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Introduction
Concerns about the increasing amounts of weedy aquatic vegetation in Lake Quonnipaug 
prompted the Guilford Conservation Commission (GCC) to develop an Action Plan for the 
lake. A priority of this plan was to find ways to control invasive nonnative plant species that 
threaten the lake’s recreational and ecological value. The plant species of greatest concern 
were Eurasian milfoil (Myriophyllum spicatum) and cabomba (Cabomba caroliniana). Addi-
tional goals included; safeguarding the state protected plant species called water marigold 
(Megalodonta beckii), encouraging the growth of a low growing plant called robbins pond-
weed (Potamogeton robbinsii), protecting biodiversity, preserving wildlife habitat; restoring 
the southern arm of the lake and maintaining the swim area at the town beach. The GCC is 
committed to compliance with the state threatened species regulations (RCSA Section 26-
306, 1998) and has been proactively searching for solutions to the nonnative invasive plant 
problems. 
In response to the efforts by GCC, The Town of Guilford began funding research by The 
Connecticut Agricultural Experiment Station (CAES) and others in 2000. During 2000, the 
Station studied the lakes water chemistry (Bugbee and White, 2000) and concluded the wa-
ter in Lake Quonnipaug is slightly eutrophic (olig-mesotrophic). This condition has changed 
little from previous studies (Canavan and Siver, 1995, Frink and Norvell, 1984). Contrary to 
the somewhat static nature of the lake’s water chemistry, the types and densities of rooted 
aquatic vegetation has changed rapidly. An aquatic vegetation survey by CAES and North-
east Aquatic Research in 2000 (Knocklien, 2001) documented extensive areas of Eurasian 
milfoil and cabomba. Frink and Norvell (1983) did not report finding cabomba in the lake in 
1980 and by the late 1990’s the boat launch cove and many other localized areas were 
choked with the weed. In 2001, CAES studied the effectiveness of controlling cabomba by 
the state boat launch with granular fluridone (Sonar SRP) and Eurasian milfoil by the town 
beach with granular 2,4-D (Navigate) (Bugbee and White, 2001). In both cases control was 
excellent with only slight regrowth in 2002 (Bugbee and White, 2002). Populations of water 
marigold located outside the treatment areas appeared to not be affected by the herbicides. 
These herbicides offered the prospect of successfully removing these weeds from select 
locations. Water chemistry was also tested in 2001and 2002 with results similar to previous 
years. 

Objectives for 2003 
Continue past research on the control of Eurasian milfoil with spot applications of granular 
2,4-D in areas near the shoal in the center of the lake and near the town. 
Monitor the residual control of the cabomba treated in 2001 in the boat launch cove with 
granular fluridone (Sonar SRP). 
Document the effectiveness of the fall 2002 glyphosate treatment and hydroraking on the 
control of lily pads and other emersed vegetation in the south cove.  
Conduct water testing to quantify herbicide movement and residual concentrations. Test wa-
ter for general chemistry including pH, alkalinity, conductivity, phosphorus, temperature, dis-
solved oxygen and transparency. 
Survey lake for aquatic vegetation including water marigold. Utilize global positioning tech-
nology to precisely locate lake vegetation. 
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Figure 1.



CAES  Lake Quonnipaug Research Project  2003z  Page 6 

Figure 2.
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Figure 3. Eurasian milfoil north of center shoal.

Materials and Methods 

Meetings were held with the Guilford Conservation Commission, officials from the town of 
Guilford, Friends of Lake Quonnipaug and CTDEP to discuss the weed control options. A 
decision was made to treat Eurasian milfoil in shoal areas in the center of the lake (Figure 3) 
with Navigate (granular 2,4-D). If Eurasian milfoil was found in the Town beach swim area it 
would also be treated. Locations for the 2003 Navigate treatment sites were determined by 
weeds found and documented on the July 30-31, 2002 survey (Figure 1). Visual confirma-
tions by informal surveys were done during the weeks prior to herbicide treatment. The 
2000’ x 50’ wide swath of the south cove, which was treated with glyphosate and hydro-
raked in fall 2002, was monitored for regrowth by monthly informal surveys and one formal 
survey in August. A general aquatic vegetation survey was done on August 13-15, 2003 and 
a survey specific for water marigold was performed on September 10. The general survey 
was performed both visually and by pulling samples from the bottom with a 25 cm wide rake 
attached to a rope. The rake was dropped on a grid pattern determine by global positioning 
system (see Observers Plant Survey Notes in the appendix). Each east/west transect on the 
grid pattern was one second of latitude apart (100’+/-) and along each transect sampling 
sites were one second of longitude apart (75’+/-). Resources for plant identification included: 
Aquatic and Wetland Plants of Northeastern North America: Volumes 1 and 2 (Crow and 
Hellquist, 2000) and Aquatic Plants of the United States (Muenscher, 1944). 
In March 2003, CAES applied to CTDEP for a permit to use 500 pounds of Navigate to con-
trol Eurasian water milfoil. The permit was granted in May 2003 (see appendix for forms 
etc.). Navigate was applied on June 24, 2003 to Eurasian milfoil near shoal areas in the cen-
ter of the lake (Figure 2) at a rate of 150 pounds per acre. An electric spreader, mounted on 
the back of a powerboat, was used to distribute the granules. The public was notified of 
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each herbicide application by a legal notice in the Shoreline Times and signs posted at the 
town beach and boat launch ramp. Notification protocol was pursuant to Section 22a-66a(g) 
of the CT General Statutes. A copy of the newspaper notifications and signage are in the 
appendix of this report. In response to a request from Town officials, vegetation in the swim 
area was mechanically removed on August 1 using a “Water Weeder” electric weed cutter. 

