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Executive Summary  

 

A quantitative aquatic plant survey and an evaluation of selected tributaries was undertaken for 

Galway Lake, Galway, New York as part of a cooperative effort between the Darrin Fresh Water 

Institute (DFWI) and the Galway Lake Campers‟ Association.  The aquatic plant survey was 

designed to provide baseline data on aquatic plant distribution and to evaluate a treatment program 

based on lake level drawdown and benthic barrier installation to control Eurasian watermilfoil 

(Myriophyllum spicatum).  The Point-Intercept Rake Toss method presently required by NYS DEC 

for Tier III Lakes was employed.  The project was designed to obtain data to evaluate current aquatic 

plant management efforts and review potential new strategies.  The assessment generated information 

necessary to: 1) review effectiveness of aquatic plant management efforts, 2) meet selected permit 

requirements and 3) provide data for comparison of post-treatment conditions to prior survey 

information.  The tributary survey was designed to characterize the loading of contaminants to 

Galway Lake from terrestrial sources, in particular bacteria and nutrients responsible for excessive 

algal growth reported in past seasons.  Results from the chemical and bacterial testing could be 

employed to direct remedial activities aimed at curtailing input of nutrients to Galway Lake.   

 

In Galway Lake, Eurasian watermilfoil (Myriophyllum spicatum) expanded rapidly after an initial 

invasion in the mid 1980‟s.  Myriophyllum spicatum populations were first confirmed in 1989, and 

dominated the aquatic plant community.  Annual lake level drawdowns of 3 to 5 feet were initiated in 

1990 as an aquatic plant management technique, with deeper drawdowns conducted periodically.  

Reduced Eurasian watermilfoil growth in the shallow, shoreline areas may be attributed to 

drawdown.  By 2009, Eurasian watermilfoil had declined to the third most common plant species, 

present in 34 percent of survey points.  Two other exotic aquatic plant species were reported, 

Waterchestnut (Trapa natans) and Curly-leaf Pondweed (Potamogeton crispus).  Trapa natans was 

first reported as scattered individuals in the northeastern cove in 2009.  Potamogeton crispus was 

reported in 1989 at a number of locations.  The lack of Curly-leaf Pondweed in the 2009 survey may 

be attributed to the timing of the current survey (August), rather than an actual decline in the 

abundance of this species.  Potamogeton crispus generally reaches peak abundance in June and July, 

and then undergoes senescence.   

 

In August of 2009, the aquatic plant community of Galway Lake included one group of macroscopic 

alga, or charophytes (Chara/Nitella), three floating-leafed species (Nuphar, Nymphaea and Trapa), 

six emergent species (Eleocharis, Eriocaulon, Sparganium, Scirpus, Typha and Pontederia) and 23 

submersed species.  A total of 19 aquatic plant species were collected in the point intercept survey, a 

species richness which compares favorably with the New York State average of 15 species reported 

for lakes of moderate productivity statewide.  These results also suggest that lake level drawdown is 

not having a particularly negative impact of native aquatic plant species.  Lakewide aquatic plants 

were found to occur in 79% of all survey points and 98% of survey points in the littoral zone.  The 

large number of points supporting native plant species suggests that Galway Lake is a prime 

candidate for recovery of its native plant population following management of Eurasian watermilfoil.  

Exotic species, dominated by Eurasian watermilfoil, were clearly abundant lake-wide in 2009 (34% 

of survey points).  Waterchestnut was limited to one location and represented less than 1% of the 

plant community by frequency of occurrence.  All waterchestnut encountered in the survey was hand 

harvested.  Native species were also quite abundant.  Coontail, (Ceratophyllum demersum) was the 
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most abundant native species, occurring in 38% of survey samples.  A number of native species were 

also commonly observed; including Potamogeton praelongus (36% of survey points), Chara/Nitella 

sp. (33%), Potamogeton zosteriformis (30%), Najas flexilis (23%), Elodea canadensis (21%), 

Potamogeton pusillus (14%), and Vallisneria americana (10%).  With this diversity and distribution 

of native species, native plant restoration in areas formerly inhabited by Eurasian watermilfoil 

appears to be rapid following management efforts.   

 

 

 
 

 

Distribution of Eurasian watermilfoil (Myriophyllum spicatum) growth  

in Galway Lake in 2009.   

 

In 2009, whole lake species richness was 2.69 ± 0.15 species per survey point.  For survey points 

exclusively within the littoral zone (depths less than 6 meters) species richness was 3.44 ± 0.15 

species per sample and the shallow end of the littoral zone (depths less than 2 meters) yielded 4.31 ± 

0.30 species per sample point.  These results are comparable to other low elevation mesotrophic 

(moderately productive) lakes within our region.  As expected, species richness in the littoral zone 

and its shallow fringe was higher than whole lake species richness.  Lack of a Eurasian watermilfoil 

canopy in water depths less than 2 meters may also allow for greater species richness.  The negative 

impact of a canopy of Eurasian watermilfoil on species richness of native plants has been well 

documented (Madsen et al. 1989; 1991).  Conversely, species richness increases in areas where 

Eurasian watermilfoil growth is reduced (Boylen et al. 1996).  Species richness in the littoral zone 

and its shallow fringe was higher than whole lake species richness, an indication that lake level 

drawdown has not had a substantial impact on species richness.   

 

The littoral zone or maximum depth of colonization by rooted aquatic plants was determined to 

extend to a depth of 6 meters based on transparency and rooted plant distribution data.  Macroalga 

(Chara/Nitella sp.) were present to a maximum depth of approximately 6.6 meters, greater than 

rooted aquatic plants.  Suppression of canopy formation through lake level drawdown may have 
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allowed for light penetration and thus the survival of native plant species in areas of dense Eurasian 

watermilfoil growth.  Reduced Eurasian watermilfoil density in shallow waters as a result of winter 

draw-down and ice scouring may also have provided areas for colonization of native species resistant 

to winter draw-down such as the Water Naiad (Najas flexilis).  However, other invasive species such 

as Brittle Naiad (Najas minor), a prolific seed producer, are also known to colonize lake bottom areas 

exposed by winter drawdowns.   

 

The Galway Lake water quality assessment program focused on suspected contamination sources 

throughout the lake basin.  Bacterial and chemical water quality was sampled at 8 locations from June 

thru August of 2009; 7 sample points on selected tributaries within the lake basin and one in-lake.  

Collections were made during both dry periods and immediately following rainstorms to evaluate the 

effects of runoff.  Seven of the sampling locations were in streams and drainage areas while the 

eighth location was in the north cove of the lake itself.  Two primary bacterial measurements were 

made for each sample to detect the presence of human or animal wastes: Total Coliform (TC) and 

Fecal Coliform (FC) Bacteria.  Chemical measurements for each sample, specific conductance, total 

phosphorus and ammonia, were employed to determine the presence of nutrients and pollutants 

typically found in stormwater runoff from urban and agricultural areas.   

 

A total of 40 water samples were collected as part of the water quality assessment program.  All 

samples collected had fecal coliform levels less than 1000 colonies per 100 ml, the NYSDOH action 

level for single samples and 98% of samples had fecal coliform levels less than 200 colonies per 100 ml, 

the five sample geometric mean level necessary to trigger an investigation.  For total coliform, none of 

the samples exceeded contact recreation levels, with lowest values reported for the in-lake sampling 

location in the north cove.  All indications are that the water quality of Galway Lake and its tributaries 

exceeds all standards for swimming or wading.  A culvert located under Hermance Road at the 

intersection of Schoolhouse Road produced the highest single sample result for total coliform bacteria, 

but only modest levels of fecal coliform bacteria were reported in the same sample.  Samples for 

bacterial and chemical analysis were collected following periods of both wet weather and dry weather to 

observe the effect of stormwater and its‟ subsequent runoff on the water quality of Galway Lake and its 

tributaries.  The impact of rainfall on bacterial levels in the tributaries was variable and only one site in a 

drainage swale draining into the north cove produced substantially larger numbers of bacteria during wet 

weather.   This site is known as an area where waterfowl gather, but may also collect wastes from other 

sources.    

 

The in-lake sampling location in the north cove of Galway Lake, produced a mean total phosphorus 

level of 13 ug P/l in the summer of 2009, characterizing the lake as mesotrophic or moderately 

productive for algal growth.  This concentration is in agreement with the Citizens Statewide Lake 

Assessment Program (CSLAP) summer mean for Galway Lake in 2009 and similar to median values 

observed for the past two decades.  The CSLAP reports that total phosphorus levels have remained 

stable with some annual variability over the past 20 years.  While good news for the lake as a whole, 

this fails to explain the excessive growth of algae observed over much of Galway Lake in 2007 and 

2008.   Based on CSLAP data, the nitrogen to phosphorus ratio in Galway Lake, indicates that 

phosphorus is limiting growth of algae in the lake, typical of other lakes within our region.  Thus in 

order to control algae, both planktonic and attached filamentous forms, the sources of phosphorus to 

Galway Lake needs to be identified and curtailed.   
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Stormwater runoff is recognized as a major contributor of nutrients to lakes and streams in our 

region, either directly through atmospheric inputs or indirectly as the means for moving terrestrially 

derived materials into lakes and streams.  Nutrients, in the form of phosphorus, are directly 

responsible for the excessive growth of algae reported in Galway Lake in 2007 and 2008.  

Phosphorus testing conducted in streams draining into Galway Lake in the areas of the most severe 

algal growth failed to account for the large volumes of phosphorus necessary to produce the volume 

of algal growth observed in 2007 and 2008.  However, excessive algal growth was not observed in 

2009, so we cannot totally exclude these drainage areas.  Timing of the 2009 stream water collections 

may have occurred too late to observe the largest runoff volumes, which are typically associated with 

Spring snowmelt and subsequent runoff.  Some of the lowest phosphorus concentrations were found 

in the culvert passing under Hermance Road at the intersection with Schoolhouse Road.  This culvert 

drains an area used to pasture livestock and activity generally resulting in major phosphorus inputs to 

lakes and streams.  This location feeds a drainage swale which enters Galway Lake in the north cove.  

However further downstream, another sampling location produced the highest levels of phosphorus 

reported.  Elevated phosphorus levels were found in a low lying area with numerous „seeps‟ and wet 

areas.  Extensive numbers of ducks and geese were also observed in this area in the Spring and early 

Summer with their waste materials possibly responsible for the phosphorus observed.   

Phosphorus in lakes is derived from two primary sources, in-lake processes and through runoff from 

the watershed of the lake.  In-lake controls are generally keyed to limiting internal phosphorus 

cycling, either from the deeper portions of the lake (hypolimnion) or from shallower portions of the 

lake bottom through sediment and/or vegetation removal.  Hypolimnetic or deep water discharge 

from the lake outlet during the period of summer stratification is one method to reduce internal 

phosphorus cycling.  This practice is currently employed for Galway Lake and should be continued.  

Other in-lake methodologies for phosphorus control are based on physical and chemical inactivation 

of phosphorus in lake-bottom sediments.  Physical controls are generally keyed to aeration of the 

deeper waters of the lake during the period of summer stratification, preventing the depletion of 

oxygen in these areas and the resultant release of phosphorus from lake-bottom sediments.  Aeration 

requires air pumping systems or injection of oxygen, either of which are costly alternatives to the 

current release of hypolimnetic waters containing elevated levels of phosphorus.  Chemical 

inactivation of phosphorus in lake sediments generally employs alum or sodium aluminate, which 

bind phosphorus containing particles and trap them in the lake bottom where they are not available to 

algae.  Whole lake alum treatments are costly, have a number of potentially harmful side effects and 

generally only last for a few years before retreatment is required.   

