 umul 0.2792282| 2.9505062
0.2437135| 0.2437135| 0.2437135| 0.2437135| 0.2437135| 0.2437135| 0.2437135| 0.24371351| 0.2437135| 0.24371351| 0.2437135 o.sossaul 0.2437135| 0.2437135
2437601 GJISMJ 6.2883854| S5.1673028| 2.7725378| 2.5490322] 2.6702236| 2.52200911| 8.7082032| 5.32052542| 2.9095729 stM”l 2.270239| 4.920663]
OMDSL 0.033155![ 0.249| 0.0532958 0.00SB&OI 0.0532958} 0.03)1’50' 0.05329581| 0.0532958| 0.05329581| 0.0532558| 0.0532958] 0.05329558 o.o&szsul
!.XS‘A 1.301 1.081 mul l.l’l 2.”! 0.0‘04] 2.647 1.335 1.083 2.962 wosl 0.8633 o.sml
0.7721 0.6361 1.399 4421 LS)CI 0.73”] O.MI 0.7331 0.2753 4.46) 0.4136 2.5 0.1255 2.333'
35
29.89
gy
15.66) 14.57]
surface _t
y 14.32| 127
267) 61
'_ 471} 8.81
ep_sa
Farm 27 RiFarm 27 R
| 0, 19 27.22
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Table A- 13. Rainbow Reservoir chemical data from CT DEEP 8/15/19.

AM 01 AM 02 AM SW1  |am 04 AM 05 AM_06 AM 07 AM 08 AM 09 AM 10
8/15/2018 8/15/2019] 8/15/2019| 8/15/2018| 8/15/2019| 8/15/2019] 8/15/2019] 8/15/2019| 8/15/2019| 8/15/2019
spoonville 1 [spoonvilie 1 [spoonville Yfspoonville 1]spoonvilie 1 [spoonville 1 [spoonvilie Yspoonville 1 [spoonvilie 1 |spoonville 1
I 41.89645) uw] 41.89647|  41.89573|  4L8957%| 4189516 41.89515) 41,8951 41895  41.8%462
|
7274532  -72.74532| -72.74531| -72.74313| 7274318 -72an3| -7aannd] 727203 -72.74196|  -72.74133
$5.55922008| 28.98085956] 48.2861917| 102.614392| 160.9734547| 66.53013591| 49.0741867| 29.31228354 29.60333734| 29.4018007)
N
2.615351535| 0.78774624| 3.86639555| 3.39250592| 3.90856553| 5.01166508| 3.445525812| 4.441175326/ 4.438874443
0.243713507| 0.243713507] 0.24371351| 0.24371351] 0.243713507| 0.243713507| 0.24371351] 0.243713507] 0.243713507| 0.243713507
045
5.054356479| 4.747420379| 3.41970763| 546791501 5.93825935| 5.819489616| 5.6268742| 4.589420493| 3.899463609/ 9.532490758|
omwml 0.108999397| 0.132 0.186| 0.136000007] 0.053295805| 0.05329581| 0.112999998| 0.053295805| 0.053295805
Lml 1.33] 2,627 1491 1412 1.964 0.8808| unl 1.157 0.8347
2.544 0.5782 0,926/ 3.618 2.453) 3.662 un] 3.191 4,105 4117,
0.47070825| 0.47070825| B.47486499| 0.47070825 umwsl 0.47070825| 0.47070825| 1.003848872| 0.47070825| 0.47070825
17942.20037| 2801.859919] 525.457886| 4473.83531 un.msssl 5440.538913| 3472.87465| $962.425449| 6312430537 3414,123307
N20
s 5.901439646| o.moons] 0.39056019] 9.92808074| 8.063980422| 7.716308635| 6.63549312| 4.967805136| 4.098922235/| 4.031998463
1851519745/ 16,15657662| 16.8715772| 17.41067713) 19.60923385| 19.2941534] 20.02327152] 18.03121284] 18.58582095
8.13752076| 8.193395316] 8.04859527| 8.135729385| 7.846615988| 7.91538245| 7.692770859] 7.7260511372| 7.861059189
0.666612217| 0.609742504] 0.5920975 0.604156623| 0.69502637| 067700875 0.702976145| 0.660107841 | 0.629468858
27.77506054| 26,49737639] 28.4945737| 28.81815158| 28.17311915| 28.4991196 28.48357183] 27.31555622| 29.52619612
318.76 378.61 410.98 269.05 454.84 301.69 372.36) 333.08
44.66 66.1) 162.85 107.76| :m.sol 155.79 151.38 255.35
229.61 267.51 178.84 122 82 208, 104.62 164,81 57.78
213.38 254.99| 164,84/ 115.9] 203.77! 10247} 156.9 56.88
164.77| m.aal 132.24 90.35 161.35) 78.6 45.62
29.50172968 23.88378759] 24.6521476| 28.27891533| 26.2906725| 30.36895674 24.68215655
/ of Core
m 181.5787|  181.5787, 181.5787| 1815787 181.5787|  181.5787| 181.5787|  181.5787
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Table A- 14. Rainbow Reservoir chemical data from CT DEEP 8/15/19 (continued).

AM 11

AL_SW1

AL 01 AL 02 (AL 03

AL 04

AL_05 AL_D6

AL 07 AL_08 AL 09

AL_10

8/15/2019

8/15/2019] 8/15/2019

8/15/2019 8/15/2019)

8/15/2019

8/15/2019]  8/15/2019

8/15/2019] 8/15/2019 8/15/201%

8/15/2019

spoonville 1

spoonville 1 spoonville 1

dlle 1 ille 1

L bl

spoonville 1

spoonville 1 jspoorwille 1

spoonville 1 spoonville 1|spoonville 1

spoonville 1

41.89299

4159283| 4159399 41.89299

4159271

41.89257) 41.59281

41.89256{ 4185292 41.89263

4159298

-72.74218

-72.74429| -72.74584] -72.74349

-72.74385)|

~72.74362] -72.74429

-72.74315| -72.74451] -72.74367|

.

47.3209809] 59.47500239|

160.86135| 240476221

42.0391293|

30.20486957| 60.02928%02

79.7560273] 45.3883191] 27.9704157)

42.976103|

1.02280592

0.76792651

1.238971727| 3.12890227| 1.65722544

145

0.02705025| 1.346852545

0.77752768| 126749729

2.28061401

0.24371351

0.24371351

0.243713507| 0.24371351| 2.43221548,

0.24371351

0.243713507] 0.243713507

0.24371351| 0.68529632| 0.24371351

0.66533534

5.18466861

3.27448078] 12.08212006|

6.70865047| 22 6661155

3.96387744

1.652698063| 12.28247944

819725634 26.164787| 2.30587464

26.2397641

0.11

0.114

0.053255805| 0.108 0.21600001

0.119'

owml 0.162

0.05329581 0.116 0.123

0.05325581

157

2.501

0.9584 0.9951 1215

0.9771

0.9208

0.9858|

0.8014| 0.9959| 0.8555|

0.9714|

0.9767)

0.8873

1132 2.953| 1.526

1.326

D.UAQI 1.313

mmsl Lml 0.155

1979

0.998444578| 0.47070825] 1.16832942

0.47070825)

0.47070825| 0.47070825

0.47070825 lm[ 0.47070825/

0.47070825

usu.ooaul 7125.97648] 11237.5854

10138.1672]

8859.544001) 11242.87191

396.478715| 1073L1973| 9522.55321

sml 7.4!5!’71‘[ 7.51237528

6.04215764

. -,

zmseoal 5.98075909| 0.99922422

5.54578996|

18.97966577| 17.7743396| 19.6709797

19.5100445

19.01251375] 18.93540892

18.7045261] 19.8225613| 19.7941322

18.1289677|

8.182271984]  8.240508| 819709354

817179572

8.208506709

8.29481823 8.35753501] 8.32334185]

8.60156104|

069114241 0.66731327| 0.71129529)

0.7267911

0.657320546] 0.705625202

0.67987501] 0.70137216| 0.72227308]

0.69461826|

27.46129525| 26.6356754] 27.6551523

27.2568615,

27.26509303] 26.83493854

27.5117128| 28.2625434| 27.4053301

26.0991803|

300.8{ 2712 323.61

308.34

388.98| 297.27

258.31

Awl o 65.49

o)

mul 148.1%

m.ml 2712 210,58

215.52|

112.37] 121,55/

74.91

214.23] 245.4 185.56

205.79

94.21 112.11]

64 86|

m.s;l 187.19 139,45

171.87|

7.8 87.19

23.45415778| 31.0967466| 33.0656149

19.7358465|

27.65582656( 28.58125932

344527363

of Core

181.5787| 181.5787| 1815787

181.5787|

181.5787) 181.5787

181.5787

48



Table A- 15. Rainbow Reservoir chemical data from CT DEEP 8/15/19 (continued).

Mame  [am 01 AM_ 02 AM_SW1  |[AM 04 AM_O5 AM 06 |am 07 |aMm 08 AM 09 AM 10 AM_11 AL 01 AL 02 AL 03 AL 04 AL 05 AL D6 AL_10
Dt B/15/2009| 8/15/201% &/15/201%) &/15/2019 8/15/2009| &/15/2019] 8/15/201%] B/15/301%9 &/15/200% &/15/201% B/15/301% &/15/2019| 8/15/2019 8/15/2019] &/15/201% 8/15/2019) 8/15/2019% B/15/2019)

spoorwille 1 |spoonville [spoomville spoonville Ispocnville 1spoonville [spoamwille [spoomwille 1spocnwville [spoomville Uspoonville [spoonwille Uspoonville Jspoonville |spoonville Ispoomville |spoonville [spoonwille 1
lat_garmi
n 4159645 415963 4189647 4LBI5TI 41.53575| 41.89516| 41.89515 418951 41855 4LB%62] 4189299 4LB5283| J4LEIFIS| 4LB5299| 4L1.E92T1| 4189357 4189281
lon_garm
in -T2 74532 -TRTASAY| -TRT453| -TRLMANIA| -TRTEAAS| -TR74MY| -TRTNMD| -TRLTAN| -TL74196) -TLTANNY) -TRTAMER| -TRAADG| -TRT4SRA| -TRLTAAMS| -T7RTAAAG| -TLMAGD) -TRTALM -TL
- [
Density 1.15338418| 1.49738755 162513555 109104207 20150491 1. 1.657518 118434509 1.030%02%| 1.1286566) 1.32890036| 1.7X96082) 1.79629 1.14368
Bulk
Density
|Gravel 0. 2455539%8] 0. 364073458 0.59685633| 0. 533461568 11264537 083737508 09583057 140637728 0.2Z877133 | 0.3606701) 0.3B236864( 13731728  D.BLE12, O.87ROZLS
Bulk
Density
|Gravel
Free 0.507430222| 1.13355807 0.72827925| 0.49758039 0.BRE5A54| 0.43287016 025124092 0.95567377| 1.0309029| 0.7679866| 0.54653172( 0.4064353) 04801775 0.2656699)
[sand % | 95.44820052] 985424865, 96.5970962| 93.3591588 a7.830803| a8, 7277354] 95,6159579] 99.4237308 97.506025) 96.055934] a8 8363008| 95.257453| =3.601037 s0.57is42]
Clay % | 1.713513154] 0.20791891 0| 1.66021023| 17395414 1.27726063 1.09601052 057626973 0 0| 1.16367022] 0] 24407516 2.0729685)
|Silt % 3. 3386284 171459457 340290381) 498063088 0.929656 3.28803157 0] 24039746  3.944066 0] 4.7425474) 2.8673013) 7.F553897
K
[Thermal
|Conducti
ﬂ] 16873 15233 1.3081 1. 784 1.7954 18545 21845 1383 1.8FFT 1606 1.5714 1.798% 1.3313) 1.6888) 0.5424)
[volumat
Ll
specific
heat