Lake water samples for pH, alkalinity, conductivity and 2,4-D analysis were obtained from 
five sites (Figure2) located in the boat launch cove, the center of the lake, the center of a 
treatment site near the center shoal, 100 feet away from the treatment site and in south 
cove. Samples were obtained from the surface (0.5 m depth) and near the bottom in all sites 
except the center where the deepest sample came from a depth of 9 meters Sampling be-
gan on May 19 and continued until October 31. Sampling was done weekly from June 17 – 
July 17 to determine residual concentrations of 2,4-D and assure the water was safe for irri-
gating plants. During other time periods, sampling was performed every two to four weeks. 
When 2,4-D fell below the detection limit of 10 ppb in all samples this 2,4-D testing ceased. 
Water was tested for 2,4-D by solid phase extraction and liquidchromatography with a de-
tection limit of 1 ppb. Total phosphorus was measured using the ascorbic acid method and 
potassium persulfate digestion (APHA et al, 1995). Water temperature and dissolved oxy-
gen where monitored with an YSI 58 meter, at the surface and bottom of all sites except the 
center where measurements were taken at one meter intervals. Transparency was deter-
mined with a Secchi disk at the center site. A Fisher AR20 meter was used to determine pH 
and conductivity. Alkalinity was quantified using a Hach digital titrator and is expressed as 
mg/l CaCO3. The titrant was 0.16 N H2SO4 with an end point of pH 4.5. 
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Figure 5. Dissolved oxygen in center of the lake.
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Results and Discussion 
The pretreatment visual inspection of the lake for aquatic vegetation was performed on June 
17, 2003. Aquatic vegetation present during the survey performed on July 30-31, 2002 (Fig-
ure 1) was generally present at this time with the exception of some dense patches of Eura-
sian milfoil in the center shoal area (see treatment sites in Figure 2) and a lack of water 
marigold that is not usually visible until later in the growing season. Some cabomba was 
present in the boat launch cove where granular fluridone was applied in 2002. Close inspec-
tion of these plants indicated that most were fragments that had recently floated in and 
taken root.  

The June 24th treatment of the Eurasian milfoil in the center shoal areas with Navigate re-
sulted in slow but steady decline of the milfoil. After two weeks the milfoil looked healthy ex-
cept for some slight elongation and distortion of the growing tips. After four weeks the milfoil 
was still visible from the surface but the foliage had begun to thin and turn brown. Some 
slight distortion of the stems was also apparent. Aquatic plant surveys on August 15-17 
found little milfoil in treated areas. 2,4-D concentrations in the treatment site (Figure 4) 
peaked three days after treatment (DAT) at 82 ppb in water near the bottom. Samples ob-
tained from the surface in the treatment+100’ and the south cove three DAT contained 2.4 
and 3.0 ppb 2,4D respectively. By July 2 (9 DAT) 2,4-D concentrations fell to near 5 ppb in 
the treatment site and to between 2.8 and 6.4 ppb elsewhere except in the bottom water 
near the boat launch where no 2,4-D was detected. This indicates rapid dilution of the herbi-
cide away from the treatment site and into the entire lake. Because the USEPA lists the 
maximum allowable levels of 2,4-D for irrigation water to be 100 ppb and drinking water to 
be 60 ppb, these low levels are not considered a concern. Irrigation from the lake was not 
impacted by the treatment. Levels of 2,4-D, in the treatment site were, never found near the 
1000 ppb concentration suggested by Green and Westerdahl (1990) to afford reliable Eura-
sian milfoil control. Control of Eurasian milfoil was very good, albeit somewhat slow, it ap-

Figure 7. Water temperature in the center of the lake.
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pears the 2,4-D concentration of 1000 ppb thought necessary for good control is considera-
bly higher than needed in Lake Quonnipaug. Mechanical removal of vegetation in the swim 
area (Figure 16, appendix)) did not find any Eurasian milfoil or cabomba. The primary plant 
causing the problem with swimmers was tall growing large leaf pondweed (Potamogeton
amplifolius) and to a lesser extent some Robbins pondweed. 

The aquatic plant survey performed from August 13-15 (Figure 11) found sparse to occa-
sionally dense patches of Eurasian milfoil in areas not treated earlier. Densest patches oc-
curred along the southeast shore. Sporadic variable milfoil (Myriophyllum heterophyllum) 
was found primarily in the north and south coves. Robbins pondweed blanketed virtually all 
areas of the lake less than 3 meters deep where other vegetation was not present. Large 
leaf pondweed formed very large dense patches in many parts of the lake with the largest 
areas just outside the boat launch cove and in and around the central shoals. Coontail 
(Ceratophyllum sp.), elodea (Elodea canadensis) and lily pads (Nymphea sp., Nuphur sp.) 
were also common along the shoreline particularly in the south cove. Cabomba continued to 
repopulate the boat launch cove were treatment had nearly eliminated it in 2001. Cabomba 
was also dense in the small coves on the southeast side of the lake.  

The area of the south cove that had been treated with glyphosate and hydroraked in the fall 
of 2002 had many new floating islands and a dense stand of cabomba. Many of the islands 
were more than 10 meters in length and width (Figures 12 and 14, appendix). Disruption of 
the root system appeared to be the reason for the islands. In addition, the hydroraked area 
contained dense stand of cabomba that was in flower (Figure 13 and 15, appendix). The 
explosive growth of the cabomba in this area is a major concern because plant fragments 
and seeds can move into the remainder of the lake on the southerly winds common during 
the summer. Controlling this cabomba is suggested. 

Figure 8.. Alkalinitity, pH and conductivity.  
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Unlike previous years, water marigold was abundant in the lake in 2003. Large dense 
patches (Figure 17) were found between the central shoals and the western shore and at 
other locations shown in Figure 11. The GPS locations of these patches are labeled 1,2 and 
3 on Figure 11. The water marigold in site 3 appeared to be in the location that had Eurasian 
milfoil controlled the year before with Navigate. This suggests the possibility that water mari-
gold is less sensitive to 2,4-D than Eurasian milfoil and that it might reestablish itself if the 
milfoil is controlled. 