 

Controlling phosphorus release from the watershed into Galway Lake will certainly provide the 

greatest benefit to the lake.  Based on regional studies, stormwater runoff has been identified as the 

single largest source of phosphorus to lakes within our region.  Stormwaters are not just the 

channelized flows that we see in storm sewers, streams and rivers, but also sheet flow over our lawns, 

gardens, and driveways.  While stormwaters can be a direct source of phosphorus, they are also the 

vehicle that moves nutrients and pollutants from the terrestrial portion of the watershed to the lake.  

Nutrients and pollutants are often derived from human activities including septic systems, lawn and 

garden fertilizers, pesticides, pet and farm animal wastes, lubricants and fuels, and host of other 

sources.  A number of mechanisms exist to reduce the impact of stormwater runoff, but the most 

basic are keyed to keeping clean waters clean.  By that is meant that runoff waters from homes, 
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driveways and lawns should not be diverted into streams but should be captured and infiltrated into 

dry wells or similar structures where the soils and their associated bacteria will capture and cleanse 

the runoff waters.  Maintenance of green borders on streams and waterfronts are also critical to 

capturing nutrients and pollutants before they reach the lake.  Forests are ten times more effective at 

capturing nutrients than shrub-lands and 100 times more effective than grasslands.  For a more 

complete discussion of riparian buffers, a brief internet search will provide a wealth of information.   

 

The current lake management program has three components:  hypolimnetic (deep water) release 

during the summer months to reduce internal phosphorus concentrations, annual drawdowns to 

control Eurasian watermilfoil and limited use of benthic barrier in high traffic areas to provide access 

and limit fragmentation of Eurasian watermilfoil.  Results from the current survey indicate that 

Eurasian watermilfoil growth has been limited in water depth less than 2 meters (7 feet) in many 

areas, however dense growth remains a concern in the deeper areas of the lake, particularly the north 

and west coves.  At the very least these three activities should be continued.  All property owners 

should be encouraged to consider riparian buffer strips to separate their lawn and garden areas from 

both the lakeshore and any drainage areas.  As much as possible, runoff should be infiltrated into the 

ground rather than channeled into streams, culverts or other drainage structures.  Maintenance is also 

critical, whether it involves regular pumpout of septic systems or removing sediment buildup in 

stormdrains, drywells or drainage swales.  While many other options exist for controlling the growth 

of algae and invasive species, cost and effectiveness limit the available options for Galway Lake.  

 

Lake level drawdowns can be conducted in a number of ways based on the hydrology of the lake 

system and the structure of the lake outlet devices, however as a general guideline, we recommend 

that the water level be drawn down during the middle of September, and no later than mid-October.  

The water level should be drawn down at a rate of approximately one-to-two inches per day.  

Drawing the water level down at this rate and time of year allows mobile aquatic organisms such as 

fresh water mussels, crayfish, turtles and amphibians to migrate to deeper water.  The lowered water 

level should be maintained for 6 to 8 weeks (November and December) until there is a prolonged 

period of temperatures below 15° F (one week or more), or other conditions (e.g. hydrology budget 

or weather conditions) dictate refilling.  Multiple freeze/thaw cycles are necessary to break up the 

root masses of species such as Eurasian watermilfoil and provide effective control.  The water body 

should be refilled before the following growing season (Spring or early Summer), to prevent 

terrestrial plants from growing on the exposed sediment.  
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Background 
 

Quantitative aquatic plant surveys were undertaken for Galway Lake, New York as part of a 

cooperative effort between the Darrin Fresh Water Institute and the Galway Lake Campers 

Association.  The aquatic plant survey was designed to provide data on aquatic plant distribution 

and to evaluate a treatment program based on lake level drawdown to control Eurasian 

watermilfoil (Myriophyllum spicatum).  The Point-Intercept Rake Toss method presently 

required by NYS DEC for Tier III Lakes was employed.   The project was designed to obtain 

data to evaluate current aquatic plant management efforts and review potential new strategies.  

The assessment will generate the information necessary to: 1) review effectiveness of aquatic 

plant management efforts, 2) meet all permit requirements and 3) provide data for comparison of 

post-treatment conditions to prior survey information.   

 

Stormwater runoff has been identified as the primary source of nutrient, bacterial contaminant and 

pollutant loading to numerous lakes and ponds in the Northeast.  In 1989, a water quality 

assessment of Galway Lake by the Darrin Fresh Water Institute reported that the deeper waters of 

Galway Lake (hypolimnion) show low dissolved oxygen concentrations and elevated nutrient 

levels during the latter part of summer stratification and the two inlets tested were found to be 

contributing substantial amounts of sediments, nutrients, and dissolved materials to the lake.  

While 20 years have passed since those observations, the comments may hold true for today.   

Bacterial and chemical testing of selected tributaries and a single in-lake location in addition to 

sampling as part of the Citizens Statewide Lake Assessment Program (CSLAP) were conducted in 

2009 to provide information on the current state of stormwater runoff to Galway Lake.   

 

Introduction 
 

Galway Lake is located on the western edge of Saratoga County in the Town of Galway. The lake's 

watershed is part of the Mohawk River drainage system.  Included within the watershed is a 

smaller lake, Lake Butterfield, along with various streams and wetlands.  Elevations within the 

watershed range from 259 meters at the surface of the lake to 390 meters above sea level (Table 1). 
 

Table 1. Physical Features of Galway Lake. 
 

GALWAY LAKE – Galway, Saratoga County, New York 

Latitude 43 degrees 01 minutes 

Longitude 74 degrees 05 minutes 

Topographic Quad. Map Galway 

Watershed Mohawk River 

Maximum Depth 7.1 meters (23 feet) 

Surface Area 209.8 hectares (518.2 acres) 

Watershed Area 2236 hectares (5523 acres) 

Shoreline Length 12.6 kilometers (7.8 miles) 

Elevation Above Sea Level 259 meters (857 feet) 

Annual Precipitation 40-50 inches 

Water Quality Classification B 
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The lake has a surface area of 518 acres and a rolling watershed of 5523 acres.  A maximum 

depth of 7.1 meters (23 ft.) is reported.  Typical of lakes in the temperate region, it is dimictic, 

exhibiting both summer and winter thermal stratification.  The shallow nature of this lake may 

lead to frequent breakdown and reformation of thermal stratification during the summer and fall 

of the year. 

 

Based on water quality data collected by lake association volunteers and analyzed thru the 

Citizens Statewide Lake Assessment Program (Kishbaugh 2009), Galway Lake is best described 

as a soft water, alkaline lake of moderate productivity (i.e. mesotrophic).  The lake is weakly 

colored as a result of dissolved tannins from leaf litter both within the lake and its‟ watershed.  

Galway Lake water also has low levels of nitrate, ammonia and total nitrogen readings.  

Conductivity, a measure of total dissolved minerals, has not varied significantly since 1990.  

Calcium levels are probably not high enough to support zebra mussels, and these exotic animals 

have not been reported at the lake.  

 

Galway Lake is largely man-made, 

originally formed by a dam constructed in 

1855 to provide a reservoir.  The lake was 

enlarged 1865 and again in 1875 to its 

current size.  The waters of the lake were 

impounded to provide water power and a 

supply of clean water to the textile mills in 

Galway and Amsterdam.  The dams were 

built by a group of mill owners headed by 

State Senator Steven Sanford.  In 1980, the 

owner of the dam, Mohasco Industries, 

turned the dam and control of the water 

level of the lake over to the Galway Lake 

Campers Association.  The dam is located 

on the western margin of the lake and is the 

only outlet.  Winter drawdown of the lake, 

averaging 4 to 5 feet, is conducted on an 

annual basis to prevent spring flooding, 

protect docks from ice damage, facilitate 

inspection and maintenance of the dam and 

to control excessive weed growth.  In the 

winter of 1989-90, the lake was drawn 

down to the base of the dam, approximately 

18 feet below mean water level, in order to 

replace the control tower.  Periodic deep drawdowns to a maximum of 10 feet have also been 

employed for weed management. 

 

The lake is classified by NYSDEC as class B, which indicates that its best use is for contact 

recreation and other recreational uses, but not as a water supply for drinking or food preparation.  

Galway Lake is a residential/recreational lake with boating, fishing and swimming the primary 

uses.  No public access exists.  The watershed is sparsely populated, however areas of 

Figure 1.  Depth map of Galway Lake. 
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undeveloped shoreline with potential for residential use are almost non-existent.  There is no 

commercial land use on the shore of the lake.  Agricultural activities are present within the 

drainage basin and constitute a major land use in the region.  Dense growth of aquatic plants, 

"weeds", has been a concern of lake residents for an extended period of time.  Long time 

residents indicate that heavy weed growth, particularly in the north end of the lake, has been 

observed for several decades (R. Otto, pers. comm.).  The introduction of Eurasian watermilfoil 

sometime during the 1980‟s however, spurred camper association members to seek professional 

assistance in managing aquatic plant growth in the lake.   

 

The fisheries resources of Galway Lake are characteristic of a warm-water temperate zone 

fishery (Table 2).  Stocking of game species has been conducted with walleye pike the most 

recent, however both largemouth and smallmouth bass have been stocked in the past.  The 

species present indicate average water quality. 

 

A bathymetric (depth) map of the lake was found in the Amsterdam Water Department Office 

and updated in 1989 by Mr. Lewis Denton and Mr. D. Swann of the Campers Association.  A 

composite map of these is included as Figure 1. 

 

Table 2. A partial list of fish indigenous to Galway Lake. 

 
Common Name Classification 

  

Largemouth Bass
1
 Micropterus salmoides 

Smallmouth Bass
1
 Micropterus dolomieu 

Rock Bass Ambloplites rupestris 

Chain Pickerel Esox niger 

Brown Bullhead Ictalurus nebulosus 

Pumpkinseed Sunfish Lepomis gibbosus 

Yellow Perch Perca flavescens 

Walleye Pike
1
 Stizostedium vitreum 

1
  These species have been stocked. 

Species listing provided by Mr. Lewis Denton, Galway Lake resident. 

 

A total of 19 submersed aquatic plant species were reported for Galway Lake in 1989, not 

including benthic algae (Eichler and Madsen 1990).  Filamentous green algae were also present 

and while not specifically part of the survey were reported to be predominantly of the genera 

Spirogyra and Mougeotia.  Of the 19 submersed species, seven are in the genus Potamogeton, 

commonly called pondweeds.  Pondweeds are a common component of many littoral zone 

communities, serving a valuable function as the base of numerous aquatic food webs, providing 

habitat for fish and invertebrates and stabilizing lake-bottom sediments.  Seventeen of the 19 

species present were native to North America, however two exotic species were reported.  These 

two are the most common nuisance plants of temperate North American lakes: Eurasian 

watermilfoil (Myriophyllum spicatum) and Curly-leaf Pondweed (Potamogeton crispus).  In 

2007 and again in 2008, lake residents experienced excessive algal growth with floating algal 

mats interfering with lake access in the northern portion of Galway Lake.  Dense growth of 

Eurasian watermilfoil coupled with the occurrence of extensive floating algal mats provided the 

impetus for developing the current assessment.   