L5968 2.6053 2,131 301593 2.811% 3.2194] 3.0152] 28517 2,771 2.5801 .05 2. 1144/ 30493 20431 2,815

1id
(thermal
|diffusivit
ﬂ OL568 0.738 0.566 0L552 064 058 0724 0. 485 0677 1.558 0.513 0851 0.437] 0.5550 0.36)
‘Organic
IMatter % | 0.968158105] 054151473 0. 83448215 08351608 1.112&!!4' 0. 1402525 1.mu| 0.69348126| 21067416 0.7002801| 041608677 11034483  L10SG7| 11157601
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Table A- 16. Rainbow Reservoir chemical data from CT DEEP 8/15/19 (continued).

sample
|m an 0l AN 02 &M _5W1 an 0 AM 05 AN D6 aM 07 AN DS AM 09 &M 10
|ﬂl 8/15/2019 &/15f2009 &715/2009| &/15/2019| 8/15/20019 &/15/2019 Ba’ljf!ﬂ!lﬂ 8/15/2019| 8/15/2009 &/15/2m19
Notes 1 |spoonwille 1 spoonville I spoanville 1 |spoomville 1 spoonville 1) spoonville 1 |spoanwille ﬂ;poomlllnl spoonville 1|spoonville L
lat_garrnil

n

41.E9645 418963 A41B964T| 41ES3TI) 418957  4LEG516) 4185515 41.8951 41 895 41 85467

lon_garm
in ~TL7532( -TLTA532| -TLTA531) -TL74313) -TL.MM315| T TA213| -T204212) -TLTADF| -TLTM196| -T2 74133
air_temp 228 2L.7 2.7 25.7 228 24.1 244 24.6 6.2

|t_prln
ure

19,93 .93 29.93 19,93 9.93 29.91 9,91 .91 2988

surface_s|

ame ARAD3

asiD 222, 212

f_temp 14.7 19 17.6 16.2 13.3 124 14.2 15.7|

emp 14.1 18 15.8 15.2 12.7 109 128 155
seap_con|
d 365 ur7 323 603 500 287 58 315
5.17 6,94 7 1.7 4.14 10.74 13.87 7.34

me AMO1 AMO2 AMDS AMOS AMDG AMOE AMOS AM1Q

253, 247 221, 51 220, 227 217, 202 239, 231 215, 240 200, 204 213, 203

AN, AMOZAMO3, AMDY AMDS, ANDE AMOT, AMDE AMCI, AM10 AMLI. AMI4AMILS, AMIGIAMIT, AM1S

AMO1 AMOZ A0S AMOS W& AMDE AMIS AM10
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Table A- 17. Rainbow Reservoir chemical data from CT DEEP 8/15/19 (continued).

|“ AM 11 AL 01 AL 02 AL 03 aL od AL 05 AL D6 AL OF AL D8 AL 0% aL 10
Date Bf15/2019| 8/15/2019) 8/15/2019 &/15/2009] 8/15/2019 8/15/2019( &/15/2019) &/15/2019) &/15/2019] &/15/2019| &/15/2009)
Notes_1 |spoonwille 1]spoonville 1 |spoonville 1] spoonville 1 |spoonville 1 |spoonville 1|spoonville 1|spoonville 1[spoonville 1|spoonville spoonville
lat_garmi
n 41.89 41.59783 41.89399 41.89293) 41.89271 41.89257| 41.85281 415356 41.83297 4189363 41.83258|
N-I.HI
in -T2. 742 -TE. 74429 -721. 74584 -T& -TLTA3B6| -T2.74362| -72.74429| -TALM4315| -TL7845]1]| -T2 T367 -TL
|air_temp 7]
_press
ure 79,86/
' T
—i
5
_Sul
14.5 16.71 11.6) 13.6 12.1 13.1 229 125 139 15.1
_sulby
L1
134 14.73 10.1 11.9 11 11.4) 11.2 125 13,6
03 353 157] 120 gl 208 1 120 75 13
DD 7.3 7.7) 8.2 7.9
mple_na
me ALDL ALO2 ALDZ aLns ALOS ALDE ALD7 ALDE LS ALLD
It:-u-
0 208, 233 &, 230 208, X3 218, 33 245, 06 234, M6 54, 36 235, 56 252, 218 233, 242
_MI
5.1,5.2 6.1, 6.2 7.4, 7.3 91, 8.2 104,102 |12.1, 122 351,152 |19.1,19.2 [20.1, 202
JIBOL 1805 L] |iBOF B0 IB10 |IB1Z 1815 1819 I1B20
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Table A- 18. Rainbow Reservoir chemical data from CT DEEP 9/21/19.

e
Name BEO1 BEO2_SW1 [BEO3 BEO4 BEOS BEOG6 BEO7 BEOS BEOS BE10 BE11 SwW2
IM 9/21/2019| 9/21/2019| 9/21/2019| 9/21/2019| 9/21/2019| 9/21/2019| 9/21/2019| 9/21/2019| 9/21/2019| 9/21/2019| 9/21/2019
Notes spoonville 2 [spoonville 2| spoonville 2|spoonville 2|spoonville 2 |spoonville 2 |spoonville 2 {spoonville 2 | spoonville 2 | spoonville 2!spoonville 2
i -8 41,896363| 41.896464| 41.89636] 41.895712| 41.895775| 41.895097| 41.895149| 41.895032| 41.895017| 41.894592| 41.894523
lon_garmi|
i -72.745264| -72.74529| -72.745323| -72.743102| -72.743109| -72.742277| -72.742032| -72.74194| -72.741963| -72.74134| -72.74141
Cl (mg 84.5709353| 46.827605| 36.122411| 90.296925| 89.029728 74.31828| S58.572521| 34.885122| 26.296709| 28.532984| 47.902343
NO3_N
g 6.1553009| 0.770725| 0.1154071] 3.6912571| 2.9537151| 4.39873805| 5.3179889| 3.9673845| 5.3841378| 4.2077535| 0.9029184
PO4
0.56589497| 0.490345| 0.6476912| 0.5784824| 0.5879221| 0.61938297| 0.6036535| 0.5942149| 0.5879221| 0.7451502| 0.5753356
S04 S
! 8.37187049| 3.5387801| 7.2786638| 5.3121132| 6.009333| 5.90006631| 5.,7906129| 4.7862779| 4.1341225| 9,7727853| 3.9497305
NH3
0.05329581| 0.0532958| 0.0532958| 0.0532958| 0.0532958| 0.05329581| 0.0532958| 0.0532958| 0.0532958 0.253| 0.0532958
1.192 2.356 1.556 1.4 1.42 1.97 1.268 1.435 1.115 0.7421 2.571
{ 6.47 0.9844 0.2792 3.825 3.07 4.45 5.265 3.9 5.461 4.15 1.052
CH4
D) 0.47070829| 7.3705966 4.44955| 0.4707083 0.47070829| 0.4707083| 0.9758967| 0.4707083| 0.4707083| 6.8944738
co2
25215.2714| 988.20763| 12005.966] 5025.4717 6625.47306| 3935.4154| 6388.8396] 7391.8207] 2313.5472| 167.63573
N20
19.4306179| 0.3905602| 0.3905602| 10.845402 8.94667203 8.26955| 4.5343555| 4.1149825| 3.6052124| 0.3905602
N2 18.9144196 18.421463| 16.794051| 17.729534| 19.1812934| 18.94808| 19.150394| 17.450114]| 18.092957
8.34640693 8.3172236] 8.4813035| 8.4070683| 8.34210547| 8.4527408| 8.3931956| 8.5003948] 8.5345532
Ar 0.65476842 0.6963342| 0.5992533| 0.6236426| 0.69264685| 0.6767392| 0.683149| 0.6483125| 0.6302731
N2:Ar 28.8871896 26.454915| 28.024962| 28.428998| 27.6927462| 27.999088| 28.032529| 26.916208| 28.706535
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Table A- 19. Rainbow Reservoir chemical data from CT DEEP 9/21/19 (continued).

Name  |BEO1 BEO2_SW1 |BEO3 BEO4 BEOS BEOS BEOT7 BEO8 BEOO BE10 BE11 SW2
at 9/21/2019| 9/21/2019 9/21/2019 9/21/2019 9/21/2019 9/21/2019 9/21/2019 9/21/2019 9/21/2019 9/21/2019 9/21/2019
otes_1 |spoonville 2 spoonville 2 |spoonville 2 spoonville 2 spoonville 2 spoonville 2 spoonville 2 spoonville 2 spoonville 2 spoonville 2 spoonville 2
:""i 41.896363| 41.896464 41.89636 41.895712 41.895775 41.895097 41.895149 41.895032 41.895017 41.894592 41.894523
:n;-mﬁ -72.745264| -72.745286 -72.745323 -72.743102 -72.743109 -72.742277 -72.742032 -72.74194 -72.741963 -72.741339 -72.741407
oir_ten 28.1
ure 30.03
surface_c
ond 268 260.2
17.04
surface
Do 10.18
ey
me BE_Stream1 BE11 (BE_stream2)
ton s
0 253,08 40,17
tem 14.04 15.375 16.129 14.52 13.101 13.484 15.336 17.259
surface_t
P 14.32 15.005 15.677 13.529 12.764 13.002 13.46 14.939
seep_con
d 530 an 504 575 501.4 442.4 289.9 2511 304.9
1.92 3.62 2.08 2.09
. ﬂuox BEO3 BEO4 BEOS BEOS BEO7 BEO8 BEO9 BE10
seep_gas
4,230 20,99 21,50 205, 24 74,215 63, 60 86, 66 212,273
seep_MI
MS. BEO1 1, BEO1 2 BEO3_3, BEO3_4 |BEO4_5, BEO4_6 |BEOS_7, BEOS_B |BE0S_9, BE06_10|BE07 11, BEO7_12 |BEOS_13,BE08_14 |BEOS_15, BE0916 |BE10_17, BE10 18
BEO3 |BEO4 BEOS BEOG BEO? BEOS BEOY BE1O
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Table A- 20. Rainbow Reservoir chemical data from CT DEEP 9/24/19.