Low levels of dissolved oxygen can be associated with the decay of plant tissue when con-
trolling unwanted vegetation with an herbicide. Tests revealed all surface water samples 
contained abundant dissolved oxygen throughout the sampling period (Figure 5). In the wa-
ter near the bottom in the center of the lake, dissolved oxygen fell below a desirable level of 
greater than 3.0 mg/l from July 17 through and October 31. Low levels of dissolved oxygen 
at the bottom of lakes are common in the summer and fall and the dieback of milfoil was not 
likely the cause. 

Surface water temperatures in the center of the lake warmed from near 17o C in mid-May to 
a maximum of 27o C in early August (Figure 7). Bottom temperatures remained nearly con-
stant at around 8o C. In the center of the lake, where a complete temperature profile could 
be determined, the thermocline (demarcation between warm surface and cool subsurface 
water) was at a depth of near 8 meters on May 19 and rose to near 4 meters on August 14 
(Figure 6). Water pH (Figure 8) ranged between 6.0 and 7.5 with the higher levels early in 
the sampoling period. Alkalinity (Figure 8) ranged from 27 and 32 mg/l CaCO3 near the sur-
face and 22 to 39 mg/l CaCO3 near the bottom. Transparency (Figure 9) was between 1.5 
to 3.5 meters with the clearest water found early in the season.  
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Total phosphorus (P) concentrations in the lake water are considered a key indicator of the 
state of eutrophication. Frink and Norvell (1983) suggest lakes with P levels below 15 ppb 
can be considered oligotrophic, lakes with P between 15 and 30 pbb are mesotrophic and 
lakes with P over 30 ppb are eutrophic. P concentrations in 2003 peaked at 41 ppb in the 
surface water on June 17 (Figure 9) and declined between 8 and 20 ppb thereafter he low-
est surface water P occurred on September 12. Water at the 9 meter depth followed a simi-
lar trend. These phosphorus levels are similar to concentrations found in previous studies 
(Canavan and Siver, 1995, Frink and Norvell, 1983). 

Conclusions: 

Eurasian milfoil continues to be effectively controlled with spot applications of granular 2,4-
D. Untreated areas of milfoil and possibly areas within treatment sites that were not totally 
controlled may dictate the need for occasional follow-up treatments. Use of lake water for 
irrigation, after a localized treatment, was not a problem as no levels of 2,4-D exceeded the 
irrigation standard of 100 ppb. The population of water marigold in the lake was much 
greater in 2003 than in previous years. One extremely dense patch appeared to be in or 
near a large area of Eurasian milfoil controlled the previous year with granular 2,4-D. The 
combination of hydroraking and glyphosate herbicide used in the south cove in fall 2002 ap-
parently caused a rapid growth of cabomba in the cove. This cabomba was extremely 
dense, flowered and limited boating access through the cove. The boat launch cove area 
treated with Sonar SRP in 2001 exhibited significant regrowth of cabomba. Much of the re-
growth was caused by the rooting of plant fragments that floated in from other parts of the 
lake. A significant population of water marigold was found in many areas of the lake outside 
the 2001 Sonar SRP treatment site. Water chemistry data for 2002 found the lake to be in 
the oligo/mesotrophic state of eutrophication, a condition similar to previous years.  

Suggestions for 2004: 

1) Continue monitor the boat launch cove area spot treated in 2001 with Sonar SRP. No 
herbicide treatment in 2004 but treatment in 2005 may be necessary. 

2) Spot treat Eurasian milfoil in beach area and other areas as needed with Navigate. 
Limit total Navigate treatment to less than three acres per year. Test water for 2,4-D to 
monitor herbicide movement and meet irrigation restriction requirements. 

3) Remove floating islands in south cove April by hydroraking. Arrange for Aquatic Con-
trol Technologies to do the work and Town of Guilford personnel to remove the debris.  

4) Arrange for treatment of south cove with either granular fluridone or Fluridone SRP. 
This requires considerable discussions with CTDEP officials and their consent. 

5) File necessary permit applications with CTDEP early 2004. 

6) Survey and map the lake for aquatic vegetation before and after treatments. 

7) Test water for pH, alkalinity, temperature, dissolved oxygen, transparency and con-
ductivity. 
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Budget 2004 
(This Funding Was Transferred To CAES in 2003) 

Connecticut Agricultural Experiment Station 
Item Cost ($)  
Contract hydroraking/weed harvesting south arm of lake (10-15 hrs) ....4000* 
Navigate 1000 pounds..............................................................................2000 
Sonar or Avast PR 120 pounds................................................................800* 
Water testing (2,4-D, fluridone, pH, alkalinity etc.)...................................1300 
Aquatic plant surveys and map preparation ............................................1300 
Permit preparation, meetings, final report preparation ............................1400 
___________________________________________________________ 

Total..........................................................................................................9500 
* If CTDEP permits cannot be procured for the Sonar/Avast treatments or hydroraking/weed 
harvesting is not needed, these expenditures will be either refunded to the town, used for 
other agreed upon work or credited to work done in 2005. 
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APPENDIX 
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Additional Figures 
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Figure 12. South cove with numerous floating islands.

Figure 13. Dense cabomba in south cove where herbicide 
and hydroraking was performed in 2002. 
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Figure 14. Extensive floating island along side of south cove. 

Figure 15. Dense cabomba in south cove where the 
glyphosate application and hydroraking were done the 
previous year. 



CAES  Lake Quonnipaug Research Project  2003z  Page 21 

Figure 16. Greg Bugbee testing an electric weed cutter to 
remove tall growing plants in the swim area off town beach.  