  4 

 

Methods – Aquatic Plant Assessment 
 

The frequency and diversity of aquatic plant species was evaluated using a point intercept 

method (Madsen 1999).  The vegetation survey is designed to duplicate surveys conducted by 

the Darrin Fresh Water Institute for a number of regional lakes including Galway Lake.  Three 

components form the basis for the surveys: herbarium records of all species encountered, point 

intercept data collections to characterize aquatic plant abundance by frequency of occurrence, 

and relative abundance values to estimate dominance of the total plant population by selected 

species.  Point intercept survey methods are designed to meet with NYS DEC Tier III Survey 

requirements.   

 

Species List and Herbarium Specimens.  As the lake was surveyed, the occurrence of each 

aquatic plant species observed in the lake was recorded and adequate herbarium specimens 

collected.  The herbarium specimens were pressed, dried, and mounted (Hellquist 1993) at the 

Darrin Fresh Water Institute Laboratory in Bolton Landing, NY, where they became part of the 

permanent collection.  Digital photographs of each species was archived. 

 

Point Intercept.  The frequency and 

richness of aquatic plant species was 

evaluated using a point intercept method 

(Madsen 1999).  At each grid point 

intersection, all species located at that 

point were recorded, as well as water 

depth.  Species were located by a visual 

inspection and by deploying a rake to the 

bottom, and examining the plants 

retrieved.  A differential global positioning 

system was used to navigate to each point 

for the survey observation.  Point intercept 

plant frequencies were surveyed on 

August 12 and 13, 2009, at the time of 

maximum aquatic plant abundance.  Based 

on a 100 meter grid and excluding some 

points outside the littoral zone, we 

surveyed a total of 178 points (Figure 2).  

The point intercept method allows a large 

number of discrete observations in a short 

period of time facilitating statistical 

analysis and comparisons.   

Relative abundance of species in the 

Point Intercept survey.  To characterize relative abundance of each of the species identified in 

the point intercept survey, a scale developed by Cornell University and the US Army Corps of 

Engineers was employed.  For each rake toss, the relative abundance of each plant species 

collected was recorded based on a rating scale (Table 3).  Maps of the distribution of each 

species by its relative abundance was produced (Appendix A). 

Figure 2.  Plant survey points for Galway Lake 
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Table 3.  Relative abundance scale based on US Army Corp/Cornell methods adopted by NYS 

DEC for their Tier Survey System 

 

Code Rating Abundance 

   
0 no plants  
1 trace growth of plants fingerful on rake 
2 sparse growth of plants handful on rake 
3 medium growth of plants rakeful of plants 
4 dense growth of plants difficult to bring into boat 

   

 

Methods – Chemical and Bacterial Water Quality Assessment   
 

To characterize chemical and bacterial sources of nutrients and contaminants to Galway Lake, 

water samples were collected from seven 

stream sites and one in-lake site (North 

Bay).  The sampling locations were 

chosen by the GLCA as representative of 

locations where runoff waters enter the 

lake and stimulate the growth of 

nuisance levels of algae and aquatic 

plants.  Sites were sampled during both 

wet and dry periods to quantify the 

effects of stormwater runoff.  Two dates 

were chosen for sample collection during 

low flow conditions (baseflow) and three 

dates chosen for sample collection 

during high flow conditions following 

rainstorms.  All samples were stored on 

ice and transported to the Darrin Fresh 

Water Institute Laboratory in Bolton 

Landing for analysis.  Samples were 

analyzed for Total and Fecal Coliform 

Bacteria, total phosphorus, ammonia and 

specific conductance.  Coliform bacteria 

are representative of bacteria present in 

the digestive tract of warm-blooded animals and as such can indicate the presence of nutrients 

and pathogens associated with animal wastes; including human.  Phosphorus is the principal 

limiting nutrient or fertilizer to algal growth in lakes with any increase in phosphorus loading to 

a lake or stream frequently resulting in blooms of algae.  Specific conductance is a measure of 

how well water can conduct an electrical current and increases with the amount of dissolved 

materials.  Specific conductance serves as an indirect measure of the presence of dissolved solids 

such as chloride, nitrate, sulfate, phosphate, sodium, magnesium, calcium, and iron, and can be 

used as an indicator of water pollution.  Waterfowl and other organisms including humans 
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excrete ammonia, a decay product of animal proteins.  While ammonia can be toxic in sufficient 

quantities, the principle environmental concern is its role as a fertilizer of algae.   

 

All samples were collected according to NYS DOH protocols for environmental sampling.  Samples 

were collected in sterile containers provided by the DFWI laboratory which is certified nationally 

and by New York State for environmental bacterial testing (NELAC Lab ID # 10719).  In-lake 

samples were collected in water depths of approximately 1 meter.  Stream samples were collected in 

a flowing portion near the center of the stream flow.  Sample bottles were submerged to a depth of 

0.5 meters and inverted to fill with care taken to not collect surface films.  All samples were stored 

on ice and returned to the laboratory within 6 hours of collection.  All bacterial analyses were 

conducted at the DFWI laboratory in Bolton Landing, NY. 

 

Sampling sites were chosen in consultation with the Galway Lake Association.  DFWI personnel 

were also prepared to assist local regulatory authorities with location of bacterial sources, 

working closely with county and local authorities to locate and correct sources of contamination 

should they occur.  Follow-up investigations by the NYS Department of Health, NYS Department 

of Environmental Conservation and county and local government personnel are encouraged at sites 

with elevated fecal coliform levels. 

  

New York State Department of Health has determined maximum allowable bacterial levels for 

contact recreation (swimming, wading, etc.).  A table of these bacterial concentrations is 

included below.  When these maximum bacterial levels are exceeded, the New York State 

Department of Health is empowered to initiate an investigation and/or restrict access until the 

problem or problems are corrected.  These levels are used by the DFWI to determine appropriate 

responses to various bacterial concentrations found during sampling.   

 

New York State coliform bacteria standards for bathing beaches. 

 

Maximum Allowable Levels of Coliform Bacteria in Waters Used for Contact 

Recreation (NYS Dept. of Health) 

Bacterial Test Max. 5 Sample Mean Max. Single Result 

Total Coliform 2400 per 100 mls 5000 per 100 mls 

Fecal Coliform 200 per 100 mls 1000 per 100 mls 
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Results & Discussion - Aquatic Plant Assessment 
 

A list of species observed for Galway Lake is provided in Table 4.  A total of 34 species have 

been reported from Galway Lake when all survey results are combined.  Of these, one group are 

macroscopic alga, or charophytes (Chara/Nitella), three are floating-leaved species (Nuphar, 

Nymphaea and Trapa), six are emergent species (Eleocharis, Eriocaulon, Sparganium, Scirpus, 

Typha and Pontederia) and the remaining 23 are submersed.  In 2009, a total of 28 species were 

observed, with 19 collected in the point intercept survey.   This high species richness suggests a 

healthy aquatic plant population at the present time.  None of these species is on the New York 

State Rare Plant list (Young, 2008).  Aquatic plants were present from the waters‟ edge to a 

depth of 6.4 meters (20 feet) defining the littoral zone of Galway Lake.  Eurasian watermilfoil 

(Myriophyllum spicatum L.) dominated the plant community, present throughout the littoral zone 

with the largest area of dense growth at the north end of the lake.   One previously unreported 

invasive aquatic plant species was recorded by the 2009 survey, Waterchestnut (Trapa natans).   

 

Table 4.  Aquatic plant species present in Galway Lake in August 2009. 

 

Species Common Name 1989 2009 

    

Ceratophyllum demersum L. coontail X X 

Chara/Nitella muskgrass, chara X X 

Eleocharis acicularis (L.) Roemer & Schultes needle spike-rush X X 

Elodea canadensis Michx. waterweed X X 

Fontinalis sp. moss  X 

Isoetes (macrospora) lacustris  L. large-spore quillwort X  

Myriophyllum spicatum L. Eurasian watermilfoil X X 

Myriophyllum tenellum  Bigel. leafless milfoil X  

Najas flexilis (Willd.) Rostk. & Schmidt. bushy pondweed X X 

Nuphar variegata (Ait.) Ait. f. yellow pondlily X X 

Nymphaea odorata Ait. white pondlily X X 

Polygonum amphibium L. smartweed X X 

Pontederia cordata L. pickerelweed X X 

Potamogeton crispus L. curly-leaf pondweed X  

Potamogeton epihydrus Raf. ribbon-leaf pondweed  X 

Potamogeton gramineus L. variable-leaf pondweed X X 

Potamogeton illinoensis L. Illinois pondweed  X 

Potamogeton obtusifolius  Mert.& Koch blunt-leaf pondweed X  

Potamogeton perfoliatus Wulfen clasping-leaf pondweed  X 

Potamogeton pusillus L. small pondweed  X 

Potamogeton robbinsii Oakes Robbins pondweed  X 

Potamogeton spirillus Tuckerm. narrow-leaf pondweed  X 
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Species Common Name 1989 2009 

    

Potamogeton vaseyii (Ar. Benn.) Rydb. Richardson's Pondweed X X 

Potamogeton zosteriformis Fern. flat-stem pondweed X X 

Sagittaria graminea  Michx. grassy arrowhead X  

Scirpus sp. rush X X 

Sparganium angustifolium Michx. burreed X X 

Stuckenia pectinata L. sago pondweed  X 

Trapa natans L. waterchestnut  X 

Typha sp. cattail X X 

Utricularia vulgaris Walt. giant bladderwort  X 

Vallisneria americana L. duck celery X X 

Zosterella (Heteranthera) dubia Jacq. water stargrass X X 

 

 

Maximum Depth of Colonization 

 

Maximum depth of colonization by rooted aquatic plant growth extended to a depth of 6.4 

meters.  Specimens of Ceratophyllum demersum were found at this depth, however this weakly 

rooted species may have drifted to this location and may not be able to survive.  Several native 

species, including pondweeds (Potamogeton sp.) were found in water depths to 6 meters.  Based 

on the definition of the littoral zone as the zone of rooted aquatic plant growth, 6 meters was 

classified as the maximum extent of the littoral zone.  This depth represents an increase of 

approximately 0.5 meters in depth from 1989 estimates (Eichler and Madsen 1990).  Depth 

distribution of sampling points (Figure 3) was equitable throughout the littoral zone.   

 

Figure 3.  Depth Distribution of sampling points in 1 meter depth classes. 
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Aquatic Plant Species Richness and Distribution 

 

Species richness in Galway Lake was quite high, with a large number of species occurring in 

more than 5% of survey points (Table 5).  Coontail (Ceratophyllum demersum) was the most 

widely distributed plant (38% of survey points), followed closely by white stem pondweed 

(Potamogeton praelongus) present at 36% of survey points.  Eurasian watermilfoil was the most 

abundant invasive species, present in 34% of survey points.  A second invasive species of 

concern, waterchestnut (Trapa natans) was observed for the first time in less than 1% of survey 

points.  Macroalgae including Chara sp. and Nitella sp. were the fourth most common plants, 

present in 33% of survey points.  Other common native macrophyte species included 

Potamogeton zosteriformis (30%), Najas flexilis (24%), Elodea canadensis (21%), Vallisneria 

americana (10%) and Potamogeton pusillus (14%).   

