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BACKGROUND INFORMATION:  Clean Lakes, Inc. (CLI) was contracted by Sanders 

County, Montana to provide aquatic herbicide applications for the control of Aquatic Invasive 

Species (AIS) within specific areas of Noxon Rapids Reservoir.  The aquatic herbicide 

applications were performed on July 23rd, 24th, 25th and 31st, 20131.    

 

SUBMERGED AQUATIC VEGETATION (SAV) SURVEYS:  During the aquatic herbicide 

applications, CLI collected Submerged Aquatic Vegetation (SAV) data that included the 

vegetation percent area cover (PC) and vegetation bio-volume 

(BV) within the majority of the treatment areas.  On August 

19th and 20th, 2013, CLI staff (McNabb and Moorhouse) 

toured the Cabinet Gorge Reservoir and the Noxon Rapids 

Reservoir EWM plots with Dr. Bill Haller, University of 

Florida and Bo Burns, Valent Corporation. On September 19th 

2013, CLI staff (McNabb & Moorhouse) collected Post 

Treatment SAV data from the 2013 treatment plots on Noxon 

Rapids Reservoir for comparison purposes.  Kim Bergstrom, 

Pinnacle Research and Dr. Michael Anderson, University of 

California Riverside were present for the survey.  Celestine 

Duncan planned on participating, but her trip was interrupted 

due to morning fog.  The At Time of Treatment and the Post 

Treatment comparison data is outlined in this report.   

 

This information contained in this report is 

for observation uses only.  Sanders County 

hired a third party contractor to perform a 

Pre and Post Treatment Point Intercept 

survey, and develop the Pre and Post 

Treatment efficacy evaluations and reports 

to document the 2013 EWM Control 

Program.    

                                                 
1 2013 AIS Aquatic Pesticide Application Report (APAR) prepared by Clean Lakes, Inc. 
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EQUIPMENT USED:   CLI’s state-of-the-art Littoral Zone Treatment vessels (LittLines®) 

equipped with a Digital Echosounder System 

with a Structure Scan Module was used to 

record data of the submerged aquatic 

vegetation (SAV) profile in the control plots 

during treatment, and at approximately eight (8) 

weeks Post Treatment (September 19th 2013).  

Data was collected in both the .SLG (traditional 

sonar on HDS line) and the .SL2 (multi-channel structure scan) formats.    

 
 
 
 
 
 
 
 

 

 

The data collected was processed for At Time of Treatment and Post Treatment SAV data in the 

treatment plots.  Data was collected to evaluate At Time of Treatment SAV coverage, height in 

the water column, and bio-volume to support Post Treatment efficacy observations.  The 

observations are outlined in Table 2 below.  Table 1 outlines the areas treated for reference 

purposes. 

 

It should be noted that a Post Treatment increase in Submerged Aquatic Vegetation (SAV) 

Percent Area Coverage, height in the water column, and bio-volume can result, and be attributed 

to an increase in native vegetation, as is the case in the majority of the plots treatment on Noxon 

Rapids Reservoir.   
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TREATMENT SITE DATA 
 

Table 1:  Plots Treated on Noxon Rapids 
Reservoir, Treatment Site Data, Aquatic Herbicides Used: 

 

2013 Noxon Rapids Reservoir 
Treatment Plots Diquat Triclopyr Endothall 

Plot 
Number Acreage Mean Depth 

Rate 
ppm 

Qty 
Site 

Rate 
ppm 

Qty 
Total 
Site 

Rate 
ppm 

Qty 
Total 
Site 

T-13-10 1.2 6.70 0.37 4.0         
T-13-17 4.1 8.00 0.37 16.2         
T-13-21 1.6 6.00 0.37 4.7         
T-13-25 5.1 4.60     1.00 21 2.0 30 
T-13-26 6.7 9.00 0.37 30.2         
T-13-27 5.1 6.00 0.37 15.2         

T-13-28 b 20.9 4.60     1.00 87 1.0 62 
T-13-28 a 21.4 6.25     1.00 121 2.0 171 
T-13-30 74.4 7.00     1.00 471 2.0 663 

T-13-31 a 9.1 7.00     1.00 58 2.0 82 
T-13-31 b 2.1 7.00     1.00 13 2.0 19 
T-13-32 18.6 8.00     1.00 135 2.0 190 