Figure 17. Luxuriant water marigold in northeast 
section of lake. 
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Observers Plant Survey Notes 

Key: 
BW = Bladderwort 
Ca = Cabomba 
CT = Coontail 
E = Elodea 
EM = Eurasian milfoil 
LLP = Large leaf pondweed 
RP = Robbins pondweed 
V = Tapegrass (Valensaria sp.)
VM = Variable Milfoil 
WS = Water shield 
WWL = White water lily 
YWL = Yellow water lily
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Aquatic Plant Survey
GPS Coordinates Rake Visual 
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Aquatic Plant Survey (continued)               
GPS Coordinates Rake Visual 
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41 23 8 72 41 58 17 X X X

41 23 8 72 41 57 16 X X

41 23 8 72 41 56 16 X X X

41 23 8 72 41 55 16 X X

41 23 8 72 41 54 17 X X X X X X

41 23 8 72 41 53 16 X X X X X X 

41 23 9 72 41 54 15 X X X X X X

41 23 9 72 41 55 15 X 

41 23 9 72 41 56 15 X 

41 23 9 72 41 57 15 

41 23 9 72 41 58 14 

41 23 9 72 41 59 15 X 

41 23 9 72 42 0 14 X 

41 23 9 72 42 1 16 X X X

41 23 9 72 42 2 16 X X X X X

41 23 10 72 42 2 16 X X X X

41 23 10 72 42 1 15 X 

41 23 10 72 42 0 16 

41 23 10 72 41 59 15 

41 23 10 72 41 58 14 

41 23 10 72 41 57 14 

41 23 10 72 41 56 14 

41 23 10 72 41 55 15 

41 23 10 72 41 54 14 X X X X X

41 23 11 72 41 46 22 X X X

41 23 11 72 41 47 22 X X X X X X

41 23 11 72 41 52 16 X X

41 23 11 72 41 53 18 X 

41 23 11 72 41 54 18 

41 23 11 72 41 55 18 

41 23 11 72 41 56 18 

41 23 11 72 41 57 20 

41 23 11 72 41 58 20 
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41 23 11 72 41 59 20 

41 23 11 72 42 0 21 

41 23 11 72 42 1 20 X

41 23 11 72 42 2 21 X X X

41 23 12 72 42 2 19 X X X

41 23 12 72 42 1 17 

41 23 12 72 42 0 16 

41 23 12 72 41 59 16 

41 23 12 72 41 58 16 

41 23 12 72 41 57 16 

41 23 12 72 41 56 17 

41 23 12 72 41 55 16 

41 23 12 72 41 54 18 

41 23 12 72 41 53 15 

41 23 12 72 41 52 16 X 

41 23 12 72 41 51 16 X X

41 23 12 72 41 50 16 X X X X

41 23 12 72 41 49 19 X X X

41 23 12 72 41 48 18 X X X

41 23 12 72 41 47 16 X X X X X

41 23 12 72 41 46 18 X X X X X

41 23 13 72 41 55 16 

41 23 13 72 41 56 17 

41 23 13 72 41 57 16 

41 23 13 72 41 58 16 

41 23 13 72 41 59 18 

41 23 13 72 42 0 16 

41 23 13 72 42 1 17 

41 23 13 72 42 2 18 X X X

41 23 13 72 41 46 16 X X X X X

41 23 13 72 41 47 16 X X

41 23 13 72 41 48 16 X X

41 23 13 72 41 49 15 X X

41 23 13 72 41 50 15 X 

41 23 13 72 41 51 15 X 
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41 23 13 72 41 52 15 

41 23 13 72 41 53 15 

41 23 13 72 41 54 16 

41 23 14 72 42 1 17 X X X X

41 23 14 72 42 0 16 

41 23 14 72 42 0 16 

41 23 14 72 41 59 17 

41 23 14 72 41 58 16 

41 23 14 72 41 57 16 

41 23 14 72 41 56 16 

41 23 14 72 41 55 16 

41 23 14 72 41 54 17 

41 23 14 72 41 53 17 

41 23 14 72 41 52 17 

41 23 14 72 41 51 16 X 

41 23 14 72 41 50 17 X 

41 23 14 72 41 49 16 X 

41 23 14 72 41 48 17 X X

41 23 14 72 41 47 16 X X X X X X

41 23 15 72 41 47 15 X X X X X

41 23 15 72 41 48 16 X 

41 23 15 72 41 49 16 X 

41 23 15 72 41 50 14 X 

41 23 15 72 41 51 14 X 

41 23 15 72 41 52 15 X 

41 23 15 72 41 53 16 

41 23 15 72 41 54 16 

41 23 15 72 41 55 16 

41 23 15 72 41 56 16 

41 23 15 72 41 57 16 

41 23 15 72 41 58 16 

41 23 15 72 41 59 16 

41 23 15 72 42 0 16 

41 23 15 72 42 1 16 X X

41 23 16 72 42 0 18 X X X X



CAES  Lake Quonnipaug Research Project  2003z  Page 27 

Aquatic Plant Survey (continued)               
GPS Coordinates Rake Visual 

La
t(h

) 

La
t(m

) 

La
t(s

) 

Lo
ng

(h
) 

Lo
ng

(m
) 

Lo
ng

(s
) 

Ac
cu

ra
cy

(ft
)

R
P 

LL
P 

C
A 

EM
 

W
W

L 

YW
L 

BW
 

E VM
 

W
S 

C
T V R
P'

 

LL
P'

 

C
A'

 

EM
'

W
W

L'

YW
L'

BW
'

E' VM
'

W
S'

C
T'

 

V'