 

A total of 28 species were observed in open lake surveys of Galway Lake in 2009, with 19 

present in the point intercept portion of the survey (Table 5).  These results are comparable to a 

previous survey in 1989 (23 species with 19 in the survey areas; Eichler and Madsen 1990).  The 

limited occurrence of Potamogeton crispus in 1989 and absence in 2009 may be due to the 

timing of the surveys (August), rather than an actual decline in the abundance of this species.  

Potamogeton crispus generally reaches peak abundance in June and July, and then undergoes 

senescence.  Grass-like species such as Isoetes (macrospora) lacustris or Eleocharis acicularis 

are not well sampled by the „rake toss‟ methodology and thus may de under-represented in the 

2009 survey.  Other species absent from the 2009 survey but present in prior surveys were 

generally relatively uncommon in prior surveys (<5% of survey points).   

 

Table 5.  Percent frequency of occurrence of aquatic plant species in Galway Lake. 

 

Species Common Name 1989 2009 

    

Ceratophyllum demersum coontail 71.4% 37.6% 

Potamogeton praelongus white-stem pondweed 40.0% 36.0% 

Myriophyllum spicatum Eurasian watermilfoil 68.6% 34.3% 

Chara/Nitella muskgrass, chara 37.1% 32.6% 

Potamogeton zosteriformes flat-stem pondweed 28.6% 30.3% 

Najas flexilis water naiad 31.4% 24.2% 

Elodea canadensis waterweed 65.7% 20.8% 

Potamogeton pusillus small pondweed  13.5% 

Vallisneria americana wild celery 20.0% 10.1% 

Potamogeton vaseyii narrow-leaf pondweed 5.7% 9.0% 

Stuckenia pectinata sago pondweed  5.1% 

Potamogeton gramineus variable-leaf pondweed 14.3% 4.5% 

Potamogeton perfoliatus clasping pondweed 5.7% 3.4% 

Zosterella dubia water stargrass 20.0% 2.8% 

Potamogeton illinoensis Illinois pondweed  1.1% 

Potamogeton robbinsii Robbins‟ pondweed  1.1% 

Sparganium sp. Robbins‟ pondweed 8.6% 1.1% 
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Species Common Name 1989 2009 

    

Potamogeton epihydrus bushy pondweed  0.6% 

Trapa natans waterchestnut  0.6% 

Isoetes (macrospora) lacustris large-spored quillwort 11.4%  

Eleocharis acicularis needle spike-rush 5.7%  

Myriophyllum tenellum leafless milfoil 2.9%  

Potamogeton obtusifolius pondweed 5.7%  

Potamogeton crispus curly-leaf pondweed 2.9%  

Sagittaria graminea arrowhead 2.9%  
Shaded species are invasives 

 

Maps of the distribution of aquatic plant species for Galway Lake are included in Appendix A.  

While the frequency of occurrence of most species has remained stable since the 1989 survey 

given the differences in survey techniques, there were some exceptions.  Eurasian watermilfoil 

continued to be a dominant member of the aquatic plant community, however it declined in 

frequency of occurrence in 2009 when compared to 1989 survey results (34% of survey points in 

2009, a decline from 69% of survey areas in 1989).  Much of the decline was in water depths less 

than 2 meters, the shallow end of the depth range for Eurasian watermilfoil and the area most 

impacted by lake level drawdown.  Ceratophyllum demersum remained the most widespread 

aquatic plant, present in 38% of survey points in 2009 but down considerably from the 71% of 

survey areas reported in 1989.  Two other native species to show declines were Elodea 

canadensis and Zosterella (Heteranthera) dubia, species which were present in limited numbers 

in 2009 but much more abundant in 1989.  With the possible exception of Zosterella 

(Heteranthera) dubia, all of these species are known to be susceptible to lake level drawdown.  

All other differences were in the less common species.   
 

Figure 4.  Galway Lake frequency of occurrence summaries 

for sampling points of all water depths. 
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Seventy-nine percent of whole lake sampling points were vegetated by at least one native plant 

species (Figure 4), 98% of survey points with depths less than 6 m (Figure 5) and 100% of 

survey points less than 2 meters depth yielded native aquatic plants.  Eurasian watermilfoil was 

present in 34% of whole lake survey points, and 45% of survey points less than 6 m water depth, 

representing the littoral zone or zone of aquatic plant growth.  Native species frequency on a 

whole lake basis has declined slightly since 1989, from 98% in 1989 to 79% of survey points in 

2009.  Eurasian watermilfoil frequency of occurrence also declined between 1989 (73%) and 

2009 (34%), possibly as a result of annual winter lake level drawdown since the 1989 survey.   

 

Figure 5.  Galway Lake frequency of occurrence summaries for sampling points less than 6 

meters water depth. 

 

For survey points within the littoral zone, water depth less than 6 m (Figure 5), results similar to 

whole lake surveys are reported for Eurasian watermilfoil (exotics).  A slight increase in native 

plant frequency of occurrence was observed in the littoral zone, while total plant frequency of 

occurrence declined slightly from 1989 to 2009 (Figure 5), as a result of declines in Eurasian 

watermilfoil abundance.  For the shallow end of the littoral zone, depth less than 2 meters, 

Eurasian watermilfoil frequency of occurrence declined from 70% of survey points in 1989 to 

42% of survey points in 2009.  Native plants were present in all survey points less than 2 meters 

depth.  The expected relationship of greater frequency of occurrence of aquatic plants with 

shallower water depth is consistent with that reported in most regional lakes, where frequency of 

occurrence values in the littoral zone range from 80 to 100% of survey points.   

 

Species richness results for all survey years are presented in Table 3 and Figure 6.  Whole lake 

native species richness has ranged from 1.74 species in 1989 to 2.38 species per sample point in 

2009.  This increase is coincident with a decline in the abundance of Eurasian watermilfoil.  For  
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Table 6.  Galway Lake species richness comparison between the current open-lake survey 

and surveys conducted in 1989 (Eichler and Madsen, 1990). 

 

Plant Water Depth 

 

  

Grouping Class Summary Statistic 1989 2009 

Native Whole  Mean 1.74 2.38 

plant Lake N 34 178 

species (all depths) Std. Error 0.24 0.14 

 

Points with Mean 1.87 3.04 

 

depths  N 30 137 

 

<6m Std. Error 0.25 0.14 

 

Points with Mean 2.80 4.04 

 

depths  N 10 26 

 

<2m Std. Error 0.40 0.30 

All plant Whole  Mean 1.97 2.69 

species Lake N 34 178 

 

(all depths) Std. Error 0.24 0.15 

 

Points with Mean 2.13 3.44 

 

depths  N 30 137 

 

<6m Std. Error 0.26 0.15 

 

Points with Mean 3.00 4.31 

 

depths  N 10 26 

 

<2m Std. Error 0.40 0.30 

 

survey points exclusively within the littoral zone, an increase in native species richness was 

observed between the 1989 pretreatment survey (1.87 species per sample) and post-treatment 

surveys (3.04 species per sample).  The increase in species richness from 1989 to 2009 may be 

the result of changes in the frequency of occurrence of Eurasian watermilfoil.  In the shallow 

portion of the littoral zone, depths less than 2 meters, species richness in 1989 (3.00 species per 

sample) was similar to the results for the entire littoral zone in 2009 (3.44 species per sample), 

but less than the approximately 4.31 species per survey point reported in shallow portion of the 

littoral zone in 2009.  As expected, species richness in the littoral zone and its shallow fringe was 

higher than whole lake species richness.  Lack of a Eurasian watermilfoil canopy in water depths 

less than 2 meters may also allow for greater species richness.  The negative impact of a canopy 

of Eurasian watermilfoil on species richness of native plants has been well documented (Madsen 

et al. 1989; 1991).  Conversely, species richness increases in areas where Eurasian watermilfoil 

growth is reduced (Boylen et al. 1996).  Species richness in the littoral zone and its shallow 

fringe was higher than whole lake species richness, an indication that lake level drawdown has 

not had a substantial impact on species richness.   
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Figure 6.  Galway Lake species richness.   Error bars are standard error of the mean. 

 

Water Quality Assessment 

 

The Galway Lake water quality assessment program focused on suspected contamination sources 

throughout the lake basin.  Bacterial and chemical water quality was sampled at 8 locations 

(Figure 1) from June thru August of 2009.  Collections were made during both dry periods and 

immediately following rainstorms to evaluate the effects of runoff.  The purpose of these 

collections was to locate possible sources of contamination to Galway Lake and provide the 

information, in a timely fashion, to local and state regulatory agencies for remedial action.  

Sample collection began in mid-June and concluded the last week in August, for a total of five 

sampling dates.  The time interval coincides with the period of maximum human population 

density and intensity of recreational use.  Two primary bacterial measurements were made for 

each sample: Total Coliform (TC) and Fecal Coliform (FC) Bacteria.  These bacteria serve as 

indicators of the presence of animal or human waste.  The presence of elevated levels of these 

bacteria indicates potentially disease-causing protozoans, bacteria and other microorganisms may 

be present in the water.  Selected chemical measurements for each sample, including specific 

conductance, total phosphorus and ammonia, were employed to determine the presence of 

nutrients and pollutants typically found in stormwater runoff from urban and agricultural areas.   

New York State Department of Health has determined maximum allowable bacterial levels for 

contact recreation (swimming, wading, etc.).  A table of these bacterial concentrations is 

included (Table 4).  When these maximum bacterial levels are exceeded, the New York State 

Department of Health is empowered to initiate an investigation and/or restrict access until the 

problem or problems are corrected.  Reporting for the Galway Lake Association took the form of 
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interim reports provided electronically to association members.  Rapid dissemination of bacterial 

testing results is key to effective remediation.   

 

Table 7.  New York State coliform bacteria standards for  

contact recreation including bathing and wading. 

 

Maximum Allowable Levels of Coliform Bacteria in Waters Used for Contact 

Recreation (NYS Dept. of Health) 

Bacterial Test Max. 5 Sample Mean Max. Single Result 

Total Coliform 2400 per 100 mls 5000 per 100 mls 

Fecal Coliform 200 per 100 mls 1000 per 100 mls 

 

The Galway Lake water quality assessment program collected 40 water samples from 7 sample 

points on selected tributaries within the lake basin and one in-lake site (Appendix B).  The 

program began in June and concluded in August 2009.  The time interval coincides with the period 

of maximum population density and intensity of recreational use.  All samples collected had fecal 

coliform levels less than 1000 colonies per 100 ml, the NYSDOH action level for single samples 

and 98% of samples had fecal coliform levels less than 200 colonies per 100 ml, the five sample 

geometric mean level necessary to trigger an investigation.  For total coliform, none of the samples 

exceeded contact recreation levels, with lowest values reported for site 8, the in-lake sampling 

location in the northeast bay.  All indications are that the water quality of Galway Lake and its 

tributaries exceeds all standards for swimming or wading.  Site 4, a culvert located under Hermance 

Road at the intersection of Schoolhouse Road produced the highest single sample result for total 

coliform bacteria, but only modest levels of fecal coliform bacteria were reported in the same 

sample (Figure 7).  Common soil bacteria can cause a false positive reading for elevated levels of 

total coliform without affecting fecal coliform results.   

 

 
 

Figure 7.  Bacterial levels in Galway Lake sample locations in 2009. 
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Figure 8.  Bacterial levels in Galway Lake sample sites based on weather conditions in 2009. 