Sample
Name BHSW1 BHO1 BHO2 BHO3 BHO4 BHOS5 BHO6 BHO7 BHO8 BHO9 BH10 BHSW2
|Date 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019| 9/24/2019
Iw spoonville 2 |spoonville 2 |spoonville 2 |spoonville 2 |spoonville 2| spoonville 2 |spoonville 2| spoonville 2 |spoonville 2 | spoonville 2 |spoonville 2 |spoonville 2
lat_garmi
n 0 41.89401 41.89293 41.89295| 41.89285 41.89283| 41.89281 41.89265 41,8926 41.89265| 41.89257| 41.89288
lon_garmi|
n 0 -72.7458| -72.74451| -72.74447| -72.74437| -72.74429| -72.74422| -72.74381| -72.74368 -72.7435| -72.74307| -72.74215
Cl 46.25856377| 158.3833946| 50.3638847| 55.3525662| 39.213836| 63.7777356| 54.862417| 75.1885909| 28.889255( 35.499548| 79.978995| 46.569423
NO3_N
I 0.815928587| 2.83220781| 2.52639904| 1.92070026| 1.724334| 1.05624298| 1.1084904| 1.93360493| 0.1661015| 0.0270502| 0.7632396| 0.8061774
PO4
0.55960081| 0.243713507 0.776573| 0.60679954| 0.6162372| 0.24371351| 0.5218295| 0.4934937| 0.6571259| 0.5596008
S04 S
3.412341658| 6.168397415| 20.2793829| 19.4657565| 16.615884| 9.42872844| 10.23997| 4.70979492| 2.1183267| 1.4894334| 7.7239013| 3,3926504
NH3
0.053295805| 0.053295805| 0.05329581| 0.05329581| 0.0532958| 0.05329581| 0.0532958| 0.05329581 0.145| 0.0532958| 0.0532958( 0.0532958
_
2.591 0.7607 0.743 1.005 0.9242 0.7456 0.856 0.4926 0.461 0.4911 0.2612 2521
™ | 0.9865 2.738 2.428 1.902 1.601 1.112 1.128 1.812 0.267 0.1377 0.7905 0.9264
CH4
! 5.832659316| 0.47070829| 0.47070829| 0.47070829| 0.4707083| 0.47070829| 0.4707083| 0.47070829| 0.4707083| 0.4707083| 0.4707083| 5.7367866
co2
961.9721831| 6757.038665| 9177.26856| 11703.9397| 10846.672| 12192.1925| 10167.663| 17069.8886| 10995.088| 11307.077| 167.63573| 533.69803
N20
0.390560188| 6.327792293| 4,.85584175| 5.8097727| 6.1857436| 4.18193406| 2.8634618| 5.6349851| 1.1107452| 0.3905602| 2.7064984| 0.3905602
_ﬂ&!m) 18.07623214| 17.9696379| 18.2076541| 19.288887| 17.0815149| 16.793864| 18.7052708| 19.291774| 19.297435| 19.208589
IQ_IM 8.566960869| B8.42074093| 8.47359811| 8.3796564| 8.34487351| 8.3574183| 8.27538436| B8.1146329| 8.265076| 8.2845109
I_lm 0.686408898| 0.68822553| 0.63283446| 0.7229047| 0.65380329| 0.6344893| 0.69003747| 0.7262453| 0.7265116| 0.7103875
IN2:Ar 26.33449564| 26.1101006| 28.7715907| 26.682476| 26.1263826| 26.468315| 27.1076162| 26.563715| 26.561772| 27.039594
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Table A- 21. Rainbow Reservoir chemical data from CT DEEP 9/24/19 (continued).

Sample

Mamie BH5W1 BHO1 BHO2 BHO3 BHO4 BHOG BHOG BHO7 BHOE BHOS BH10 BHSW2
IDII:I 924/2019) 9/24/2015) 924/201%) 9/24/2019( 9/24/2019| S/24/3019| 9/24/3019) 9/24/2019( 9/24/2019%] 9/24/2019| 9/24/3019| 6/24/3019

INates 1 [speonville 2| spoanville 2|spasnville 2]spaanille 2 |sposmville 2| spasnville 2| spaanville 2] spaanville 2 |spoanville 2 |spoanville 2 [spoarille 2 [spaanville 2

lat_garmi
Li] 0] 41.89401( 4189293 41.89295| 41.89285| 41.80283| 41.80281 4189265 41,8926 41.89265 4189257 4189288

lon_garmi|
n 0  -T2.7458| -T2.74451| -TR.74447| -T72.74437( -T2.74429| -T2.74422| -T72.74381| -T2.74368 -J.7435 7274307 -TLT74215
air_temp 19.8 23.1

|ure 29.67 20.63

ond 251.5 250.2

emp 19.99 21.09

|me BH_Stream] BH_Stream2

aslD 90, 275 260, 235

temp 133 12.4 12.7 14 13 12.4 115 11.8 14.2

seep_sub
surface_t
emp 12.3 12.4 11 10.9 13.8) 11.8 11.4 11.5 111 13.1
|seep_con
d B96.7 398.6 404.3 46,6 317.3 301.1 A34.5 142.2 155.8 455
seep_DO 0 o 0 o o 0 0 o o o

seap_sam|

 name BHO1 BHOZ BHO3 BHO4 BHOS BHDG BHOT BHOE BHOS9 BH10
seep_gas
D 208,277 222,51 240, 39 244,238 |202,35 92, 207 261,214 |200,102 [249,14 89,41

seep_MI
M5, BHO1, BHO2 | BHOD3, BHO4 |BHOS, BHOG |BHOT, BHO8 |BHOS, BH10|BH11, BH12|BH13, BH14 |BH15, BH16 |BH17, BH18 |BH19, BH20
ud_lunpl

BHO1 BHO2 BHO3 BHO4 BHOS BHOG BHO? BHOE BHOS BH10
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Table A- 22. Rainbow Reservoir chemical datdrom CT DEEP 11/16/1911/17/19.

Sample
BQSW1 BQO2 BQO3 BQO4 BQOS BQO6 BQO7 B8QO8 B8Q09_SW2 |BRSW1 BRO1 BRO2 BRO3 BRO4
Date 11/16/2019|11/16/2019}11/16/2019| 11/16/2019(11/16/2019| 11/16/2019|11/16/2019| 11/16/2019| snunuann | 11/17/2019|11/17/2019| 11/17/2019|11/17/2019{ 11/17/2019
Notes 1 |spoonville 3 |spoonville 3| spoonville 3|spoonville 3 |spoonville 3| spoonville 3| spoonville 3 |spoonville 3|spoanville 3| spoonville 3 |spoonville 3|spoonville 3 | spoonville 3| spoonville 3
n 0| 41.89582] 41.89516| 41.8952| 41.89514| 41.89257| 41.89263| 41.89271 0 0| 41.89399| 4189298 41.89292| 4189293
n 0| -72.74323| -72.74217| -72.74224| -72.74197| -72.74362| -72.74367| -72.74386 0 0| -72.74584| -72.74454| -72.74451| -72.74451
c 43.3983342| 95.055448| 102.89191| 74.9180165| 59,.709587| 39.347659] 44.80886| 49.061059| 42.643005| 42.635542| 159.24073| 95.500424| 46.356147| 103.064752
NO3_N
' 0.73914532| 1.8128684| 6.3842261) 5.46437549| 4.8042396| 0.0270502| 0.2431622| 1.529076| 0.689602| 0.6951465| 3.016291| 3.38968283| 1.6983632| 3.55040977
PO4
0.91474286| 0.9241582| 0.9743616| 1.01827373| 1.0025925| 0.795423| 0.7577202| 0.8236929| 0.9084656| 0.8990491| 0.7011455| 0.81741123| 1.2000369| 0.7640048
S04_S
' 3.12542408| 6.2524137| 7.1134607| 7.06184115| 6.2918426| 1.5008855| 2.2448716| 4.8247903| 3.0911941| 2.7680673| 6.8691608| 9.17591344| 17.000862| 6.99039131
NH3
0.05329581| 0.0532958| 0.0532958! 0.05329581| 0.0532958| 0.0532958| 0.0532958| 0.0532958| 0.0532958| 0.0532958| 0.0532958| 0.05329581| 0.0532958| 0.05329581
NPOC
3.306 1.767 1.518 1.062 1.208 0.6205 0.9985 0.8702 3.123 3.23 0.8889 0.8181 0.8937 0.7641
, 0.9302 1.678 5.927 4,995 4.529 0.1185 0.3521 1.461 0.8343 0.8292 2.845 3.215 1.566 3.23
CH4
5.90933195| 34.73044| 0.4707083| 0.47070829| 0.4707083| 0.4707083| 1.9979158| 0.4707083| 6.2086197| 8.4599653| 1.2652915 4,5669363| 0.47070829
co2
677.349089| 6057.8377| 3795.3282| 5139.17656| 6651.8525| 11410.627| 12926.059| 13079.149| 1035.9557| 1011.2118| 8580.3444 11620.729| 14695.9592
N20
0.39056019| 2.8009493| 8.2632414) 11.0688716( 8.774157| 0.3905602| 0.7693724| 4.1906958| 0.3905602| 0.3905602| 5.8014558 5.3207086| 5.71123969
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Table A- 23. Rainbow Reservoir chemical data from CT DEEP 11/16/391/17/19 (continued).