41 23 16 72 41 59 18 

41 23 16 72 41 58 18 

41 23 16 72 41 57 16 

41 23 16 72 41 56 16 

41 23 16 72 41 55 16 

41 23 16 72 41 54 15 

41 23 16 72 41 53 14 

41 23 16 72 41 52 14 X X X X

41 23 16 72 41 51 14 X X X

41 23 16 72 41 50 15 X 

41 23 16 72 41 49 14 X 

41 23 16 72 41 48 16 X X

41 23 16 72 41 47 17 X X X X

41 23 16 72 41 46 17 X X X X X X X X

41 23 16 72 41 60 16 X X X X X

41 23 17 72 41 52 17 X X X X X 

41 23 17 72 41 53 13 X X X

41 23 17 72 41 54 13 

41 23 17 72 41 55 13 

41 23 17 72 41 56 16 

41 23 17 72 41 57 13 

41 23 17 72 41 58 16 

41 23 17 72 41 59 18 X

41 23 17 72 41 60 17 X X

41 23 17 72 41 46 18 X X X X X X

41 23 17 72 41 47 17 X X X

41 23 17 72 41 48 17 X 

41 23 17 72 41 49 20 X 

41 23 17 72 41 50 17 X

41 23 17 72 41 51 17 X X X

41 23 17 72 42 0 25 X X X

41 23 18 72 41 59 17 X X

41 23 18 72 41 58 16 

41 23 18 72 41 57 16 

41 23 18 72 41 56 16 X X
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41 23 18 72 41 55 16 X X

41 23 18 72 41 54 17 X X X X X X X

41 23 18 72 41 54 15 

41 23 18 72 41 53 15 X X X 

41 23 18 72 41 52 15 X X X X X

41 23 18 72 41 51 15 X X

41 23 18 72 41 50 16 

41 23 18 72 41 49 16 

41 23 18 72 41 48 16 X 

41 23 18 72 41 47 16 X X

41 23 18 72 41 46 18 X X X X

41 23 18 72 41 60 24 X X X

41 23 19 72 41 45 21 X X X X X

41 23 19 72 41 46 20 X 

41 23 19 72 41 47 18 X 

41 23 19 72 41 48 16 

41 23 19 72 41 49 16 

41 23 19 72 41 50 17 

41 23 19 72 41 51 17 X X X X

41 23 19 72 41 52 17 X X X X

41 23 19 72 41 53 16 X 

41 23 19 72 41 54 16 X X

41 23 19 72 41 55 16 X X X X X

41 23 19 72 41 56 16 X X X

41 23 19 72 41 57 16 X X X X X X X

41 23 19 72 41 58 16 X X X X X X X X

41 23 19 72 41 59 18 X X X X X X X X

41 23 20 72 41 49 16 

41 23 20 72 41 48 18 

41 23 20 72 41 47 20 

41 23 20 72 41 46 17 

41 23 20 72 41 45 22 X X

41 23 20 72 41 59 30 X X X X X X

41 23 20 72 41 58 15 X X X

41 23 20 72 41 57 16 X X X X
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41 23 20 72 41 56 16 X 

41 23 20 72 41 55 16 X X

41 23 20 72 41 54 16 X 

41 23 20 72 41 53 14 X X

41 23 20 72 41 52 14 X X

41 23 20 72 41 50 14 

41 23 21 72 41 60 30 X X X X X X

41 23 21 72 41 59 20 X X X X X

41 23 21 72 41 58 21 X X 

41 23 21 72 41 57 21 X 

41 23 21 72 41 56 21 X X

41 23 21 72 41 55 22 X X

41 23 22 72 41 60 34 X X X X X X X

41 23 22 72 41 59 19 X X X

41 23 22 72 41 58 19 X 

41 23 22 72 41 57 21 

41 23 23 72 41 59 18 X X X X X X X X X X

41 23 23 72 41 58 19 X 

41 23 23 72 41 57 19 

41 23 24 72 41 58 17 X X X X X

41 23 24 72 41 58 17 X 

41 23 24 72 41 57 19 X 

41 23 24 72 41 56 19 

41 23 25 72 41 58 17 X X X X

41 23 25 72 41 57 17 X 

41 23 25 72 41 26 17 

41 23 27 72 41 44 0 

41 23 27 72 41 45 0 

41 23 27 72 41 46 0 

41 23 27 72 41 47 0 

41 23 27 72 41 48 0 

41 23 27 72 41 49 0 

41 23 28 72 41 56 0 

41 23 28 72 41 55 0 

41 23 28 72 41 54 0 
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41 23 28 72 41 53 0 

41 23 28 72 41 52 0 
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41 23 28 72 41 44 18 X X X

41 23 29 72 41 44 19 
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41 23 29 72 41 46 0 

41 23 29 72 41 47 0 

41 23 29 72 41 48 0 

41 23 29 72 41 49 0 

41 23 29 72 41 50 0 

41 23 29 72 41 51 0 

41 23 29 72 41 52 0 

41 23 29 72 41 53 0 

41 23 29 72 41 54 0 

41 23 29 72 41 55 0 

41 23 29 72 41 56 0 

41 23 29 72 41 43 0 X X

41 23 30 72 41 56 0 

41 23 30 72 41 55 0 X 

41 23 30 72 41 54 0 X X

41 23 30 72 41 53 0 

41 23 30 72 41 52 0 

41 23 30 72 41 51 0 

41 23 30 72 41 50 0 

41 23 30 72 41 49 0 

41 23 30 72 41 48 0 

41 23 30 72 41 47 0 

41 23 30 72 41 46 0 
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41 23 30 72 41 45 0 

41 23 30 72 41 44 19 

41 23 30 72 41 43 17 X 

41 23 30 72 41 43 0 X X 

41 23 31 72 41 44 16 X 

41 23 31 72 41 45 0 

41 23 31 72 41 46 0 
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41 23 31 72 41 49 0 

41 23 31 72 41 50 0 

41 23 31 72 41 51 0 

41 23 31 72 41 52 0 

41 23 31 72 41 53 16 
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41 23 31 72 41 55 0 