 

Samples for bacterial and chemical analysis were collected following periods of both wet weather 

and dry weather to observe the effect of stormwater and its‟ subsequent runoff on the water quality 

of Galway Lake and its tributaries.  From Figure 8, it is apparent that the impact of rainfall of 

bacterial levels in the tributaries was variable and only site 5 produced substantially larger numbers 

of bacteria during wet weather.   

 

Results for selected chemical analyses of Galway Lake and its‟ tributaries are included in 

Appendix C.  Conductivity or Specific conductance is a measure of the ability of water to carry 

an electrical current, and is used to estimate the number of ions (charged particles).  It is 

somewhat related to both the hardness and alkalinity (acid-buffering capacity) of the water and 

may influence the degree to which nutrients remain in the water. Generally, lakes with 

conductivity of <100 μmhos/cm are considered softwater, while conductivity readings >300  
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Figure 9.  Average specific conductance results for 2009. 

 

μmhos/cm are found in hardwater lakes.  The conductivity of Galway Lake and most of the 

tributary samples averaged approximately 200 μmhos/cm for the summer of 2009 (Figure 9), 

slightly higher than the historical summer average of 177 μmhos/cm reported for the CSLAP 

over the last 20 years of data collection, but still within the range of values common for the lake.  

Results for sites 4 and 5, a stormwater drainage swale and culvert system that passes under 

Hermance Road and drains into the northeastern bay of Galway Lake were substantially higher 

than other sites, both during wet and dry periods (Figure 10).  An inspection of the land uses 

within this drainage is necessary to identify the factors responsible for these elevated levels of 

dissolved materials.  Salt has a major impact on conductivity and may be contributed by road 

deicing activities or wastewaters, including septic materials and barnyard wastes. 

 

 
 

Figure 10.  Average specific conductance results for 2009 comparing wet and dry periods. 
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Total Phosphorus  Phosphorus is an essential nutrient for life, and in northeastern lakes,  is 

often the limiting nutrient for algae growth in lakes.  Total phosphorus is a measure of all forms 

of phosphorus, both organic and inorganic.  Total phosphorus concentrations are directly related  

 
 

Figure 11.  Average total phosphorus results for 2009. 

 

to the trophic status (water quality) of a lake.  Excessive amounts of phosphorus can lead to algae 

blooms, a loss of dissolved oxygen and even production of toxic byproducts by selected algal 

species.  Surface water (epilimnion) concentrations of total phosphorus less than 10 ug P/l are 

associated with oligotrophic (clean, clear water) conditions.  Concentrations greater than 25 ug 

P/l are associated with eutrophic (nutrient-rich) conditions.  Concentrations in between are 

associated with mesotrophic conditions.  Galway Lake, represented by site 8, produced a mean 

total phosphorus level of 13 ug P/l in the summer of 2009, within the mesotrophic or moderately 

productive range of lakes.  This concentration is the same as the CSLAP summer mean for 2009 

and similar to median values observed for the past two decades.  The CSLAP reports that total 

phosphorus levels have remained stable with some annual variability over the past 20 years.   

Stormwater runoff is recognized as a major contributor of nutrients to lakes and streams, either 

directly through atmospheric inputs or indirectly as the means for moving terrestrially derived 

materials into lakes and streams.  Nutrients are directly responsible for the excessive growth of 

algae reported in Galway Lake in 2007 and 2008.  Phosphorus testing was conducted in streams 

draining into Galway Lake in the areas of the most severe algal growth.  Some of the lowest 

phosphorus concentrations were found at site 4, a culvert passing under Hermance Road at the 

intersection with Schoolhouse Road.  This site is immediately upstream of site 5, a location with 

the highest levels of phosphorus reported.  Site 5 is just upstream from the lake and at the foot of 
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Figure 12.  Average total phosphorus results for 2009 comparing wet and dry periods. 

 

a drainage swale passing under Hermance Road at the intersection with Schoolhouse Road.  

Elevated levels of phosphorus were observed at site 5 particularly during “wet weather” 

sampling.   This drainage swale is a low lying area with numerous „seeps‟ and wet areas.  

Extensive numbers of ducks and geese were also observed in this area in the Spring and early 

Summer.  Ammonia levels at this site were some of the highest observed. 

Ammonia  Nitrogen is another nutrient necessary for plant growth, and can act as a limiting 

nutrient in some lakes, particularly in the spring and early summer.  Ammonia is one of the  

 
 

Figure 13.  Average ammonia results for 2009. 
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wastes, including humans.  For much of the sampling season, many less productive lakes have 

very low or undetectable levels of one or more forms of nitrogen.  Such is the case with 

ammonia in Galway Lake and its tributaries (Figure 13).  This condition indicates that all of the 

available nitrogen is tied up in the biomass of organisms in the lake or watershed.  Only two 

tributary survey locations produced measureable amounts of ammonia, site 1 and site 5.  Site 1 is 

located on the North Chucktanunda Stream at the culvert under Crooked Street.  A wetland area 

is found upstream of the sampling location.  Typically wetlands support extensive populations of 

birds and animals and tend to export small amounts of ammonia as a result of their waste 

materials.  The source of ammonia to site 5 is less apparent since the area immediate upstream of 

this location, site 4, failed to produce measureable amounts of ammonia.  Site 5 is at the base of a 

drainage swale and numerous ducks and geese were observed in the area during the sampling 

season.  Comparing ammonia concentrations during wet and dry periods (Figure 14), only site 5 

appears to show higher concentrations of ammonia during wet periods, and even then the 

concentrations differences are quite limited.   

 
 

Figure 14.  Average ammonia results for 2009 comparing wet and dry periods. 
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portions of the lake bottom through sediment and/or vegetation removal.  Hypolimnetic or deep 

water discharge from the lake outlet during the period of summer stratification is one method to 

reduce internal phosphorus cycling.  This practice is currently employed for Galway Lake and 

should be continued.  Other in-lake methodologies for phosphorus control are based on physical 

and chemical inactivation of phosphorus in lake-bottom sediments.  Physical controls are 

generally keyed to aeration of the deeper waters of the lake during the period of summer 

stratification, preventing the depletion of oxygen in these areas and the resultant release of 

phosphorus from lake-bottom sediments.  Aeration requires air pumping systems or injection of 

oxygen, either of which are costly alternatives to the current release of hypolimnetic waters 

containing elevated levels of phosphorus.  Chemical inactivation of phosphorus in lake 

sediments generally employs alum or sodium aluminate, which bind phosphorus containing 

particles and trap them in the lake bottom where they are not available to algae.  Whole lake 

alum treatments are costly, have a number of potentially harmful side effects and generally only 

last for a few years before retreatment is required.   

 

Controlling phosphorus release from the watershed into Galway Lake will certainly provide the 

greatest benefit to the lake.  Based on regional studies, stormwater runoff has been identified as 

the single largest source of phosphorus to lakes within our region.  Stormwaters are not just the 

channelized flows that we see in storm sewers, streams and rivers, but also sheet flow over our 

lawns, gardens, and driveways.  While stormwaters can be a direct source of phosphorus, they 

are also the vehicle that moves nutrients and pollutants from the terrestrial portion of the 

watershed to the lake.  Nutrients and pollutants are often derived from human activities including 

septic systems, lawn and garden fertilizers, pesticides, pet and farm animal wastes, lubricants and 

fuels, and host of other sources.  Shallow groundwaters can also carry pollutants, particularly 

where septic systems or other waste disposal devices are located in areas with high groundwater 

tables.  Lack of separation of wastewater treatment devices from groundwater renders soils 

ineffective in waste removal.  A number of mechanisms exist to reduce the impact of stormwater 

runoff, but the most basic are keyed to keeping clean waters clean.  By that is meant that runoff 

waters from homes, driveways and lawns should not be diverted into streams but should be 

captured and infiltrated into dry wells or similar structures where the soils and their associated 

bacteria will capture and cleanse the runoff waters.  Maintenance of green borders on streams 

and waterfronts are also critical to capturing nutrients and pollutants before they reach the lake.  

Forests are ten times more effective at capturing nutrients than shrub-lands and 100 times more 

effective than grasslands.  For a more complete discussion of riparian buffers, a brief internet 

search will provide a wealth of information.      
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Appendix B.  Galway Lake Aquatic Plant Survey Results for 2009 

 

 Abundance Codes:   

 1 = trace, fingerful on rake   3 = moderate growth, rake full of plants 

 2 = sparse growth, handful on rake  4 = dense growth, difficult to bring into boat 
 

  

Species Codes: 

 

Code Species  Common Name  Code Species  Common Name  

      

CD Ceratophyllum demersum  Coontail  PU Potamogeton pusillus  Narrow-leaf Pondweed  

CH Chara species  Musk Grass  PV Potamogeton vaseyii  Vasey's Pondweed  

EC Elodea canadensis  Waterweed  PW Potamogeton praelongus  White stem Pondweed  

MS Myriophyllum spicatum  Eurasian watermilfoil  PZ Potamogeton zosteriformis  Flat stem Pondweed  

NF Najas flexilis Water Naiad SA Sparganium spp.  Bur Reed  

PE Potamogeton epihydrus  Ribbon leaf Pondweed  SP Sagittaria graminea  Arrowhead  

PG Potamogeton gramineus  Variable Pondweed  TN Trapa natans  Waterchestnut 

PI Potamogeton illinoensis  Illinois Pondweed  ZD Zosterella dubia  Water stargrass  

PP Potamogeton perfoliatus  Clasping Pondweed  VA Vallisneria americana  Duck Celery  

PR Potamogeton robbinsii  Robbins Pondweed     
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Survey Latitude Longitude Depth CD CH EC NF PE PG PI PP PR PU PV PW PZ SA SP VA ZD TN MS Algae 

Point 

  

(m)                                         

538 -74.078 43.041 0.5 4 2 3                         1     3   

457 -74.081 43.035 0.6   4   4                             2   

422 -74.082 43.041 0.9 2 3 2 3                     2 2   2 2 2 

489 -74.085 43.032 0.9   3   3             1 3     3 3         

425 -74.078 43.040 1.0   3 2 3                     4       2 2 

456 -74.070 43.036 1.0   4   4       2               2         

493 -74.079 43.032 1.0       2   2                         2   

535 -74.085 43.028 1.0   2   5   2             1   1 3         

598 -74.074 43.022 1.0       3   2                   3     2   

431 -74.075 43.039 1.1 2 2   2                     4         1 

504 -74.085 43.031 1.1   3 1 5             1               1   

546 -74.076 43.028 1.1       2                                 

607 -74.070 43.021 1.1   4   3             1     1             

468 -74.079 43.034 1.2       5       2               2         

439 -74.072 43.038 1.3   3   2                       2     2 2 

467 -74.069 43.035 1.5       3     3                           

467dup -74.069 43.035 1.5       4   2 3                           

487 -74.066 43.032 1.5       5             2   1   2           

604 -74.074 43.021 1.6   3   3             2               3   

477 -74.079 43.033 1.7   3   5       2               2         

585 -74.073 43.024 1.7 3   3 3             2   2           2   

573 -74.074 43.026 1.8   3   3             2       3           

423 -74.080 43.041 1.9 4 2 2 3                         2     2 

424 -74.079 43.040 1.9 4 5 2 2                             2   

486 -74.068 43.033 1.9       5             2       1           

547 -74.074 43.028 1.9     3 3       3     1 3 3     3         

430 -74.076 43.039 2.0   5   3       2                         

488 -74.065 43.033 2.0 2 2 2 5           1 2         2         

536 -74.084 43.028 2.0   3   5       3               2         

541 -74.066 43.031 2.0   2   5   2                   2         
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Survey Latitude Longitude Depth CD CH EC NF PE PG PI PP PR PU PV PW PZ SA SP VA ZD TN MS Algae 