BOSW1 BOO2 BOO3 BO04 BOOS BQOG BOO7 BOOS BO0S_SW2 |BRSW] BRO1 BROZ BRO3 BRO4
11/16/2019| 11/16/2019|11/16/2019) 11/16/2019| 11/16/2019| 11/16/2019| 11/16/2019( 11/16/2019| 11/16/2019| 11/17/2019 11/17/2019) 11/17/2019(11/17/2019| 11/17/2019
spoonville 3 spoonville 3| spoonville 3|spoomille 3 |spoonville 3| spoonville 3| spoonville 3 [spoomille 3 [spoonville 3 |spoonville 3 |spoomille 3 spoonville 3 | spoonville 3 |spoonville 3

"SI

0] 41.B05E) 41.89516 41.8952( 4180514 4180257 41.89263) 41.89271 [*] o 41.89399) 41.89798| 41,8992 4189203

lon_garmi
-72. 74323 -72.74217| -T2 T4224| -72.T4197| -T2 74362 -T1.74367| -T71.74386 1] ]| -T2 T4584| -T1.74454| -T721.74451 -72.74451

=]

,,
g

ure 30.42 30.36

106.9 216.2 216.2

ond

surface_

emp 3.6 3.6
surface_

Do

12.35 o 12.3

asiD 208, 203 295, 3087  [309, 302

_temp 11 10.4 9.6 10.4 6.5 5.4 5.2

emp 11.6 10.8 9.9 10.8 1.8 5 7.3

d 533 657 529 438.2 186.5 203 269.1 615 438.9 510
seep DO 216 22 3.13 2.00 2.96 4.39 263 3.51 4.24

seep_sam
ple_name BO02 BO03 BO04 BOO5 BO0G BOO7 BRO1 BRO3 BRO4

_ID 310, 284|218, 13 272, 294 280, 300 |56, 282 225, 340 219, 666 288, 267 (292, 216

MS_ B B . : . - BRO1_1, BRO1_2 BRO3 BR
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Table A- 24. Rainbow Reservoir chemical data from CT DEEP 6/26/20.

Sample_name CMO01_SW | CMD2 CMD3 CMO4 CMO5 CMOG |I::MUT CMO8 CMO9 CM10
Date 6/26/2020| 6/26/2020| 6/26/2020| &/26/2020| 6/26/2020| 6/26/2020| &f26/2020| 6/26/2020| 6/26/2020| 6/26/2020
Maonth June June June June June June June June June June
Lat 41.895126| 41.895155| 41895155 41.895144| 41805151 41.89507) 41.895151) 41.895004| 41.89513
Long -72.74236( -72.74219| -72.74208| -72.74201| -72.74198| -72.74204 -72.742| -72.74191| -72.74191

Sample Category  |5W GW GW oW oW GW Gw oW GW GW

Sample Type Temporal |Temporal |[Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal

Locations Rainbow_A|Rainbow _A|Rainbow_A|Rainbow_A |Rainbow_A|Rainbow _A |Rainbow_A | Rainbow A | Rainbow _A |Rainbow_#
GC Sample 1D [CMO01_77 |CMO2_61 [CMO03_231 [CMO4_305 |CMO5_05 |CMO6_100 |CMO7_280 |[CMOB_276 |CMO9_258 ([CM10_87

CH4_ppb 4.812759| 0,3853073| 0.3631538| 0,3452895| 0.3813703| 0.3238646| 0,3994752| 0.3699992| 0.3717167| 0.38556

C02_ppb 2673.2455| 22713.722| 9671.0779| 11581.604| 16476.254| 15713.405| 18729.263| 18762.033] 1B307.337| 21553.05

N20_ppb 0.5502216| 26.664279| 41.341499| 40.411779| 30.403762| 28.605428| 20.424904| 21.951395) 21.02324| 17.97911

MNotes 1821 1822 iB23 1824 1826, mived|1B25 1827 IB28 IB29

Fl_l'l_ 1070-1072 |1073-1074 |1075-1076 |1077-1078 |1079-1082 |1083-1084; 1086 1088-1090

extent

air_temp 20.8

air_pressure 29.86

surface_cond 218

surface_temp 23.01

surface_DO 7.3

surface _samplelD |[CMO1
CMO01_270
surface_gas_ID |, CM01_37
seep_surf_temp 12.96 12.31 10.32 10.25 13.2 12.2 10.33 15.82 12.77
seep_subsurf_temp 12 10.816 9.95 10.19 10.74 11.63 0.7 11.68 10.303
seep_cond 532 628 564 454 435 363 361 293 250
seep DO 2.97 2.03 2.84 2.56 2.69 2.6 3.37 3.51 3.17
seep_samplelD CMO02 CMD3 CMO4 CMO5 CMODG CMO7 CMOB CMOoo CM10
CMO0Z_53; |[CMO03_27; [CMO4_81; |CMO5_05; |CMDG6_100;|CMO7_303; |CMOS_276; |CMO9_258; (CM10_93;
seep_gas_|D CMO02_61 [CMD3_231 |[CMO4_305 |CMO5_224 |[CMOG_268 |CMOT_280 |CMOB_297 |CMO9_232 |CM10_B7
CMO0Z_A; |CMOD3_A; |CMO4_A; |CMOS5_A; |(CMOG_A; |CMO7_A; |CMOB_A; |CMO9_A; |CMI10_A;
seep_MIMS_ID CM02Z B |[CMO3 B |CMO4 B |[CMOS B |[CMDG B |CMO7 B (CMOS B |[CMO9 B [CM10_B
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Table A- 25. Rainbow Reservoir chemical data from CT DEEP 6/26/20 (continued).

Sample_name CMm11 CM12 |CM13 CM14 CM15 |CM15 CM17 CMI1B CM1D |CM10 CM21 Ch22
Date 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| sensuany | sannEsRy
Maonth June June June June June June June June June June June June
Lat 41.895089| 41.892994| 41.893042| 41.892924| 41.892918) 41.892898| 41.892946| 41.892875| 41.892826| 41.892847| 41.89297
l.or! ~72.741834| -72.74452| -72.74438| -72. 744438 -72.74448| -72.74442| -T2.74443| -T2.7444| -T2 74436 -72.74442| -72.7443

Sﬂmlltltlprr GW GW oW GW GW GwW GW GwW GW GW oW SW

Sample Type Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |[Temporal |[Temporal |Temporal |Temporal |Temporal

Locations Rainbow_A |Rainbow_B|Rainbow_B|Rainbow_B |Rainbow_B |Rainbow_B|Rainbow_B |Rainbow_B |Rainbow_B |Rainbow_B | Rainbow_| Rainbow_B
GC Sample 1D CM11_267 [CM12_234 CMi14_ 275 |CM15_201 |[CMI6_200 |CM17_301 |[CMI18_304 |[CM19_256 |(CM20_307 (CM21_295CM22_210

CH4_ppb 0.4157876| 0.4126877 0.4045958| 0.382734) 0.3499529| 0.3717591| 0.4303395| 0.4259776| 0.3527008| 0.36326| 7.785429

C02_ppb 26384.928| 45035.441 45601.514| 44083.782) 41518.161| 44050.423| 52565.452)| 51517.684| 52327.353| 33262.2| 2404.188

N20_ppb 18.118701| 33.809187 38.739708| 41.038406] 41.045244| 42.301346| 54.336326| 42.685852| 41.747477| 24.97787| 1.095096

MNotes 1830 IB31 1832 IB33 1B34 1835 IB36 1837 B33 1B39 1840

FLIR_img 1091-1092 1093 1094 1095 1096 1098/ 1099 1100 1101 1102 1104

extent

air_temp

air_pressure

surface cond 219

surface_temp 23.7

surface_DO 7.77

surface_samplelD CM22
M2 21
o;
CM22 26

surface_gas_ID 5

seep_surf_temp 16.8 13.19 16.55 14.31 15.66 12.363 11.407 13.201 13.059 11.687 17.24

seep_subsurf_temp 12.03 11.998 13.31 11.795 11.757 10,499 9.86 10.207 11.588 10.697 12.09
seep_cond 233 467 491 b4 463 458 458 EYF] 360 £l 253
seep DO 3.27 4.26 3.38 2.66/ 1.91 3.43 1.96 2.14 2.92 2.08 4.7

unp_umphln CM11 CM12 CM13 CM14 CM15 CM16 CM17 cCmM17 CM19 CM20 CM21
CM21_79
CM19_239 ;
CM11_52; (CM12_234 |CM13_49; |CM14_275; (CM15_17; |CM16_25; |CM17_301; |CM18_257;|; CM20_270; | CM21_29
seep_gas_ID CM11_267 |; CM12_48 |[CM13_242 |CM14_336 |CM15_201 |CM15_200 |CM17_220 |CM18_304 |CM19_256 |[CM20_307 |8
CMI1_A: |CM12_A; |CMI13_A; |CM14_A; |CMI1S_A; |CM16 A; |[CMI17_A; |CMI1B A; |CMI19 A; |CM20 A |CM21_A:
seep MIMS 1D CM11 B CM12 B |CM13 B |CM14 B CM15 B |CM16 B |CMI7 B |CMIBB [(CMI9 B |CM20 B |CM2I1 B
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Table A- 26. Rainbow Reservoir chemical data from CT DEEP 6/26/20 (continued).

Sample name |CM01_SW |CMO2 |cmo3 CM04 CMO5 CMO6 CMO7 CMO08 CM09 CM10
Date 6/26/2020 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020
Month June June June June June June June June June June
Lat 41.895126| 41.895155| 41.895155| 41.895144] 41.895151| 41.89507| 41.895151| 41.895094| 41.895126
I.OI! ~72.74236| -72.74219| -72.74208| -72.74201| -72.74198| -72.74204 -72.742| -72.74191| -72.74191

| _Sample Category |SW GW GW GW GW GW GW GW GW GW
| Sample Type Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal
Locations Rainbow_A |Rainbow_A|Rainbow_A|Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A|Rainbow_A
NOS!&HII.) 0.602243| 4,0256364| 5,5806159| 5.3576038| 4.4504666| 4.4513217| 4.4208029| 4.3281288| 4.4669922| 4,9564448
amlg 40.412332| 73.13933| 85.868492| 73.029093| 55.9339| 53.388694| 41.136164| 40.488539| 28.621491| 22.776869

SOQ(II!SO"I 9.4364461 20.887| 20.925946| 20.345833| 18.171206| 17.573344| 16.054294| 16.274287| 14.217883| 12.873452

mm PO4 /L) | 0.4414055| 0.1606371| 0.1606371| 0.1606371| 0.1606371| 0.1606371| 0.3388912| 0.3606557| 0.393788| 0.3679681

NPOC_ppm 3.154 2.043 1.298 1.317 1.159 1.059 1.276 1.261 1.233 1.114

TDN_ppm 0.6551 3.937 5.565 5.308 4.377 4.346 4.32 4.19 4.376 4.465
N2 conc 737.23009| 721.71096| 708.50654| 726.02707| 742.41067| 736.63599| 750.79875| 713.13705| 705.10737
02 conc 259.39574| 260.93033| 255.76096| 250.31002| 247.12698| 242.72751| 241.31595| 238.07575| 235.27471
Ar conc 18.30388| 17.915713| 17.520722| 17.866366] 18.141942| 18.125919| 18.241461| 17.669036| 17.928217
N2:Ar 40.277257| 40.283686| 40.438204| 40.636528| 40.922337| 40.639925| 41.158916| 40.360836| 39.329476
N2_ppm 20.642442| 20.207907| 19.838183| 20.328758| 20.787499| 20.625808| 21.022365| 19.967838| 19.743006
Ar_ppm 0.7321552| 0.7166285| 0.7008289| 0.7146546| 0.7256777| 0.7250368| 0.7296584| 0.7067614| 0.7171287
NI__I.\ 737.23009| 721.71096| 708.50654| 726.02707| 742.41067| 736.63599| 750.79875| 713.13705| 705.10737
Ar_um 18.30388| 17.915713| 17.520722| 17.866366| 18.141942| 18.125919| 18.241461| 17.669036| 17.928217
N2_excess 1.1846156| 1.187523| 1.2573957| 1.3470779| 1.4763209| 1.3486142| 1.5833017| 1.2224098| 0.7560292
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Table A- 27. Rainbow Reservoir chemical data from CT DEEP 6/26/20 (continued).