41 23 31 72 41 56 0 

41 23 31 72 41 43 0 X 

41 23 31 72 41 43 0 X X X

41 23 32 72 41 56 0 

41 23 32 72 41 55 0 

41 23 32 72 41 54 0 

41 23 32 72 41 53 0 

41 23 32 72 41 52 0 

41 23 32 72 41 51 0 

41 23 32 72 41 50 0 

41 23 32 72 41 49 0 

41 23 32 72 41 48 0 

41 23 32 72 41 47 0 

41 23 32 72 41 46 0 

41 23 32 72 41 45 0 

41 23 32 72 41 43 0 X X X X X X

41 23 32 72 41 44 0 X 

41 23 33 72 41 43 0 

41 23 33 72 41 44 20 X X

41 23 33 72 41 45 0 

41 23 33 72 41 46 0 

41 23 33 72 41 47 0 
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41 23 33 72 41 45 0 
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41 23 34 72 41 56 0 

41 23 34 72 41 55 0 
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41 23 34 72 41 52 0 
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41 23 34 72 41 50 0 

41 23 34 72 41 49 0 

41 23 34 72 41 48 0 

41 23 34 72 41 47 0 

41 23 34 72 41 46 0 

41 23 34 72 41 45 0 

41 23 34 72 41 44 0 X X X

41 23 34 72 41 45 16 

41 23 34 72 41 52 17 

41 23 34 72 41 53 16 X X X X X

41 23 34 72 41 44 18 X X X

41 23 35 72 41 45 17 

41 23 35 72 41 53 15 X X

41 23 35 72 41 52 14 

41 23 35 72 41 52 16 

41 23 35 72 41 44 18 

41 23 36 72 41 45 18 
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41 23 36 72 41 53 16 X X X X

41 23 36 72 41 52 17 

41 23 36 72 41 44 18 X 

41 23 37 72 41 45 16 

41 23 37 72 41 53 16 X X X

41 23 37 72 41 52 16 

41 23 37 72 41 44 17 X X X

41 23 37 72 41 44 19 

41 23 38 72 41 45 16 

41 23 38 72 41 53 16 X X X X

41 23 38 72 41 52 16 
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41 23 38 72 41 44 27 

41 23 39 72 41 45 16 

41 23 39 72 41 53 18 X X X X
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41 23 40 72 41 53 18 X X X X

41 23 40 72 41 52 18 

41 23 40 72 41 44 18 X X X

41 23 40 72 41 44 18 X X X

41 23 41 72 41 53 18 X X X X X X

41 23 41 72 41 52 16 

41 23 41 72 41 44 18 X X X

41 23 41 72 41 45 17 

41 23 42 72 41 52 19 X X X X

41 23 42 72 41 52 19 X X X

41 23 42 72 41 51 19 

41 23 42 72 41 44 27 X X X X

41 23 42 72 41 44 27 X X X X

41 23 42 72 41 45 19 

41 23 42 72 41 53 19 X X X X

41 23 42 72 41 52 20 X 
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41 23 42 72 41 51 20 X X

41 23 42 72 41 50 18 X 

41 23 42 72 41 49 16 

41 23 42 72 41 44 18 X X X

41 23 42 72 41 45 17 

41 23 43 72 41 51 20 X X X

41 23 43 72 41 50 19 X 

41 23 43 72 41 49 20 X 

41 23 43 72 41 48 20 X 

41 23 43 72 41 47 20 X 

41 23 43 72 41 44 24 X X X X X X X

41 23 43 72 41 44 19 X X X X

41 23 43 72 41 45 16 X X

41 23 43 72 41 46 16 X X

41 23 43 72 41 52 19 X X X

41 23 43 72 41 44 22 X X X X X X

41 23 43 72 41 45 17 X 

41 23 43 72 41 45 17 X X

41 23 44 72 41 52 25 X X

41 23 44 72 41 51 21 X X X

41 23 44 72 41 50 21 X X X

41 23 44 72 41 49 21 X X

41 23 44 72 41 48 21 X X X

41 23 44 72 41 47 22 X X X

41 23 44 72 41 46 21 X X X X

41 23 44 72 41 45 16 X X X X

41 23 44 72 41 43 19 X X X X X X

41 23 45 72 41 44 16 X X X X X X

41 23 45 72 41 43 16 X X X X X

41 23 45 72 41 45 16 X X X X

41 23 45 72 41 46 16 X X X

41 23 45 72 41 47 17 X X X X

41 23 45 72 41 48 16 X X X X

41 23 45 72 41 49 16 X X X X

41 23 45 72 41 50 16 X X 
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41 23 45 72 41 51 18 X X X X X

41 23 45 72 41 52 17 X X X X

41 23 46 72 41 50 17 X X X

41 23 46 72 41 49 46 X X X X

41 23 46 72 41 48 16 X X X

41 23 46 72 47 16 0 X X X X X X

41 23 46 72 41 46 16 X X X X X X X

41 23 46 72 45 17 0 X X X X

41 23 46 72 41 44 18 X X X X X X

41 23 46 72 41 43 0 X X

41 23 46 72 41 44 19 X X X X X X X X

41 23 46 72 41 52 17 X X X X

41 23 46 72 41 51 17 X X X

41 23 47 72 41 44 19 X X X X X X X X X

41 23 47 72 41 45 18 X X X X X X X X

41 23 47 72 41 46 18 X X X X X X 

41 23 47 72 41 47 18 X X X X X

41 23 47 72 41 48 16 X X X X

41 23 47 72 41 49 16 X X X X

41 23 47 72 41 50 17 X X X X X

41 23 47 72 41 51 16 X X X X

41 23 47 72 41 52 19 X X X X

41 23 48 72 41 45 17 X X X X X X X X X X

41 23 48 72 41 46 17 X X X X X X X X 

41 23 48 72 41 47 17 X X X X X X X X X X X 

41 23 48 72 41 48 18 X X X X

41 23 48 72 41 49 16 X X X X

41 23 48 72 41 50 16 X X X X X X

41 23 48 72 41 51 17 X X X X X X

41 23 48 72 41 52 18 X X X X X X X X

41 23 49 72 41 47 21 X X X X X X X X X

41 23 49 72 41 51 21 X X X X X

41 23 49 72 41 50 16 X X X X X X X X X 

41 23 49 72 41 49 17 X X X X

41 23 49 72 41 48 18 X X X X X
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41 23 50 72 41 47 19 X X X X X X X X X X