Point 

  

(m)                                         

591 -74.074 43.023 2.0   4   3                 3               

426 -74.081 43.039 2.1 3 3 2                   2       2   2   

455 -74.071 43.036 2.2       5                             2   

520 -74.085 43.030 2.2   4                   3                 

458 -74.080 43.035 2.4   3   3               3 2           3   

466 -74.070 43.035 2.4       5   3                   2         

428 -74.079 43.039 2.5 4   2                 3 3           5   

432 -74.081 43.038 2.5   3   3           2   3             4 3 

519 -74.086 43.030 2.5 3                                   5 4 

447 -74.081 43.036 2.6 3               3                   5   

537 -74.083 43.028 2.6   4   3   3         2                   

427 -74.080 43.039 2.7 3                     4 3               

429 -74.078 43.039 2.7 5                               2   2   

438 -74.074 43.038 2.7       1                             5   

440 -74.081 43.037 2.8 4   3                 3 2           4   

490 -74.084 43.032 2.8 3                     4             2   

437 -74.075 43.038 2.9 4   2                   2           5   

559 -74.074 43.027 2.9 3   2             2 2 3 3           5   

436 -74.076 43.038 3.0 4   5                   3           3   

448 -74.080 43.036 3.0 4   2                 4 2               

454 -74.073 43.036 3.0   3 2 3           1     2           3   

492 -74.081 43.032 3.0 2   2                 3 2           5   

578 -74.068 43.026 3.0           1                         3   

476 -74.069 43.034 3.1   3   3               2 2           2   

505 -74.084 43.031 3.1 3     1               2 3           5   

579 -74.074 43.025 3.1     3 2           3     2 1   3 3       

446 -74.074 43.037 3.2 5                       3           3   

553 -74.067 43.028 3.2                       3 3           5   

433 -74.080 43.038 3.3 3                     5 2           3   

434 -74.079 43.038 3.3 3                     5 2               
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Survey Latitude Longitude Depth CD CH EC NF PE PG PI PP PR PU PV PW PZ SA SP VA ZD TN MS Algae 

Point 

  

(m)                                         

565 -74.067 43.027 3.3 3                 2   3 3           5   

435 -74.078 43.038 3.4     3             2   3     2   2   3   

442 -74.079 43.037 3.4 5                     2 2           3   

449 -74.079 43.036 3.4 5   3             1   3                 

465 -74.071 43.035 3.4   3                   2 3               

469 -74.078 43.034 3.4 3               3       2           4   

441 -74.080 43.037 3.5 5   2                 4 2               

459 -74.079 43.035 3.5 3                     4 2           3   

597 -74.067 43.023 3.5 4                     3 3           5   

534 -74.068 43.029 3.6     2             1   2 3           3   

540 -74.068 43.031 3.6 2   2                 3 2           5   

572 -74.075 43.026 3.7   4   3 2             3 3     2         

450 -74.078 43.036 3.8 4   2                 3 2           3   

584 -74.068 43.025 3.8   4 2 3             1   3           2 2 

609 -74.067 43.024 3.8 2                     3             5   

445 -74.075 43.037 3.9 4                     4 2               

491 -74.083 43.032 3.9 4                     4             3   

444 -74.076 43.037 4.0 3   3                 5                 

460 -74.078 43.035 4.0 3                     5 2               

485 -74.069 43.033 4.0 3 2 3 2           2     2     2     2   

443 -74.078 43.037 4.1 5                     1                 

451 -74.076 43.036 4.1                       5                 

453 -74.074 43.036 4.1                     3 4                 

475 -74.070 43.034 4.1 3   2             2   2 2           3   

571 -74.076 43.026 4.1                   4 2         2     2   

521 -74.084 43.030 4.2                       4             1   

539 -74.069 43.031 4.2 1                     5                 

556 -74.081 43.027 4.2 2   4                 3 3               

566 -74.083 43.026 4.2                       1             5   

592 -74.073 43.023 4.2                       5 3           3   
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Survey Latitude Longitude Depth CD CH EC NF PE PG PI PP PR PU PV PW PZ SA SP VA ZD TN MS Algae 

Point 

  

(m)                                         

452 -74.075 43.036 4.3 2                     5                 

464 -74.073 43.035 4.3                       4                 

542 -74.081 43.028 4.4                       5             2   

605 -74.073 43.021 4.4                       5             2   

596 -74.068 43.023 4.5                       4 2           3   

461 -74.076 43.035 4.6                       4                 

606 -74.072 43.021 4.7 3                     4             3   

463 -74.074 43.035 4.8                       4                 

470 -74.076 43.034 4.8 2                     3                 

474 -74.071 43.034 4.8 5                     3 3               

599 -74.073 43.022 4.8                       5 3               

462 -74.075 43.035 4.9 2                     4                 

494 -74.078 43.032 4.9 3 2               2     2           2   

564 -74.068 43.027 4.9                       4                 

471 -74.075 43.034 5.0 4                     2                 

478 -74.078 43.033 5.0 4                       2               

479 -74.076 43.033 5.0 5                     2             2   

484 -74.070 43.033 5.0 2                     2                 

500 -74.070 43.031 5.0 2 2 3             2   2 2               

508 -74.080 43.031 5.0 1 1                                     

522 -74.083 43.029 5.0                       4                 

517 -74.069 43.030 5.1 3   2             2   3 3           3   

574 -74.073 43.026 5.1 3 2 3             1                     

472 -74.074 43.034 5.2   1                     2               

473 -74.073 43.034 5.2 2 1               2                     

480 -74.075 43.033 5.2                   1                     

483 -74.071 43.033 5.2   3                                     

506 -74.083 43.031 5.2                       5                 

507 -74.081 43.031 5.2 3                   2 3             2   

602 -74.069 43.022 5.2   2 4             2     3           3   
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Survey Latitude Longitude Depth CD CH EC NF PE PG PI PP PR PU PV PW PZ SA SP VA ZD TN MS Algae 

Point 

  

(m)                                         

523 -74.081 43.029 5.5   2                                     

481 -74.074 43.033 5.6   1 1                   2               

482 -74.073 43.033 5.6 2 1                                     

545 -74.078 43.028 5.6 4 1 1             2                     

552 -74.068 43.028 5.6 2 2 2             2     2               

601 -74.070 43.022 5.6   2               3                     

499 -74.071 43.031 5.7 2 1                                     

510 -74.078 43.031 5.7 2 1                                     

495 -74.076 43.032 5.8                                         

496 -74.075 43.032 5.8   1                                     

509 -74.079 43.031 5.8 2 3                     1               

497 -74.074 43.032 5.9                                         

524 -74.080 43.029 5.9                                         

533 -74.069 43.029 5.9   3                                     

543 -74.080 43.028 5.9   2                     1           1   

544 -74.079 43.028 5.9   2                                     

589 -74.068 43.024 5.9   2               1                     

498 -74.073 43.031 6.0  3                  1                     

511 -74.076 43.030 6.0                                         

516 -74.070 43.030 6.0   1                                     

525 -74.079 43.029 6.0                                         

528 -74.075 43.029 6.0                                         

551 -74.069 43.028 6.0   2                                     

577 -74.069 43.026 6.0                                         

512 -74.075 43.030 6.1 

 

                                      

526 -74.078 43.029 6.1                                         

527 -74.076 43.029 6.1                                         

563 -74.069 43.027 6.1                                         

595 -74.069 43.023 6.1                                         

513 -74.074 43.030 6.2                                         
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Survey Latitude Longitude Depth CD CH EC NF PE PG PI PP PR PU PV PW PZ SA SP VA ZD TN MS Algae 

Point 

  

(m)                                         

550 -74.070 43.028 6.2                                         

515 -74.072 43.030 6.4                   

 

                    

600 -74.072 43.022 6.4   1                                     

514 -74.073 43.030 6.4 1                                       

529 -74.074 43.029 6.4   1                                     

575 -74.072 43.026 6.6                                         

576 -74.070 43.026 6.6                                         

530 -74.073 43.029 6.7                                         

532 -74.070 43.029 6.7                                         

560 -74.073 43.027 6.7                                         

562 -74.070 43.027 6.7                                         

582 -74.070 43.025 6.7                                         

588 -74.069 43.024 6.7                                         

531 -74.071 43.029 6.8                                         

549 -74.072 43.028 6.8                                         

583 -74.069 43.025 6.8                                         

594 -74.070 43.023 6.8                                         

548 -74.073 43.028 6.9                                         

561 -74.072 43.027 6.9                                         

593 -74.072 43.023 7.0                                         

587 -74.070 43.024 7.1                                         

586 -74.072 43.024 7.4                                         

580 -74.073 43.025 7.7                                         

581 -74.072 43.025 7.7                                         

570 -74.078 43.026 7.9                                         

569 -74.079 43.026 8.2                                         

568 -74.080 43.026 8.8                                         

567 -74.081 43.026 9.0                                         
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Appendix C.  Galway Lake Bacterial Assessment Results for 2009 
Results are listed alphabetically by site 

  
Total Coliform Fecal Coliform 

 
SITE DATE Bacteria/100ml Bacteria/100ml NOTES 

     
Site 1 - North Chucktanunda Stream @ culvert under Crooked St. 08-Jun-09 90? 13? Goose droppings, low flow 

Site 1 - North Chucktanunda Stream @ culvert under Crooked St. 22-Jun-09 110 14 rain, mod. flow, brown water 

Site 1 - North Chucktanunda Stream @ culvert under Crooked St. 14-Jul-09 32? 14 low flow, brown 

Site 1 - North Chucktanunda Stream @ culvert under Crooked St. 11-Aug-09 50? 21 Warm, low flow, brown 

Site 1 - North Chucktanunda Stream @ culvert under Crooked St. 25-Aug-09 84? 35 Moderate flow, warm, brown 

Site 2 - North Chucktanunda Stream just N of purple house on Hermance Rd. 08-Jun-09 53? 29? Cold, clear 

Site 2 - North Chucktanunda Stream just N of purple house on Hermance Rd. 22-Jun-09 90 28 high flow, brown water 

Site 2 - North Chucktanunda Stream just N of purple house on Hermance Rd. 14-Jul-09 72? 63? down tree, cool, clear 

Site 2 - North Chucktanunda Stream just N of purple house on Hermance Rd. 11-Aug-09 180 40 Warm, moderate flow, brown 

Site 2 - North Chucktanunda Stream just N of purple house on Hermance Rd. 25-Aug-09 150 39 Moderate flow, cool 

Site 3 - North Chucktanunda Stream @ culvert under Hermance Rd. 08-Jun-09 52 33 Cold, clear 

Site 3 - North Chucktanunda Stream @ culvert under Hermance Rd. 22-Jun-09 110 43 high flow, brown water 

Site 3 - North Chucktanunda Stream @ culvert under Hermance Rd. 14-Jul-09 87? 57 moderate flow, brown, cool 

Site 3 - North Chucktanunda Stream @ culvert under Hermance Rd. 11-Aug-09 130 45 Moderate flow, warm, brown 

Site 3 - North Chucktanunda Stream @ culvert under Hermance Rd. 25-Aug-09 230 44 Moderate flow, cool 