Sample_name CM11 CMm12 CMm13 cM14 CM15 CM16 cM17 CM18 CcM19 CM20 cm21 CM22
Date 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020( 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020| 6/26/2020
Month June June June June June June June June June June June June
Lat 41.895089| 41.892994| 41.893042] 41.892924| 41.892918| 41.892898| 41.892946| 41.892875| 41.892826| 41.892847| 41.892967
l.q‘ <72.74183| -72.74452| -72.74438| -72.74444| -72.74448| -72.74442| -72.74443| -72.7444| -72.744362| -72.74442| -72.74428

___Sample Category  |GW GW GW GW GW GW GW GW GW GW GW SW
Sample Type Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |[Temporal |Temporal |Temporal
Locations Rainbow_A |Rainbow_B [Rainbow_B |Rainbow_B |Rainbow_B|Rainbow_B |Rainbow_B|Rainbow_8 |Rainbow_B |Rainbow_B|Rainbow_B|Rainbow_B!

NOSENIQ 4.5059771| 2.9015365| 2.3166787| 1.941125| 2.0532416| 2.1502565| 2.0122179| 2.1796589| 2.7005677| 2.6381261| 2.3421007| 0.4627508

Cl(tli’_l L) 20.589845| 74.650944| 57.135987| 53.834965| 56.505526| 54.856307| 54.734632| 60.603318| 57.523433| 58.015476/ 40.339045| 40.322202

S04 (mg S04 / 12.548236| 43.417401| 91.78865| 86.570469| 78.746901| 78.393294| 77.678076| 25.732208| 19.704641| 19.671803| 11.381571] 8.5581053

PO4 (mg PO4 /L) 0.3826791| 0.3950263| 0.5308189| 0.4979832| 0.544093| 0.542762| 0.5215745| 0.4049615| 0.3716351| 0.3643083| 0.3716351| 0.4174525

NPOC_ppm 1.091 1.027 0.6853 1.015 0.7461 0.9417 1.092 0.9542 1.074 1.028 0.7954 2.612

TON_ppm 4.428 2.808 2.275 1.869 1.945 2.013 1.912 2.047 2.566 2.498 2.14 0.5967
N2 conc 716.58308| 726.09573| 701.7259| 774.59702| 745.78572| 759.35871| 759.83028| 752.81815| 745.52546| 758.68623| 681.71025

02 conc 229.9894| 222.96417| 258.48194| 257.60304| 260.29729| 256.54154| 253.85824| 255.8051| 252.02664| 250.76549| 259.04231

Ar conc 18.11199| 18.940917| 18.449384| 19.690355| 18.892409| 19.062991| 19.12194| 18.394838| 17.999005| 18.186101| 17.739182

N2:Ar 39.564016| 38.334772| 38.035194| 39.338906| 39.475416| 39.834184| 39.736045| 40.925512| 41.42037| 41.717917| 38.429634

N2_ppm 20.064326| 20.330681| 19.648325| 21.688716 20.882| 21.262044| 21.275248| 21.078908| 20.874713| 21.243214| 19,087887

Ar_ppm 0.7244796| 0.7576367| 0.7379754| 0.7876142| 0.7556964| 0.7625196| 0.7648776| 0.7357935| 0.7199602| 0.727444| 0.7095673

N2_um 716.58308| 726.00573| 701.7259| 774.59702| 745.78572| 759.35871| 759.83028| 752.81815| 745.52546| 758.68623| 681.71025

Ar_um 18.11199| 18.940917| 18.449384| 19.690355| 18.892409| 19.062991| 19.12194| 18,394838| 17.999005| 18.186101| 17.739182
N2_excess 0.8620882| 0.3062237| 0.1707548| 0.7602934| 0.8220229| 0.9842582| 0.9398794| 1.4777564| 1.7015313| 1.836082| 0.3491203
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Table A- 28. Rainbow Reservoir chemical data from CT DEEP 7/21/20.

Sample_name [CZ03 Cz204 C205 C206 czo7 Cz08 C209 CZ10
Date 7/21/2020| 7/21/2020{ 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020
Month July July July July July July July July

Lat 41.895155| 41.895155| 41.895144| 41.895151| 41.89507| 41.895151| 41.895094| 41.895126

Long -72.742185| -72.74208| -72.74201| -72.74198| -72.74204 -72.742| -72.74191| -72.74191

GW GW GW GW GW GW GW GW

__m. Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal
Locations Rainbow_A |Rainbow_A|Rainbow_A|Rainbow_A|Rainbow_A|Rainbow_A |Rainbow_A|Rainbow_A!
noauum 5.7775135| 5.1148693| 4.8671521| 4.7707508| 4.2336188| 4.4507516| 5.1004896| 5.21361
Climg/L) 87.292738| 68.559585| 56.765444| 52.180121| 37.826727| 37.130516| 24.225033| 21.401136
S04 (mg S04 / 21.114435| 19.033224| 18.015355] 17.147868| 15.872677| 15.986308] 13.68956| 12.251653
PO4 (mg PO4 / 0.1606371| 0.1606371| 0.3293012| 0.3425006| 0.3753092| 0.4212153| 0.3863749| 0.4124465
NPOC_ppm 1.165 1.345 1.318 0.8347 1.227 1.145 1.063 1.331
TON_ppm 5.714 4.952 5.01 4,557 4,078 4.256 4.941 5.122

N2 conc 729.66097| 742.41145| 753.5998| 751.72477| 781.4939| 755.18392| 748.18284| 722.91226

02 conc 268.53448| 244.4182] 240.10682| 238.28365| 213.41554| 273.28149] 269.4246| 272.38975

Ar conc 18.146588| 18.324597| 18.568907| 18.612664| 19.009628| 18.862934| 18.796205] 18.591294
N2:Ar 40.209266| 40.514475| 40.583961| 40.387811| 41.110427| 40.035336/ 39.804995/ 38.884451
N2 ppm 20.430507| 20.78752| 21.100794| 21.048294| 21.881829 21.14515| 20.949119| 20.241543
Ar_ppm 0.7258635| 0.7329839| 0.7427563| 0.7445066| 0.7603851| 0.7545174| 0.7518482| 0.7436518
N2_um 729.66097| 742.41145| 753.5998| 751.72477| 781.4939| 755.18392| 748.18284| 722.91226
Ar_um 18.146588| 18.324597| 18.568907| 18.612664| 19.009628| 18.862934| 18.796205] 18.591294
N2_excess 1.1538701| 1.2918857] 1.3233074| 1.2346082| 1.561375| 1.0752192| 0.9710587| 0.5547886

Notes 1822 1B23 1824 1825 1B26 1B27 1828 1829

FLIR_img 829 830 831 832 834 835 836 838

| seep_surf 13.23 11.98 11.555 14.654 11.316 11.199 11.877 12.528
: 12.15 11.4 11.452 13.092 10.958 10.826 12.47 11.556

seep_cond 631 556 461 439 351 349 278 246
seep DO 1.94 2.33 2.99 4.52 2.36 2.72 3.23 3.44

€z02_A; |czo3_A; |czoa_A; |czos_A;  |C206_A; |[CZ07_A; |cZ08_A; |Cz09_A;

seep MIMS_ID  |C202 B C203 8 |CZ04 B |CZ05 B |C206_ B |CZ07_B C208 B |C209 B
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Table A- 29. Rainbow Reservoir chemical data from CT DEEP 7/21/20 (continued).

Sample_name 211 CZ12 CZ213 CZ214 CZ15 CZ16 C217 C218 CZ19 CZ20 c221 CZ22_SW
Date 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020| 7/21/2020
Month July July July July July July July July July July July July
Lat 41.895089| 41.892994| 41.893042| 41.892924| 41.892918| 41,.892898| 41.892946| 41.892875| 41.892826| 41.892847| 41.892967
lcq -72.741834| -72.74452| -72.74438| -72.74444| -72.74448| -72.74442| -72.74443| -72.7444| -72.74436| -72.74442| -72.74428

Sample Category _ |GW GW GW GW GW GW GW GW GW GW GW SW

Sample Type Temporal |Temporal |Temporal |[Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal

Locations Rainbow_A |Rainbow_B|Rainbow_B|Rainbow_B8|Rainbow_B|Rainbow_B|Rainbow_8|Rainbow_B|Rainbow_B |Rainbow_8|Rainbow_B|Rainbow_8|

noamul L) 5.2009478| 2.4887334| 2.1960823| 1.9838713| 1.8342263| 2.3173068| 1.9430408| 2.2566188| 2.5873019| 2.6520515| 2.1970294| 0.4583251

QWQ 22.069423| 136.87474| 62.645833| 62.972212| 59.481604| 53,743768| 53.730155| 58.86776| 54.077569| 56.542922| 56.03087| 39.049966

S04 SO4/L 12.284115| 35.998922| 117.26114| 86.059696| 85.561616| 70.096638| 78.863159| 24.015961| 19.744575| 19.484496( 18.462284| 7.7518576

POM!'I!'POGIU 0.4161998| 0.1606371| 0.5123694| 0.549425| 0.564154| 0.5032033| 0.5520958| 0.4037168| 0.3863749| 0.372859| 0.393788| 0.4249854