41 23 50 72 41 48 19 X X X X X X X X X X X 

41 23 50 72 41 49 19 X X X X X

41 23 50 72 41 50 19 X X X X X

41 23 50 72 41 51 18 X X X X

41 23 51 72 41 48 18 X

41 23 51 72 41 47 23 X X X X X X X X X X

41 23 52 72 41 47 19 X X X X X X X X X

41 23 52 72 41 48 22 X X X X X X X X 

41 23 53 72 41 47 25 X X X X X X X X

41 23 53 72 41 47 22 X X X X X X 

41 23 54 72 41 47 19 X X X X X X X X

41 23 54 72 41 47 22 X X X X X X X X X X

41 0 59 72 42 8 0 X X X X X X
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Diagrams of Aquatic Plants 

From: 
Crow, G.E. and C. B. Hellquist. 2000. Aquatic and Wetland Plants of Northeastern North 

America. Volume One Pteridophytes, Gymnosperms, and Angiosperms: Dicotyle-
dons. Madison, Wisconsin. The University of Wisconsin Press. 480 pp.  

Crow, G.E. and C. B. Hellquist. 2000. Aquatic and Wetland Plants of Northeastern North 
America. Volume Two Angiosperms: Monocotyledons. Madison, Wisconsin. The 
University of Wisconsin Press. 400 pp. 
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Coontail
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Elodea 
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Eurasian Milfoil 
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Curly Leaf Pondweed 
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Robbins Pondweed
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Water Marigold
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White water lily
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Yellow water lily
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CTDEP Permit 
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Public Notification 
Newspaper 

Shoreline Times 
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Notice of Pesticide Application in Lake Quonnipaug 

Portions of Lake Quonnipaug, Guilford, CT will be treated with the herbicide 
Navigate, to control Eurasian milfoil. Less than five acres will be treated during 
the period June 11 – June 30, 2003. This work is part of research by The 
Connecticut Agricultural Experiment Station on the control of aquatic weeds.
There are no use restrictions on water from Lake Quonnipaug following this 
application. Further information may be obtained from: 

Mr. Greg Bugbee 
Department of Soil and Water  
The Connecticut Agricultural Experiment Station 
P.O.  Box 1106 
New Haven, CT 06504 
(203) 974-8512  

There are no restrictions on swimming, fishing and watering livestock. Do not 
use water from Lake Quonnipaug for irrigating plants or sprays for ornamental 
or agricultural crops until tests show levels of 2,4-D are below 100 parts per 
billion. The Connecticut Agricultural Experiment Station will be conducting the 
water tests. You may call Mr. Greg Bugbee (203) 974-8512 for updates on the 
water test results.
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Public Notification 
Signs 
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CAUTION 
Lake Treated with Pesticide to Control Milfoil 
PESTICIDE NAME:   Navigate DATE APPLIED: 6/24/2003 
APPLICATOR:  Greg Bugbee TIME APPLIED: 6:30 AM - 3:30 PM 
Department of Soil and Water PHONE:  203 974-8512 
Connecticut Agricultural Experiment Station 
Do Not Use Water for the Following Purposes Until the Date and Time Noted Below:
Swimming or Other Water Contact: No Restriction
Fishing: No Restriction
Irrigation: Do Not Use until testing determines water is safe for plants.
Drinking and Cooking: Do Not Use. 
Livestock Watering: Do Not Use for watering  dairy cattle or farm animals. 
Other: Do Not Use for making pesticide spray solutions 
THIS SIGN MUST REMAIN POSTED UNTIL THE LATEST DATE ABOVE 
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Water Testing 
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Quonnipaug 2003 Temperature oC 
5/19 6/17 6/25 7/2 7/17 8/4 8/20 9/12 10/31 

Site depth(m) 
Boat Launch 0.5 20.3 20.5 22 25.4 20.9

1 19.6 16.6 18.2 20.3 19.7
Treatment 0.5 20.6 25.2 24.7 24.9

2 19.4 19 23.4 24.5
Treatment + 100 0.5 21.3 25.3 25.3 24.9

4 16.7 17.5 17.2 17.1
South Cove 0.5 22.4 26.5 26 24.2

2 21.4 24.2 24.6 23.9
Center 0.5 17.3 21.5 24.9 25.6 24.5 26.8 26.3 21.0 12.3 

1.0 17.1 21.5 25.5 24.5 26.7 26.2 21.1 12.2 
 2.0 16.9 21.3 20.0 24.2 24.4 26.7 26.1 21.0 12.1 

3.0 16.6 17.8 18.5 29.6 23.7 26.7 25.5 20.9 12.1 
 4.0 15.9 16.1 17.1 17.7 18.3 22.3 23.1 20.8 12.1 

5.0 15.3 15.3 15.6 14.5 15.2 17.0 17.7 18.2 12.0 
 6.0 13.7 13.9 13.7 13.3 13.4 13.7 14.4 14.7 11.9 

7.0 11.3 11.7 11.9 11.8 11.5 12.3 12.0 12.0 11.9 
 8.0 9.4 9.8 10.2 10.5 10.2 10.4 10.5 10.9 11.8 

9.0 8.4 8.7 9.1 9.1 9.0 9.4 9.4 9.6 11.3 
 10.0 7.7 8.3 8.5 8.3 8.3 8.6 8.8 8.9 10.3 