Site 4 - Stormwater culvert under Hermance Rd. next intersection with schoolhouse Rd. 08-Jun-09 350 3 low flow, clear 

Site 4 - Stormwater culvert under Hermance Rd. next intersection with schoolhouse Rd. 22-Jun-09 280 26 cool, clear, moderate flow 

Site 4 - Stormwater culvert under Hermance Rd. next intersection with schoolhouse Rd. 14-Jul-09 430 22 low flow, clear, cold 

Site 4 - Stormwater culvert under Hermance Rd. next intersection with schoolhouse Rd. 11-Aug-09 1290? 57 Warm, low flow 

Site 4 - Stormwater culvert under Hermance Rd. next intersection with schoolhouse Rd. 25-Aug-09 580 11? Low flow, cold, clear 

     

     

     
Site 5 - Stormwater creek fed by site 4 and springs 08-Jun-09 140 11 Groundwater, low flow 
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Total Coliform Fecal Coliform 

 
SITE DATE Bacteria/100ml Bacteria/100ml NOTES 

Site 5 - Stormwater creek fed by site 4 and springs 22-Jun-09 180 38 clear, cold 

Site 5 - Stormwater creek fed by site 4 and springs 14-Jul-09 310? 60? clear, cold 

Site 5 - Stormwater creek fed by site 4 and springs 11-Aug-09 120 27 Cold, clear, low flow 

Site 5 - Stormwater creek fed by site 4 and springs 25-Aug-09 600? 100? Moderate flow, cold, clear 

Site 6 - West Bay Inlet stream upstream from house at creek side on Crooked St. 08-Jun-09 120? 10 brown water, moderate flow 

Site 6 - West Bay Inlet stream upstream from house at creek side on Crooked St. 22-Jun-09 130 15 moderate flow, brown 

Site 6 - West Bay Inlet stream upstream from house at creek side on Crooked St. 14-Jul-09 330 98 low flow, brown, cool 

Site 6 - West Bay Inlet stream upstream from house at creek side on Crooked St. 11-Aug-09 280 56 Low flow, brown 

Site 6 - West Bay Inlet stream upstream from house at creek side on Crooked St. 25-Aug-09 470? 42 Moderate flow, cold, clear 

Site 7 - West Bay Inlet stream at east side of culvert under Crooked St. 08-Jun-09 500 17 brown water, moderate flow 

Site 7 - West Bay Inlet stream at east side of culvert under Crooked St. 22-Jun-09 160 30 moderate flow, brown 

Site 7 - West Bay Inlet stream at east side of culvert under Crooked St. 14-Jul-09 320 200 low flow, brown, cool 

Site 7 - West Bay Inlet stream at east side of culvert under Crooked St. 11-Aug-09 420 99 Low flow, brown 

Site 7 - West Bay Inlet stream at east side of culvert under Crooked St. 25-Aug-09 210? 55 Moderate flow, cold 

Site 8 - North Cove of Galway Lake 08-Jun-09 12 8 Water temp 20
o
C, pollen 

Site 8 - North Cove of Galway Lake 22-Jun-09 27? 26 many ducks, warm 

Site 8 - North Cove of Galway Lake 14-Jul-09 3 2 filamentous algae, clear 

Site 8 - North Cove of Galway Lake 11-Aug-09 10 11 many ducks, warm, clear 

Site 8 - North Cove of Galway Lake 25-Aug-09 20 4 Warm, clear, no ducks 

     
lt is less than 

    
? Excessive background (non-target) bacterial growth 
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Appendix D.  Galway Lake Chemical Assessment Results for 2009 

Results are listed alphabetically by site 

 

   
Specific Total 

 Site Name Site Date Conductance Phosphorus Ammonia 

  Number    uS/cm ug P/l mg N/l 

      North Chucktanunda @ Crooked St. Culvert Site 1 8-Jun-09 194.8 20.1 0.01 

North Chucktanunda @ Crooked St. Culvert Site 1 22-Jun-09 159.9 18.1 lt 0.01 

North Chucktanunda @ Crooked St. Culvert Site 1 14-Jul-09 232.8 15.1 0.012 

North Chucktanunda @ Crooked St. Culvert Site 1 11-Aug-09 219.6 14.7 0.012 

North Chucktanunda @ Crooked St. Culvert Site 1 25-Aug-09 230.0 14.9 0.017 

North Chucktanunda, Hermance Rd Site 2 8-Jun-09 212.4 16.1 lt 0.01 

North Chucktanunda, Hermance Rd Site 2 22-Jun-09 164.1 17.6 lt 0.01 

North Chucktanunda, Hermance Rd Site 2 14-Jul-09 238.0 16.2 lt 0.01 

North Chucktanunda, Hermance Rd Site 2 11-Aug-09 239.6 20.3 lt 0.01 

North Chucktanunda, Hermance Rd Site 2 25-Aug-09 231.4 19.9 lt 0.01 

North Chucktanunda @ Hermance Rd. Culvert Site 3 8-Jun-09 199.9 15.9 lt 0.01 

North Chucktanunda @ Hermance Rd. Culvert Site 3 22-Jun-09 167.8 17.2 lt 0.01 

North Chucktanunda @ Hermance Rd. Culvert Site 3 14-Jul-09 238.2 15.4 lt 0.01 

North Chucktanunda @ Hermance Rd. Culvert Site 3 11-Aug-09 252.8 21.4 lt 0.01 

North Chucktanunda @ Hermance Rd. Culvert Site 3 25-Aug-09 235.8 18.4 lt 0.01 

Storm Culvert @ Hermance Rd. + Schoolhouse Rd. Site 4 8-Jun-09 759.2 6.6 lt 0.01 

Storm Culvert @ Hermance Rd. + Schoolhouse Rd. Site 4 22-Jun-09 500.3 7.5 lt 0.01 

Storm Culvert @ Hermance Rd. + Schoolhouse Rd. Site 4 14-Jul-09 635.2 4.5 lt 0.01 

Storm Culvert @ Hermance Rd. + Schoolhouse Rd. Site 4 11-Aug-09 756.0 4.4 lt 0.01 
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Specific Total 

 Site Name Site Date Conductance Phosphorus Ammonia 

  Number    uS/cm ug P/l mg N/l 

      Storm Culvert @ Hermance Rd. + Schoolhouse Rd. Site 4 25-Aug-09 748.0 4.7 lt 0.01 

      Stormwater Creek fed by site 4 and springs Site 5 8-Jun-09 647.8 44.0 lt 0.01 

Stormwater Creek fed by site 4 and springs Site 5 22-Jun-09 729.5 29.0 0.02 

Stormwater Creek fed by site 4 and springs Site 5 14-Jul-09 698.0 24.5 lt 0.01 

Stormwater Creek fed by site 4 and springs Site 5 11-Aug-09 647.6 28.7 0.012 

Stormwater Creek fed by site 4 and springs Site 5 25-Aug-09 664.4 59.2 lt 0.01 

West Bay Inlet upstream on Crooked St. Site 6 8-Jun-09 224.8 23.0 lt 0.01 

West Bay Inlet upstream on Crooked St. Site 6 22-Jun-09 175.6 20.8 lt 0.01 

West Bay Inlet upstream on Crooked St. Site 6 14-Jul-09 227.4 23.8 lt 0.01 

West Bay Inlet upstream on Crooked St. Site 6 11-Aug-09 249.4 23.5 lt 0.01 

West Bay Inlet upstream on Crooked St. Site 6 25-Aug-09 241.6 22.9 lt 0.01 

West Bay Inlet east side culvert Crooked St. Site 7 8-Jun-09 232.0 22.0 lt 0.01 

West Bay Inlet east side culvert Crooked St. Site 7 22-Jun-09 175.3 31.2 lt 0.01 

West Bay Inlet east side culvert Crooked St. Site 7 14-Jul-09 226.2 22.0 lt 0.01 

West Bay Inlet east side culvert Crooked St. Site 7 11-Aug-09 239.8 23.7 lt 0.01 

West Bay Inlet east side culvert Crooked St. Site 7 25-Aug-09 221.0 23.1 lt 0.01 

North Cove of Galway Site 8 8-Jun-09 196.5 16.6 lt 0.01 

North Cove of Galway Site 8 22-Jun-09 187.4 13.8 lt 0.01 

North Cove of Galway Site 8 14-Jul-09 206.2 16.2 lt 0.01 

North Cove of Galway Site 8 11-Aug-09 221.8 12.2 lt 0.01 

North Cove of Galway Site 8 25-Aug-09 193.6 10.5 lt 0.01 
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Appendix E.  Lake Management Techniques 

 

Lake management is generally keyed to maintenance or improvement of an accustomed 

use rather than what is best for a lake from a purely environmental standpoint.  It should 

be realized that while discussing lake management, we are actually managing not only 

the lake but all the land area that drains into it as well, its' watershed.  Management of a 

lake as a valuable resource is a necessary step, even if there are no perceived water 

quality problems occurring at the present time.  As with any management decision, there 

is a step-wise progression of activities which if followed will allow for sound decisions 

based on the most informed judgment.  The management of aquatic vegetation is one 

aspect of an overall management plan for your lake. Whether or not your lake has any 

obvious problems, you should have a lake-wide management plan that includes a 

vegetation component.  In fact, it is even better to have such a plan if you do not have any 

obvious nuisance problems – then you can manage your lake to prevent problems from 

occurring, which is much cheaper and more effective than attempting to remedy an 

existing problem.  In lake management more than elsewhere, the old adage is true: "An 

ounce of prevention is worth a pound of cure."  A basic management plan for any lake 

should have five important components: 

 

 PREVENTION 

 IDENTIFICATION 

 EDUCATION 

 MONITORING 

 CONTROL AND REASSESSMENT 

 

Of course, these five aspects have overlapping activities, but they outline basic areas for 

lake management practice.   

 

Prevention.  With all potential lake problems, prevention is easier and more effective 

than attempting to solve these problems afterward.  With aquatic plant problems in 

particular and most lake-water problems in general, there are two main areas to address in 

preventing future nuisance occurrences. These areas are important to pursue even if a 

problem is occurring.  

 

1.  Reduce the addition of nutrients, sediments and pollutants into the lake.  Most 

problems encountered in lakes can be traced to excess nutrients either 

dissolved in the incoming waters or carried with sediments suspended in 

runoff waters.  Rooted aquatic plants derive their nutrients from the sediment.  

Algae, particularly plankton, extract their nutritional requirements from the 

water.  Efforts should be made to reduce nonpoint sources of pollution, 

particularly stormwater runoff, which carries soil particles, nutrients and 

frequently a host of other pollutants.  Potential sources of nutrients getting 

into the lake should be identified, and steps toward remediation made.  This 

will also reduce the likelihood of algal blooms in the future, reduce 

sedimentation and generally improve transparency.  
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2.  Prevent the introduction of exotic species.  Prevention of exotic species 

introduction is best done by informing all lake users of the dangers of exotic 

species, checking and/or cleaning all boats entering and leaving the lake of 

plant fragments and propagules, enforcing rules on introducing species, and 

preventing the introduction of exotic species in upstream reaches of your 

waterway (upstream lakes and rivers).  Also, discourage lake users from 

feeding waterfowl. Large collections of waterfowl increase the likelihood of 

nuisance plant and animal introductions via waterfowl transport. It also has 

other benefits, such as reducing the spread of swimmers itch and other forms 

of contact dermatitis, and other public health concerns. 