NPOC_ppm 1.182 1.144 1.05 0.9961 1.113 0.92 0.9761 0.9143 1.275 1.074 1.1 2,931

TDN_ppm 5.06 2.329 2.037 1.678 1.734 2.145 1.808 2.125 2.41 2,462 2,019 0.6018
N2 conc 737.131] 714.5003| 579.70111| 815.35957| 598.29842| 770.16567| 812.24613| 815.54092| 779.92208| 779.27133| 761.16984
02 conc 272.20295| 270.53347| 290.39629| 262.21377| 280.30713| 262.56169| 262.54391| 249.59065| 255.62565| 255.13454| 254.55058
Ar conc 18.79832| 19.245528| 15.900931| 20.456788| 15.852228| 19.547207| 20.559765| 19.810574| 19.254199| 19.25581| 18.953672
N2:Ar 39.212599| 37.125524| 36.457054| 39.857653| 37.74223| 39.400291| 39.506586| 41.16695| 40.506597| 40.469414| 40.159492
N2_ppm 20.639668| 20.006008| 16.231631| 22.830068| 16.752356| 21.564639| 22.742892| 22.835146| 21.837818| 21.819597| 21.312755
Ar_ppm 0.7519328| 0.7698211| 0.6360373| 0.8182715| 0.6340891| 0.7818883| 0.8223906| 0.792423| 0.770168| 0.7702324| 0.7581469
N2 um 737.131] 714.5003| 579.70111| 815,35957| 598.29842| 770.16567| 812.24613| 815.54092| 779.92208| 779.27133| 761.16984
Ar_um 18.79832| 19.245528| 15.900931| 20.456788| 15.852228| 19.547207| 20.559765| 19.810574| 19.254199| 19.25581| 18.953672

N2_excess 0.7031774| -0.240598| -0.54288| 0.9948707| 0.0382763| 0.7880518| 0.8361184| 1.586935| 1.2883233| 1.271509| 1.1313625
Notes 1B30 1831 1B32 1B33 B34 1835 1836 1B37 1838 1B39 1840
WV! 839 841 842 843 845 B46 847 848 849 850 852

seep_surf_temp 12.416 16.92 16.62 15.59 13.39 12.65 12.33 15.77 16.75 14.48 15.24

M temp 11.544 13.68 14.08 13.43 13.46 10.92 10.42 11.64 12.36 12.86 13.09

seep cond 241 612 562 473 490 446 456 366 350 357 353

seep DO 3.1 3.75 3.15 2.14 1.66 3.5 3.77 2,75 2.83 2.69 2.84
C210_A; CZ11_A; |[CZ12_A; |CZ13_A;  |C14_A; |CZAS_A;  |CZ16_A;  |C17_A;  |C218_A;  |CZ19_A;  |CZ20_A;
seep_MIMS_ID 210 8 211 8 C212 B 213 8 214 B CZ215_ 8 C216_8 C217 8 CZ218 B C219 8 CZ220_8B
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Table A- 30. Rainbow Reservoir chemical data from CT DEEP 8/26/20.

DTSW1 D101 D102 D703 D104 DT05 DT06 D107 D708 DT09
Date 8/26/2020(8/26/2020|8/26/2020| 8/26/2020]8/26/2020| 8/26/2020| 8/26/2020| 8/26/2020| 8/26/2020|8/26/2020
Month August  |August  |August  |August August _ |August August August August August
Lat 41.89513| 4189516/ 41.89516| 41.89514| 41.895151| 41.89507| 41.89515| 41.89509| 41.89513
m -72.74236| -72.74219| -72.74208| -72.74201| -72.74198| -72.74204 -72.742| -72.74191| -72.74191
SW GW GW GW GW GW GW GW GW GW
Temporal |Temporal |[Temporal |[Temporal |[Temporal |Temporal |Temporal |Temporal |Temporal |[Temporal
Locations Rainbow_A|Rainbow_A |Rainbow_A|Rainbow_A |Rainbow_A[Rainbow_ A |Rainbow_A |Rainbow_A |Rainbow_A [Rainbow A
NO3 N 0.427229| 4.612909| 5.646667| 5.116607| 4.668012 4.7230647| 4.205246| 4.423186| 4.719153| 5511181
Cl(mg/L) 4255791| 83.41385| 91.41737| 76.47785| 58.2808| 58.671713| 37.72882| 39.29231| 23.95083| 124.1491
S04 S04 9.215863| 20.38533| 20.40412| 20.00676]| 18.0856| 17.432501| 15.03385| 15.51081| 13.27323| 11.81116
PO4 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.1606371| 0.160637| 0.160637| 0.160637| 0.160637
NPOC, 2.902 1.875 0.9924 1.08 0.9311 0.8948 1.135 0.8959 1.027 1.208
| TDN_ppm 0.6207 488 6.007 5.536 4944 4912 4454 4.756 5.01 5.762
N2 conc. 774.4789| 751.2904| 752.0422| 750.8798| 771.19736| 789.733| 793.6173| 763.8309| 724.1162
02__9!: 279.4742| 283,7958| 284.5171| 276.9765| 277.65116| 281.5877| 278.8558| 278.4316| 278.2577
Ar con 19.33629| 18.80829| 18.61149| 18.71202| 19.122155| 19.41497| 19.47239| 18.98492| 18.45743
N2:Ar 40.05313| 3994464 40.40742| 40.1282| 40330044 40.67649| 40.75604! 40.23355| 39.2317
N2 21.68541| 21.03613| 21.05718| 21.02463| 21.593526| 22.11252| 22.22128| 21.38727| 20.27525
w 0.773452| 0.752332| 0.744459| 0.748481| 0.7648862| 0.776599| 0.778895| 0.759397| 0.738297
N2_um 774.4789| 751.2904| 752.0422| 750.8798| 771.19736| 789.733| 793.6173| 763.8309| 724.1162
Ar_um 19.33629| 18.80829| 18.61149| 18.71202{ 19.122155| 1941497 19.47239| 18.98492| 18.45743
N2_excess 1.083265| 1.034208| 1.243476] 1.117213| 1208486| 1.36515/ 140112/ 1.164851| 0.711814
GC D |DT_SW01 3DTO1 25 |DTO2 61 |DTO3 272 |DTO4_225 |DTOS_221 |DTD6_305 |DTO7_207 [DTO8 245 [(DT09 313
CH4 g 3 3.261173| 0.351488| 0.342935| 0.34464| 0.324542| 0.3363376| 0.357952| 0.337723| 0.341961| 0.337057
_M 2795.473| 24900.22| 10851.57| 11503.27| 16783.42| 16527.932| 16408.23| 13187.65| 17337.56| 23217.31
N20_ppb 0.581454| 29.55036] 39.15145| 40.03351| 34.45368| 31.640538| 19.38844| 21.23751| 18.51754| 14.61673
FUR_Img 1281 1282 1283 1284 1286 1285 1287 1288 1289
surface_con 234
surface 2435
surface_DO 7.58
13.34 13.637 13.225 12.78 13.271 12.84 12.668 13.351 13.31
. 13.138 13.232 12.65 12.681 13.003 12.231 11.963 12.786 12.737
seep cond 581 667 590 483 a64 359 376 289 263
| ___seep DO 2.32 237 2.84 4.81 39 2.72 3.68 3.92 3.99
; DTO1 79; |DTO2 305;|DT03_32S; |DTO4 225;|DTOS 221; |DTD6 _305; |DTO7 242; |DTO8 51; |DT09 348;
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Table A-

31. Rainbow Reservoir chemical data from CT DEEP 8/26/20 (continued).
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|___Sample_name DT10 DT11 D112 D713 DT14 DT15 D116 DT17 DT18 D718 D120 DTSW2
Date 8/26/2020| 8/26/2020|8/26/2020| 8/26/2020| 8/26/2020/|8/26/2020| 8/26/2020| 8/26/2020|8/26/2020| 8/26/2020| 8/26/2020|8/26/2020
Month August August  |August  |August  |August August  |August  |August  |August  |August  |August
Lat 41,805089| 41.89299| 41.89304| 4189292 41.89292| 41.8929| 41.89295| 41.89288| 41.89283| 41.89285| 41.892967
Long -72.74183| -72.74452| -72.74438| -72.74444| -72.74448| -72.74442| -72.74443| -72.7444| -72.74436| -72.74442| -72.74428
| Sample Category  |GW GW GW GW GW GW GW GW GW GW GW SW
M Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal
Locations Rainbow_A |Rainbow_B [Rainbow B|Rainbow B [Rainbow B |Rainbow B |Rainbow B |Rainbow_B8 |Rainbow B|Rainbow B |Rainbow B |Rainbow B
NO3 (mg N 5.3681648| 2.56468| 2.306758| 1.964776| 1.757995| 2.342044| 1.874055| 2.094064| 2.089977| 2.140366| 2.2673767| 0.480979
g_ml_g 27.761971| 188.7484| 66.70135| 60.47791| 57.39956| 53.60431| 53.24755| 60.06874| 62.87022| 64.19249| 66.105178| 4187858
S04 (mg S04 11.105089| 50.5973| 103.1219| 99.87987| 61.88477| 52.27795| 58.37599| 29.11359| 19.68606] 18.93159| 20.499815| 9.308561
P04 PO4 0.1606371| 0.160637| 0.427964| 0.464496| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.1606371| 0.160637
|_____NPOC_ppm 1.027 1.104 1.304 1.214 1.022 0.9964 1.005 1.003 1.037 0974 0.9352 2.789
M 5.792 2.588 2.207 1876 1.843 2.394 1.948 2.125 2.196 2.261 2.333 0.5657
N2 conc 702.36551| 689.4097| 630.1168| 736.0773| 751.5221| 755.0705| 782.8801| 789.7422| 731.1621| 775.612| 724.41552
Om 284.39158| 284.1451| 280.0293 282.046| 276.5044| 2776874 27953| 276.6294| 281.6162| 337.0252| 333.59431
Ar conc 18.108265| 18.52881| 17.01204| 1B.4791| 18.91033| 19.16689| 19.65309| 19.55157| 18.4864| 19.03491| 18.263782
N2:Ar 38.787014| 37.20745| 37.03947| 39.83296| 39.74136| 39.39452| 39.83497| 40.39278| 39.55134| 40.74682| 39.664048
N2_ppm 19.666234| 19.30347| 17.64327| 20.61017| 21.04262| 21.14197| 21.92064| 22.11278| 20.47254| 21.71714| 20.283635
k‘m 0.7243306| 0.741152| 0.680481| 0.739164| 0.756413| 0.766676]| 0.786123| 0.782063| 0.739456] 0.761396| 0.7305513
N2_um 702.36551| 689.4097| 630.1168| 736.0773| 751.5221| 755.0705| 782.8801| 789.7422| 731.1621| 775.612| 724.41552
Ar r_um 18.108265| 18.52881| 17.01204 18.4791| 1891033| 19.16689| 19.65309| 19.55157| 18.4864| 19.03491| 18.263782
N2_excess 0.5107276| -0.203552| -0.279513| 0.983706| 0.942284| 0.785442| 0.984614| 1.236853| 0.856357| 1.39695| 0.9073225
ecmn‘ DT10 232 |DT11 33 |DT12 222 |DT13 666 |DT14 258 |DT15 230 |DTi6 8 DT17 217 |DT18 266 |DT19 70 (D720 228 [DTSWO2 2
CH4_ppb 0.3214287| 0.31958| 0.365644| 0.337108| 0.404324| 0.344745| 0.36403| 0.372137| 0.384815| 0.361989| 0.3529029| 7.74651
M 23589.45| 47247.75| 42860.47| 47007.98| 47418.63| 41083.58| 46192.64| 48576.76| S2172.56] S54645.59| 47952.547| 1186.966
N20_ppb 13.448781| 34.85498| 33.57711| 37.54827| 44.20429| 50.56866| 54.09163| 46.14434| 25.64355| 30.8383| 21.660752| 0.58956
FUR_Img 1290 1291 1292 1293 1294 1295 1296 1297 1298 1299 1300
surface_cond
surface_temp
surface_DO
13.159 15.795 16.188 14.375 12.609 12.582 12.692 12,935 14.317 13.153 15.126
subsurf 12.738 13.755 14.346 12919 11.677 11.189 11.404 11314 12,518 12674 12.936
u' cond 267 741 557 519 446 409 422 381 390 383 395
seep_DO 3.87 407 44 3.21 2.45 408 2.36 3.25 3.36 2.98 5.04
seep_gas_ID DT10_53; |DT11_201; |DT12_292;|DT13_666; |DT14_258; |DT15_308; |DT16_08; |DT17_212;|DT18_266;|DT19_296; |DT20_288;




Table A- 32. Rainbow Reservoir chemical data from CT DEEP 9/23/20.