11.0 7.4 7.8 7.9 7.8 7.9 8.2 8.2 8.4 8.8 
 12.0 7.2 7.5 7.6 7.6 7.7 8 7.8 8.4 

13.0 7.0 7.4 7.4 7.6 7.6 7.8 7.7 8.2 
 14.0 7.0 7.4 7.3 7.5 7.5 7.6 7.6 8.2 
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Quonnipaug 2003 Dissolved Oxygen (mg/L) 
5/19 6/17 6/25 7/2 7/17 8/4 8/20 9/12 10/31 

Site depth(m) 
Boat Launch 0.5 9.7 11.9 11.3 9 4.0
 1 10.8 14.6 10.3 14 2.0
Treatment 0.5 9.5 8.2 8.5 7.6
 2 10 8.7 7.6 7.4
Treatment + 100 0.5 9 8.4 8.8 7.6
 4 8.5 8 8.2 6.6
South Cove 0.5 10.1 7.7 10.3 6.7
 2 11.8 11.1 10 6.9
Center 0.5 10.9 9.5 9.2 8.4 7.7 8.1 7.5 8.0 9.4 

1.0 10.6 9.7 8.6 7.5 7.8 7.5 7.8 9.1 
 2.0 10.6 9.9 10.4 8.6 7.3 7.6 7.3 7.5 9.0 

3.0 10.9 9.9 9.6 9.2 7.1 7.6 6.5 7.6 8.9 
 4.0 10.7 8.7 9.0 9.0 7.0 7.1 3.5 7.7 8.9 

5.0 10.9 7.5 7.6 6.5 5.6 5.5 3.0 4.3 8.8 
 6.0 10.5 7.5 7.6 6.5 4.7 4.0 2.6 3.1 8.6 

7.0 10.6 7.7 7.2 6.2 4.7 3.8 2.6 1.8 8.6 
 8.0 10.2 7.8 7.2 6.2 4.2 3.7 2.4 1.1 8.4 

9.0 9.1 7.4 6.8 5.4 4.1 3.3 1.7 0.7 7.2 
 10.0 8.5 6.4 6.7 5.0 2.9 2.9 1.3 0.4 5.6 

11.0 8.5 5.8 4.4 2.8 1.9 1.3 0.9 0.3 0.5 
 12.0 6.9 3.3 1.7 0.8 0.7 0.4 0.2 0.3 

13.0 6.5 2.6 1.1 0.7 0.5 0.3 0.2 0.3 
 14.0 0.8 2.1 0.8 0.3 0.4 0.2 0.2 0.2 
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Quonnipaug 2003 P (ppb) 
Site depth(m) 6/17 6/25 7/2 7/17 8/20 9/12 10/31 
Center 0.5 41 18 29 18 18 8 16 

9.0 36 13 12 12 1 1 

Quonnipaug 2003 2,4-D (ppb) 
Site depth(m) 6/17 6/27 7/2
Boat Launch 0.5 0.0 0.0 4.6

1 0.0 0.0 0.0
Treatment 0.5 0.0 8.9 4.7

2 0.0 82.0 4.5
Treatment + 100 0.5 0.0 2.4 6.4

4 0.0 0.0 5.9
South Cove 0.5 0.0 3.0 2.8

2 0.0 0.0 3.4
Center 0.5 0.0 0.0 6.3

9.0 0.0 0.0 2.6
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Quonnipaug 2003 pH 
5/19 6/17 6/25 7/2 7/17 8/4 8/20 9/12 10/31

Site depth(m) 
Boat Launch 0.5 6.7 6.8 6.6 7.1 6.4

1 6.8 6.7 6.8 6.5
Treatment 0.5 7.3 7.6 7.9 7.2

2 6.8 6.9 7.3 7.2
Treatment + 100 0.5 7.2 7.1 7.7 7.2

4 7.1 6.8 6.7 6.6
South Cove 0.5 7.9 7.1 8.0 7.0

2 7.8 7.4 8.4 6.8
Center 0.5 6.6 6.7 6.8 7.2 7.2 7.2 6.3 6.3 6.6

9.0 7.6 6.5 6.7 6.5 6.5 6.6 6.3 6.0 6.5

Quonnipaug 2003 Alkalinity
5/19 6/17 6/25 7/2 7/17 8/4 8/20 9/12 10/31

Site depth(m) 
Boat Launch 0.5 35 29.5 42.6 35.5 37.3

1 29.6 33.3 51.7 40.7
Treatment 0.5 30 38.3 31.5 30.1

2 30.7 27.3 29.7 30.2
Treatment + 100 0.5 26.7 26.9 30 30.1

4 33.3 28.7 29.6 32.1
South Cove 0.5 28.5 27.1 30.4 30.0

2 29.8 26.4 30.4 31.3
Center 0.5 31.7 28.9 26.0 30.2 30.9 26.5 28.0 28.0 26.9

9.0 33.1 30.3 34.8 31.5 33.3 34.7 39.0 32.0 22.6

Quonnipaug 2003 Conductivity (ds/cm) 
Site depth(m) 5/19 6/17 6/25 7/2 7/17 8/4 8/20 9/12 10/31
Boat Launch 0.5 90.3 72.6 102 0.16 0.172

1 81.7 88.4 0.12 0.142
Treatment 0.5 73.7 79 0.14 0.147

2 76.4 79.4 0.14 0.142
Treatment + 100 0.5 79.9 82.8 0.14 0.137

4 86.1 86.8 0.13 0.134
South Cove 0.5 79.5 85.5 1.16 0.135

2 80.1 85.3 0.13 0.141
Center 0.5 92.6 74.2 79.0 0.13 0.143 118.0 107.0 113.0 102.0

9.0 92.6 88.1 96.6 0.13 0.146 135.0 126.0 129.0 99.6
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Navigate Label and MSDS 
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