T-13-0903 14.9 5.00     1.00 67 2.0 95 
Sub Total 185.1     70.2   974   1312 

T-13-11 1.4 
Spot 

Treatment           0.7 
T-13-14 1.9 “  “    0.3         

Total 188.3     70.5   974   1313 
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Table 2:  Plots Treated:  Percent SAV Cover and SAV Bio-Volume at Time of Treatment and 
Eight (8) Weeks Post Treatment, Post Treatment EWM Injury Rank Data 

 

2013 Noxon Rapids Reservoir AIS Treatment Plots:  At Time of and Eight (8) Week Post Plot SAV % Cover and SAV 
BioVolume Data 

Plot 
Number 

SAV 
Percent 
Cover 

SAV 
Bio-

Volume 
Date Data 
Collected 

SAV 
Percent 
Cover 

SAV Bio-
Volume 

Date Data 
Collected-

Post 
Treatment 

% BV 
Change 

Post 
Treatment 

EWM 
Injury 
Rank 

Herbicides 
Used 

T-13-10 N/A N/A 7/23/2013 84.60 46.3 9/19/2013 N/A 40+- Diquat 
T-13-17 78.50 24.80 7/23/2013 70.40 45.9 9/19/2013 85% 90+ Diquat 
T-13-21 90.50 62.00 7/23/2013 85.90 58.8 9/19/2013 -5% 90+ Diquat 
T-13-25 84.00 53.80 7/24/2013 78.00 59.3 9/19/2013 10% 50+- End/Tri 
T-13-26 54.00 35.10 7/23/2013 48.30 22.8 9/19/2013 -35% 90+ Diquat 
T-13-27 95.00 51.90 7/23/2013 N/A N/A 9/19/2013 N/A 90+ Diquat 

T-13-28b 100.00 99.90 7/24/2013 N/A N/A 9/19/2013 N/A 90+ End/Tri 
T-13-28a 89.80 61.20 7/31/2013 57.00 41.6 9/19/2013 -32% 90+ End/Tri 
T-13-30 92.10 71.40 7/25/2013 37.30 9.1 9/19/2013 -87% 90+ End/Tri 

T-13-31a 72.30 58.20 7/25/2013 63.90 33.3 9/19/2013 -43% 90+ End/Tri 
T-13-31b 75.10 50.10 7/25/2013 86.70 55.7 9/19/2013 11% 90+ End/Tri 
T-13-32 69.10 45.90 7/24/2013 44.00 31.6 9/19/2013 -31% 90+ End/Tri 

T-13-0903 92.20 65.10 7/31/2013 67.80 42.0 9/19/2013 -35% 90+ End/Tri 
T-13-11 N/A N/A N/A         70+- End 
T-13-14 N/A N/A N/A         70+- Diquat 

 
Note:  Herbicides Used: End/Tri = Combination of Endothall and Triclopyr 
* Plot T-13-10 SAV Percent Cover and Bio-Volume Data Not Available At Time of Treatment:  Plots T-13-27 and 
T-13-28 b Percent Cover and Bio-Volume Data Not Available Eight Week Post Treatment due to a data collection 
error. 
**Post Treatment EWM Injury Rank is the observers (McNabb, Moorhouse) visual estimate of  herbicide injury to 
the EWM on September 19th 2013, approximately eight (8) weeks Post Treatment.  
 
EWM CONTROL OBSERVATIONS/NOTES:   

 The EWM in Plot T-13-10 was injury ranked at +-40.  This may be associated with 
shallow water and turbidity created by the application vessel, or water flow conditions at 
this site.  As Diquat binds with sediment, the aquatic herbicide Clipper, which is a fast 
acting contact herbicide, maybe an appropriate option to evaluate for EWM control in 
some of these shallow water areas in 2014.      

 The EWM in Plot T-13-25 was ranked at +-50. Control in this area should have been 
higher, and similar to control levels achieved in the majority of the plots.  The conditions 
that limited control in this area are unknown.      

 Of the 185.2 acres treated using the LittLine system, the level of control achieved in 6.3 
acres (T-13-10 (1.2 acres) and T-13-25 (5.1 acres)), or 3.4% of the areas treated did not 
meet the desired results, while the level of control achieved in 178.9 acres treated, or 
96.6% of the areas treated resulted in excellent control. 
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 Plots T-13-11 and T-13-14 were spot treated with Aquathol K and Diquat respectively.  
The herbicide application in these plots entailed the placement of the herbicide directly 
onto the EWM plants (spot treatments).  Control in these plots was ranked at +-70, and 
thus this spot treatment method may not be an effective application option, when 
compared to an excellent control level in +-96.6 % of the areas treated.  Diver dredging 
of small EWM patches may result in a higher level of control.     