EFSW1 EFO1 EFO2 EFO3 EFO4 EFOS EF06 EFO7 EFO8 EF09 EF10
Date 9/23/2020] 9/23/2020)9/23/2020] 9/23/2020| 9/23/2020] 9/23/2020| 9/23/2020{ 9/23/2020| 9/23/2020] 9/23/2020|9/23/2020!
Month September |September |September | September |September |September |September |September |September |September |September
Lat 41.80513| 41.89516] 41.80516| 4189514 41.89515| 41.89507| 41.89515| 41.895004]| 41.80513| 41.89509
l_d_l, -72.74236| -72.74219] -72.74208| -72.74201| -72.74198| -72.74204 -72.742] -72.74191| -72.74191| -72.74183
a Sw GW GW GW GW GW GW GW GW GW GW
Temporal |Temporal [Temporal |Temporal |Temporal |Temporal |Temporal |[Temporal |Temporal [Temporal |Temporal
Locations Ralnbow_A|Rainbow_A |Rainbow_A!Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A)
NO3 N 0.835321| 5.313186| 5222478 5.507578| 5.000425| 4.661747| 5.016777| 4.839525| 4.7168054| 5.497024| 5.577034
53.72158| 93.67959| B9.44603] 8B.20574| 66.71463| 61.08319| 54.69873| 49.40929| 35977972 27.02142| 29.40247
S04 S04 14.07361| 19.64393| 19.83749] 22.4735| 19.09768| 18.0829| 17.20433]| 16.04509| 14.075426 12.809| 11.72514
PO4 PO 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.1606371| 0.160637| 0.160637
2.35 1.156 1.084 0.9601 0.7586 0.9709 0.7614 09196 0.6897 1.056 1.137
TDN 0.9208 5.834 5.699 4.939 5.36 5.131 5.077 5372 5.052 5.689 6.109
N2 conc 742.1698| 745.7746] 759.2595| 764.3169| 771.0674| 766.4774| 768.3016| 767.85532| 731.2694| 699.8107
02 conc 302.0828| 301.4516] 303.3642| 301.5855| 302.9662| 301.7877| 301.5466| 303.09893] 299.772| 295.9597
Ar conc 18.77377| 18.81981| 1891021| 19.07951] 19.2303| 19.13728| 19.14939| 19.206568] 18.73552| 18.06983
'ngz_gv 39.53226| 39.62711| 40.15077| 40.05956| 40.09648| 40.05152| 40.12147| 39.978789| 39.03118| 38.72813
N2 20.78075| 20.88169] 21.25927| 21.40087| 2158980| 21.46137| 21.51244| 21.499049| 20.47554| 195047
_Ar_ppm 0.750951| 0.752792! 0.756408| 0.76318| 0.769212| 0.765491]| 0.765976| 0.7682627| 0.749421| 0.722793
lg um 742.1698| 7457746 759.2595| 764.3169| 771.0674| 766.4774| 7683016/ 767.85532] 731.2694| 699.8107
Ar_um 18.77377| 18.81981] 18.91021| 19.07951| 19.2303| 19.13728| 19.14939] 19.206568| 18.73552| 18.06983
N2_excess 0.84773| 0.890621] 1.127418| 1.086175| 1.102869| 1.082539] 1.114167| 1.0496484| 0.621141| 0.484102
GC iD  |EFSW 360 [EFO1 251 |EF02 283 |EFO3 231 |EFO4 60 |EFOS 215 [EF06 225 |EFO7 299 |EFO8 333 |EF09 48  |EF10 270
CH4_ppb 3.724658| 0.347811| 0.347754] 0.330126] 0.35933] 0.336454| 0.343388| 0.343752| 0.3413738] 0.347762| 0.347818
€02 _ppb 1736.753| 18459.34| 11041.52] 11585.21| 14824.15| 18929.8| 15627.67| 13490.92| 19806.543| 24375.99| 25729.41
N20_ppb 0.638521| 36.33259| 37.58231| 44.75749| 39.41651| 3895225 30.03177| 26.18317| 21.037883| 16.95752| 16.37077
___M 968(970, 971 972|973-975 976 977(978-979 980 981 982
surface_cond 314
surface 14.64
00 9.96
EFSW_360
EFSW 312
surf 13.52 13.04 131 13.02 12.89 13.01 12.78 13.28 13.44 13.6
|seep_subsurf_temp| 13.4 13.03 12.95 12.86 12.73 12.66 12.39 12.96 12.79 13.195
cond 676 669 623 523 481 440 423 333 275 277
g_@ 382 3.08 31 3.15 2.56 26 263 2.51 2.92 3
EF01_74; |EF02_254; |EFO3_231; |EFO4_301; |EFO5_278; (EF06_225; |EFO7_239; |EF08_280; |EF09_48; |EF10_13;
EF01_251 |EFO2 283 |EFO3_322 |EFO4 60 |EFOS_215 [EF06_81 |EFO7_299 |EFO8 333 |EFD9 284 |EF10 270
EF0O1_A; |EFO2_A; |EFO3_A; |EFO4_A; |EFOS_A; |EFO6_A; |EFO7_A; |EFO8 A; |EFO9_A;  |EF10_A;
EFO1 B EFO2 B EFO3 B EFO4_ B EFOS_B EF06_B EFO7_B EFO8 B EFOO B EF10 B
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Table A- 33. Rainbow Reservoir chemical data from CT DEEP 9/23/20 (continued).

EF11 EF12 EF13 EF14 EF1S EF16 EF17 EF18 EF19 EF20
Date 9/23/20209/23/20209/23/2020{9/23/2020|9/23/2020| 9/23/2020} 9/23/2020{9/23/2020}9/23/2020| 9/23/2020
Month September |September |September |September | September | September |September | September | September | Septemb
Lat 41.89299 41.89304| 41.89292| 41.89292| 418929 41.89295| 41.89288| 41.89283| 41.89285| 41.89297
Long -72.74452| -72.74438| -72.74444| -72.74448| -72.74442| -72.74443| -72.7444| -72.74436| -72.74442| -72.74428
: GW GW GW GW GW GW GW GW GW GW
M Temporal |Temporal |Temporal |[Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal
Locations Rainbow_8 |Rainbow_8 [Rainbow_B |Rainbow_B |Rainbow_B|Rainbow_B [Rainbow_8 |Rainbow_B8|Rainbow_B |Rainbow B
NO3 N 0.251651 1.4104| 1.931454| 2.450215| 1.984979| 1577715| 2.63412| 2.529796i 2.138732| 1.994531
Cl{mg/L) 187.8015| 107.0874| 128.9057| 87.54426| 62.21197| 5736011 62.8059| 60.83262] 61.53905| 59.04363
(mg S04 67.24942] 72.2907| 38.43827| 36.53764| 68.09496, 66.12578| 20.12046| 24.66392| 21.09669| 20.92434
PO4 (mg PO4 / 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637| 0.160637
| NPOC_ppm 1.192 1.129 0.7444 0.8278 0.859 0.9266 0.9793 1.026 0.9946 1.017
| ____TON_ppm 0.2888 1.435 1.654 253] 1988 1.749 2822| 2575|2304 2216
N2 conc_ 7249411] 708.5953| 735.5735! 715.0691| 772.1466] 795.4656| 714.9367| 6955556/ 727.0455| 689.1141
02 conc 208.2286] 296.0479| 300.9845| 297.738| 290.5653| 297.6959| 298.6481| 298.0409] 299.733| 298.8664
ku_u 10.3743| 18.66441| 18.55937| 18.65413| 19.78352] 20.12025| 18.64142| 18.36187| 18.87414| 18.23478

37.41768| 37.96505| 39.63354| 38.33301| 39.02978| 39.53557| 38.35205| 37.88043| 38.52073| 37.79118
20.29835| 19.84067| 20.59606; 20.02193] 216201 22.27304| 20.01823| 19.47556; 20.35727| 19.29519
0.774972] 0.746576| 0.742375| 0.746165| 0.791341| 0.80481| 0.745657| 0.734475] 0.754965| 0.729391
7249411| 708.5953| 735.5735| 715.0691| 772.1466| 795.4656| 714.9367| 695.5556] 727.0455| 689.1141
19.3743| 18.66441| 18.55937| 18.65413| 19.78352| 20.12025| 1864142 1836187 18.87414| 18.23478
-0.108487] 0.139034| 0.893525| 0.305425| 0.620507| 0.849226| 0.314036| 0.10077] 0.390315| 0.060414
EF11 256 |EF12 341 |EF13 350 |EF14 666 |EF15 242 |EF16 93 [EF17 292 |EF18 351 |EF19 217 |EF20 100
0351649 0.346683| 0.391532] 0.326194] 0.323148| 0.352218| 0.365748| 0.31999| 0.332239]| 0.405892
33184.23] 29105.67| 59772.01] 51396.71| 47842.15| 49744.97| 52106.83| 51095.27| 53542.14| 47296.08
3.059601] 5.823913| 65.79882] 40.30449| 61.1877| 64.05967| 30.32131| 235739 27.48677| 2196438
983 984 985 986 988 989 990/991-992 [993-994 |995-1000

14.55 13.41 13.03 1246 11.95 11.82 13.23 13.88 12.22 13.15

12.45 1194 11.64 11.52 11.24 10.92 1141 11.95 11.51 126
677 596 540 502 476 442 388 377 386 362
4.15 498 243 3.15 2.35 2.1 3.59 3.52 3.21 3.71

EF11_256; |EF12_210; |EF13_253; |EF14_32; |EF15_201;|EF16_92; |EF17_292; |EF18_351; |EF19_208; [EF20_100;
EF11 249 |EF12 341 [EF13 350 |EF14 666 |EF15 242 |EF16 03 [EF17 245 |EF18 40 |EF19 217 [EF20 244
EF11_A; |EF12 A; |EF13_A; |EF14_A; |EF1S_A; |EF16.A; |EF17_A; |EF1BA; |EF19_A; |EF20 A;
fer11 8 |eF128  [eF13B  |6F14B  |EF158  |EF16.8  |EF17.8  [EF188  |EF19.8  |EF208

i ﬁkgﬁﬁkkkkﬁkﬁl

|
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Table A- 34. Rainbow Reservoir chemical data from CT DEEP 10/15/20.

Sample_name |EPO1 EPO2 EPO3 EPO4 EPOS EPOG EPO7 EPO8 EPO9 EP10
Date 10/15/2020{10/15/2020| 10/15/2020| 10/15/2020} 10/15/2020|10/15/2020|10/15/2020| 10/15/2020|10/15/2020| 10/15/2020
Month October October  |October October October October  [October  |October October  |October
Lat 41.895126] 41.895155| 41.895155| 41.895144| 41.895151| 41.89507| 41.895151| 41.895094| 41.895126| 41.895089
Long -72.74236| -72.74219| -72.742077| -72.742007| -72.74198| -72.742038 -72.742| -72.741908| -72.74191| -72.741834
Mm GW GW GW GW GW GW GW GW GW GW
| Sample Type Temporal |Temporal |Temporal |Temporal |[Temporal |[Temporal |Temporal |Temporal |Temporal |Temporal
Locations Rainbow_A |Rainbow_A [Rainbow_A |Rainbow_A [Rainbow_A [Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A |Rainbow_A
‘ uoam N/L) 5.6553845| 6.2017657| 5.57151041| 5.4883808| 5.2432062| 5.2836572| 5.1803264] 4.9927513| 4,9030831| 5.02328448
Omlg 92.72589| 97.712243| 90.5848893| 78.277936| 77.19144 72.7843| 70.352669| 50.581959| 38.12268| 35.089744
‘ S04 504 / 17.887579| 19.589843| 21.0445328| 20.50228| 20.862917| 19.776961| 17.99131| 15.639559| 14.035414| 12.7901063
| POQBPOQII.) 0.1606371| 0.1606371| 0.16063713| 0.1606371| 0.1606371| 0.1606371| 0.1606371| 0.1606371| 0.1606371| 0.16063713
NPOC_ppm 1.172 0.7681 0.7506 0.6073 0.735 0.8081 0.9578 0.7326 1.018 1.04
TON_ppm 6.237 6.551 5.871 5.488 5.519 5.295 5.502 5.154 5.118 5.352
N2 conc 715.18706| 709.98641| 718.442623| 728.61654| 725.22027| 739.5098| 742.06986| 736.56849| 714.43855| 713.621836
02 conc 125.57696| 123.76657| 112.359932| 102.58052| 150.97126| 111.35808| 111.21607| 136.97496| 177.9883| 164.821623
Ar conc 17.758158| 17.609592| 17.7024729| 17.780924| 17.693466| 18.074766| 18.145957| 18.133387| 17.845027| 17.7584695
N2:Ar 40.273719| 40.318162| 40.5843087| 40.977428| 40.988028| 40.913935| 40.894501| 40.619466| 40.035723| 40.1848727
N2_ppm 20.025238| 19.879619| 20.1163934] 20.401263| 20.306168| 20.706274| 20.777956| 20.623918| 20.004279| 19.9814114
‘ Ar_ppm 0.7103263| 0.7043837| 0.70809891| 0.711237| 0.7077386| 0.7229906| 0.7258383| 0.7253355| 0.7138011| 0.71033878
N2_um 715.18706| 709.98641| 718.442623| 728.61654| 725.22027| 739.5098| 742.06986| 736.56849| 714.43855| 713.621836
Ar_um 17.758158| 17.609592| 17.7024729| 17.780924| 17.693466| 18.074766| 18.145957| 18.133387| 17.845027| 17.7584695
N2_excess 1.1830157| 1.2031131| 1.32346438| 1.501233| 1.5060264| 1.4725215| 1.4637333| 1.3393627| 1.0753939| 1.14283943
GC Sample ID EPO1_S51 EPO2_308 |EPO3 268 |EPO4_222 |EPO5_263 |EPO6_297 |(EPO7 42 |EPO8 94 EPO9 321 |EP10 72
CH4 ppb 0.3399794| 0.3278042| 0.34669455| 0.3611637| 0.356175| 0.3562303| 0.3463903| 0.3388472| 0.3460597| 0.34337077
C02_ppb 20812.849| 11830.884| 12533.2244] 15825.501| 20509.79| 18456.991| 15542.406| 23538.633| 35486.817| 30669.8412
N20_ppb 35.596966| 41.02096| 53.3948589| 48.337876 49.5416| 47.595018| 47.647889| 27.628934| 25.576558| 22.2251917
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Table A- 35. Rainbow Reservoir chemical data from CT DEEP 10/15/20 (continued).

Sample_name EP11 EP12 EP13 EP14 EP1S EP16 EP17 EP18 EP19 EP20
Date 10/15/2020| 10/15/2020| 10/15/2020| 10/15/2020| 10/15/2020}10/15/2020| 10/15/2020| 10/15/2020|10/15/2020| 10/15/2020
Month October October October October October October October October October October
Lat 41.892994| 41.893042| 41.892924| 41.802918| 41.892898| 41.802946| 41.892875| 41.892826| 41.892847| 41.892967
l.m! -72.744517| -72.744376| -72.744438| -72.744477| -72.744415| -72.744429| -72.744404| -72.744362| -72.74442| -72.744282
| Sample Category  |GW GW GW GW GW GW GW GW GW GW
Sample Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal |Temporal
Locations Rainbow_B [Rainbow_B [Rainbow_B |Rainbow_B |Rainbow_B |Rainbow_B |Rainbow_B |Rainbow_B |Rainbow_B |Rainbow_B
NOB(n!NI L) 2.4833132( 2.19268038| 2.4291191| 2.2551695| 2.14306942! 2.4557724| 2.5243046| 2.6313048| 2.2164209| 1.8621738
Clmg/L) 104.94399| 100.884918| 163.56949| 137.64797| 70.058407| 47.376356| 53.585017] 56.933432| 53.956049| 58.165455
S04 S04 24.058069| 56.2728979| 18.106638| 14.449868| 55.2957936| 32.143189| 23.087441| 20.913856] 16.741557| 13.123469
'O.(ﬂ‘m, L) 0.1606371| 0.16063713| 0.1606371| 0.1606371| 0.16063713] 0.1606371| 0.1606371| 0.1606371| 0.1606371| 0.1606371
NPOC_ppm 0.7984 0.8849 0.942 0.7938 0.7782 0.9264 0.9204 0.8984 0.9337 0.7752
TDN ppm 2.555 2.232 2.413 2.37 2.288 2.609 2,711 2.853 2.722 2.018
N2 conc 680.90577| 715.091411| 659.73176| 644.72892| 738.99759| 764.10192| 746.34437| 641.54892| 704.80961| 733.48413
02 conc 165.00372| 179.546873| 235.48114| 207.56113] 123.753452| 137.26971| 150.32312| 212.08692| 132.50721| 138.31782
Ar conc 17.669696| 18.0030185| 16.657878| 17.003741| 18.7732339| 19.065773| 18.661452| 16.834816| 18.052154] 19.099999
N2:Ar 38.535227| 39.7206398| 39.60479| 37.916888| 39.3644268| 40.077155| 39.993906{ 38.10846| 39.042964! 38.402313
N2 ppm 19.065362| 20.0225595| 18.472489| 18.05241| 20.6919325]| 21.394854| 20.897642| 17.96337| 19.734669| 20.537556
Ar _ppm 0.7067879| 0.72012074| 0.6663151| 0.6801496| 0.75092935| 0.7626309| 0.7464581| 0.6733927| 0.7220862| 0.7639999
N!_Illl 680.90577| 715.091411| 659.73176| 644.72892| 738.99759| 764.10192| 746.34437| 641.54892| 704.80961] 733.48413
Ar_um 17.669696| 18.0030185| 16.657878| 17.003741| 18,7732339| 19.065773| 18.661452| 16.834816| 18.052154| 19.099999
N2_excess 0.3968698| 0.93291331| 0.8805259| 0.1172566| 0.77183381| 1.0941294| 1.0564843| 0.2038855| 0.6264685| 0.3367659
GC Sample ID EP11 286 |[EP12 266 |EP13 245 |EP14 310 |EP15 666 |EP16_360 |EP17 282 |EP18 283 |EP19 352 |EP20 244
CHA_ppb 0.3295312| 0.34995933| 0.3425819| 0.3481853| 0.35634087| 0.3661509| 0.3505926| 0.3652481| 0.3617593| 0.325393
CO2 ppb 57187.202| 57820.8304| 65949.711 55294.9| 50697.0346] 49655.38| 49574.512| 44134.881| 58227.822| 56220.549
N20_ppb 41.672823| 48.5106881| 36.993452| 14.227481| 57.2771056] 54.491493| 46.123831| 24.968162| 30.271298| 33.614738
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Table A- 36. CT DEEP Municipal NPDES Permit for MDC, Windsor. Nitrogen and Phosphorus Limits

Location: Windsor

Receiving Stream: Farmington River

Flow/Time Based monitoring

Parameter Units Month Avg monthly limit | Max daily limit | Sample Freq. | Sample Type
Nitrogen, Ammonia (total as N) mg/| - NA - Monthly Daily composite
Mitrogen, Nitrate (total as N) mg/| - NA - Monthly Daily composite
Mitrogen, Nitrite (total as N) mg/| - NA - Monthly Daily composite
Nitrogen, Total Kjeldahl mg/| - NA - Monthly Daily composite
Nitrogen, Total mg/| - NA - Monthly Daily composite
Nitrogen, Total Ibs/day - NA - Monthly Daily composite
Phosphorus, Total mg/I - NA - Maonthly Daily composite

Table A- 37. CT DEEP NPDES Permit Farmington WPCA. Nitrogen and Phosphorus Limits

70












































