 
CURLYLEAF PONDWEED (CLP) OBSERVATIONS/NOTES: 

 
 In the open water Plot 2 treated in 2012, the 

CLP was actively growing +- 2-3 foot below 
the surface.  The turion’s had leaves growing 
off of them (top picture to the right).  Not 
sure if this CLP is late season 2013 re-
growth, as we recall the CLP we saw in late 
July during the treatments was dying back 
(waiting for Madsen to comment following 
his survey of Noxon in late August, early 
September 2013).  

 In Plot T-13-32 that was treated on July 24th 
2013, the Turion’s were sprouting (bottom 
picture to the right).   

 To date, the EWM/CLP herbicide 
application timing has not been able to catch 
the CLP prior to turion production. 

 Based on the above, an early spring or late 
season treatment to catch new growth after 
the turions have sprouted may be the way to 
attack this plant in the Noxon Rapids.   
 

FLOWERINGS RUSH OBSERVATIONS: 
 The flowering rush in the treatment plots 

appeared to have been impacted from the 
control efforts.  2014 Post Treatment Surveys 
will confirm any residual control.   
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PROJECT AREA AERIALS AND PRE AND POST TREATMENT SAV DATA   
 

SAV PERCENT COVER AND BIO-VOLUME DATA SETS 
 

Plots T-13-10, 11*, 14* & 17 

*Plot T-13-11 and T-13-14 were spot treated, and the SAV data in the Plots was not 
recorded at the time of treatment 

 
  

Plot 10 Plot 11 

Plot 14 

Plot 17 
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Plots T-13-10 Eight Week Post Treatment 
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 Plots T-13-17 At Time of Treatment 
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Plot T-13-17 Eight Week Post Treatment 
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Plot T-13-21  

Plot 21 
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Plot T-13-21 At Time of Treatment 
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Plot T-13-21 Eight Week Post Treatment
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Plot T-13-32 & T-13-0903 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Plot 32 

Plot 0903 
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Plot T-13-32 At Time of Treatment 
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Plot T-13-32 Eight Week Post Treatment

 



 

NOXON RAPIDS RESERVOIR, SANDERS COUNTY, MONTANA 
2013 Aquatic Invasive Species Control Program 

At Time of and Eight (8) Week Post Treatment Submerged Aquatic Vegetation (SAV) Data   
17 of 35 

Plot T-13-0903 At Time of Treatment
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Plot T-13-0903 Eight Week Post Treatment 
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Plot T-13-25 & 26 
 

 

Plot 25 

Plot 26 
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Plot T-13-25 At Time of Treatment 
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Plot T-13-25 Eight Week Post Treatment
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Plot T-13-26 At Time of Treatment 
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Plot T-13-26 Eight Week Post Treatment 
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Plots T-13-27, 28 (a) & 28 (b) 
 

 
 

Plot 27 

Plot 28 (a) Plot 28 (b) 
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Plot T-13-27 At Time of Treatment   
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Plot T-13-28(a) At Time of Treatment
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Plot T-13-28(a) Eight Week Post Treatment

 
 
 
 
 
 
 
 



 

NOXON RAPIDS RESERVOIR, SANDERS COUNTY, MONTANA 
2013 Aquatic Invasive Species Control Program 

At Time of and Eight (8) Week Post Treatment Submerged Aquatic Vegetation (SAV) Data   
28 of 35 

Plot T-13-28(b) At Time of Treatment* 
 

 
*Due to the dense growth of EWM in this site, the Echosounder System was unable to penetrate 

and collect all of the data. 
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Plots T-13-30, 31 (a) & 31 (b) 
 

Plot 31 (a) 
Plot 31 (b) 

Plot 30 
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Plot T-13-30 At Time of Treatment
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Plot T-13-30 Eight Week Post Treatment  
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Plot T-13-31(a) At Time of Treatment 
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Plot T-13-31(a) Eight Week Post Treatment 
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Plot T-13-31(b) At Time of Treatment 
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Plot T-13-31(b) Eight Week Post Treatment 
 

 
 
 

 END OF SURVEY REPORT 