 

Identification.  Determining what constitute the major problems in a lake is generally a 

search for symptoms rather than causes; for instance, complaints of too much algae, too 

many weeds, not enough fish, etc.  Developing a consensus of opinion regarding the 

problems of any lake generally involves a variety of lake users including landowners, 

visitors, local and regional government agencies and commercial interests. Involving all 

of these groups in the management process, from the formative stages, will short circuit 

many potential problems and lead to a better management plan. 

 

Education.  Educating the lake association members and lake users about the basic facts 

of lake ecology and lake management will greatly assist the management of your lake. 

Education will make people aware of both the potential problems, and of the solutions to 

these problems.  It will make the public more amenable to changing the way they use the 

lake or land around the lake, and create support for action in preventing lake problems 

from occurring. It will also increase peoples appreciation for the lake and its delicate 

natural balance.   

 

Monitoring.  In addition to periodic examination of water quality and aquatic plant 

communities as discussed in this report, your lake association should continue with your 

established lay monitoring program through CSLAP.  Lay monitors can generate 

information on water transparency, chemical characteristics, and the extent of native and 

non-native aquatic plants after some basic instruction.  This is generally a cost effective 

way to gather basic information on your lake.  If sudden shifts in any of the parameters 

measured are found, if unknown species are observed, or much denser growths observed 

than previously seen, the staff of the Fresh Water Institute may be able to offer 

suggestions for further investigation or identifications for the plants found.  NYS DEC 

can also identify plants for you or offer assistance in tracing problems to their causes.  If 

the plants are exotic species or sources of pollutants are readily identifiable, immediate 

action on control may allow a low-impact control method, for example hand harvesting to 

control the plants.  As with the control of cancer in the human body, so the early 

diagnosis and control of nuisance plants, particularly exotic species, and sources of 

pollution will increase the likelihood of successfully managing your lake.   

 

Control and Reassessment.  If nuisance plant conditions develop or other problems 

arise, and control needs to be implemented, six principles are accepted for a program of 

Integrated Lake Management (ILM): 
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1. Integrate individual control tactics into an overall ILM strategy,  

2. Treat the cause of the problem,  

3. Manage the ecosystem according to economic and environmental thresholds, 

4. Monitor the ecosystem for changes, 

5. Develop and maintain interdisciplinary coordination, and 

6. Manage the ecosystem by management units and uses. 

 

1. Control tactics.   No one control tactic is appropriate for all areas of a lake, at all 

times.  If anyone tells you that "Tactic X" (such as a particular chemical, herbicides in 

general, dredging, harvesting, or whatever) is the only way to treat a lake problem, you 

have found a bona fide non-expert who should be ignored.  Develop a plan for managing 

your lake, which utilizes several different control tactics, and review it every few years to 

revise or replace the tactics used.   

 

There are four basic types of tactics: 

 

 BIOLOGICAL 

 CHEMICAL 

 MECHANICAL 

 PHYSICAL 

 

All of these techniques will require monitoring, reassessment, and reevaluation.  There is 

no perfect control tactic, which can be applied with the results that all of our troubles will 

disappear. 

 

Biological.  Biological control is used principally to deal with aquatic plant 

problems, and utilizes an organism that is either a disease of plants, eats plants, or is 

a plant that can outcompete the nuisance plant, yet does not become a nuisance 

itself.  Some examples of biological control organisms currently being examined for 

the three types mentioned above are fungi, other plants, crayfish, insects, and plant-

eating fish.  Although some of these possibilities look promising, none are currently 

implemented with success in New York State.  Other examples of biological control 

can also be found in fisheries management, where stocking of game fish or forage 

fish is a common practice.  A thorough understanding of the complex interaction at 

all levels of the food web is necessary to avoid serious repercussions.  Stocking of 

lakes is generally tightly controlled by the NYSDEC.  Private pond owners may get 

management suggestions from the Cooperative Extension Service.  Biological 

control within the terrestrial portions of the basin generally takes the form of 

planting of erosion resistant species and maintenance of "green strips" or riparian 

buffers along the shoreline.  These plantings are of particular importance along the 

lake shore and in areas of excessive drainage, steep slopes or coarse soils.  

Vegetation helps to slow the movements of water, trap eroding soils and capture 

nutrients before they reach the lake.  These are generally included in what is termed 

Best Management Practices (BMP) for control of runoff and resultant erosion.  The 
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local Soil and Water Conservation Service can provide useful information on 

erosion control and soil stabilization. 

 

Chemical.  Chemical control of aquatic plants is the most common in the United 

States, but is not as common in New York State.  Copper based compounds 

including copper sulfate are often used to control nuisance algal blooms, but have 

little effect on rooted vegetation.  However, since the permit is easily acquired, 

many lake associations try to use them anyway.  Chemical control requires a permit 

from NYS DEC region office.  It is more difficult to get such a permit for a lake 

that is a drinking water supply or one that is within the Adirondack Park.  If such a 

permit is obtained, there will be requirements on how long the lake not be used for 

recreational activities, with signs posted notifying the public of such a ban, and only 

a portion of the lake may be controlled in a single application or during a single 

year.  Although the federal government (US EPA) licenses, or "labels", many 

herbicides in the country, each state may also restrict the herbicides available within 

the state - a state "label" process.  New York State is one of the most restrictive, 

with only a few herbicides approved for use in surface waters.  For submersed 

aquatic plants, the most commonly used herbicides include 2,4 D (Diquat), 

fluridone (Sonar) and triclopyr (Renovate).  These chemicals have many restrictions 

on use and on the use of the water afterwards.  In addition to the work involved in 

obtaining permits from government agencies, the herbicide itself must be applied by 

a licensed applicator.  Therefore, those interested in using herbicides or other 

chemicals should contact a lake management consulting firm to assist in the entire 

process, from permit applications through herbicide application.  The long-term 

effects of herbicide applications are still suspect by many, but there is no doubt that 

the herbicides employed today are far less toxic and deleterious than those used two 

decades ago.  Innovative herbicides are also under development.  For instance, 

growth hormones may be applied in the future to prevent flowering and seed set in 

Waterchestnut, with no impact on animals.  However, those herbicides are still in 

the future.  Other chemical control agents are used to restrict the availability of 

nutrients, thus reducing the abundance of algae.  These generally key on tying up 

phosphorus compounds within the sediments and reducing their availability to 

planktonic algae.  This is an inlake solution to nutrient enrichment and generally 

requires that additional steps be taken outside the lake to restrict the addition of 

nutrients.  These out of lake restrictions usually require management of stormwater 

runoff, point sources of pollution (e.g., sewage) and a host of other potential 

sources. 

 

Mechanical.  Mechanical control involves a large number of techniques that use 

machinery to remove plant material. Some of these techniques may also overlap 

with the last category, physical control.  In general, mechanical methods are long-

term mitigation techniques that are very expensive and often very slow to achieve 

control.  The most common form of mechanical control for aquatic plants is cutting 

or harvesting.  The difference between these two is that cutting involves only the 

mowing of plant material, while harvesting includes the removal of this material 

from the lake.  These techniques are slow, expensive, and do little towards a 
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permanent solution of the plant problem - as well as creating the problem of what to 

do with the harvested or cut plants.  A low-tech approach to mechanical aquatic 

plant control includes hand harvesting, using simple hand tools, and other labor-

intensive control measures.  These techniques are often quite successful on a small 

scale, and have the advantage of using volunteer labor versus large amounts of 

money.  They can be particularly effective on annual species such as waterchestnut, 

which must grow from seed each year.  Hand harvesting prior to seed production 

can eradicate this species. 

 

Physical.  Physical control techniques alter the plant's environment, thus making it 

unfavorable for the plants to exist.  Some typical aquatic plant control techniques in 

this category are benthic mat materials placed on the bottom, dredging, dyes, 

drawdown and nutrient inactivation.  In-lake physical control techniques for 

nutrient and sediment removal generally involve dredging or hypolimnetic 

withdrawal of nutrient rich waters during summer stratification.  Many of these 

techniques are quite successful, but may require large amounts of money or labor.  

Often, the local regulatory agency is hesitant to allow these control efforts due to an 

alteration in spawning habitat for fish or habitat for other organisms.  Physical 

control techniques within the lake's watershed are frequently aimed at diversion or 

infiltration of nutrient rich runoff waters.  These may take the form of diversion of a 

sewage treatment plant effluent out of the lakes watershed, building of stormwater 

retention and infiltration devices, installation of sediment traps along roadways, and 

a number of other methods.  As with most physical controls, these projects require 

substantial funding for construction and monitoring. 

 

Management Option Cost per Acre Limitations 

   

Lake Level Drawdown $0 
non-selective, limited to depth of 

outlet structure 

Hand Harvesting $30,000 
limited to low density growth, labor 

intensive 

Suction Harvesting $20,000 
limited to moderate density growth, 

labor intensive 

Benthic Barrier $20,000 non-selective, labor intensive 

Herbicide $2000 public perception, moderate selectivity 

Grass Carp $400 - $500 non-selective, turbidity 

Insects $400 - $500 some selectivity,  experimental  

 

2.  Treat the cause of the problem.  Most aquatic control techniques are merely 

cosmetic, like mowing the lawn, and only treat the symptom of the problem.  Although 

this may be necessary to allow use of the lake, a control strategy must also examine what 

can be done in the long-term to control the aquatic plants.  As with prevention, a key to 

this effort is to identify and remediate nonpoint and point sources of pollution, and 

prevent the influx of exotic plant and animals, or even the continued reintroduction of the 

species in question.  Although treating the cause of the problem may be more difficult, in 

the long run it will produce significant results toward improving the lake.  
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3.  Manage according to environmental and economic thresholds.  In developing an 

overall strategy for managing your lake, realize early the limitations of the environment 

on which you are working, or limitations of the economic base or funding you have.  In 

reality, this phase is a complicated way of saying something very practical – know your 

limits.  Don't get your expectations up without reason.  Environmental thresholds are the 

acceptable limits for management of your lake in terms of human health or ecosystem 

risk.  If your lake is a drinking water supply, it will be much more difficult to obtain 

permits for herbicide use than if it is a lake for fishing use only.  Also, the lake residents 

must ultimately agree on the chosen technique for the permit to be issued.  Other 

environmental thresholds might include not considering drawdown in lakes without 

dams, or ones with sensitive classified wetlands.  Economic thresholds are limits of the 

potential costs of each technique, relative to your budget.  Hand harvesting is cost-

effective if using volunteer labor, but may not be cost-effective if commercial divers are 

employed.  Benthic barrier mats are realistic for small applications (one acre or less per 

area), but are unrealistic for treating all of a 100 acre lake.  No technique is without some 

drawbacks, either environmental or economic.  Therefore, the best choice must be made 

for the given thresholds.   

 

4.  Monitor the ecosystem for changes.  With all control techniques, or while examining 

the problem, the lake environment and plant populations must be monitored to see if 

problems are persistent, or increasing, to examine if control techniques are working, and 

to assess the environmental impact of control techniques.  Without adequate information 

on the lake, including its watershed, and the problems in question, appropriate 

management techniques cannot be selected. If the techniques are working well, other less 

expensive or more environmentally-sound techniques may be substituted.  Also, 

environmental monitoring will indicate if a technique is having unforeseen adverse 

environmental impacts.  The monitoring program should be tailored for the intensity of 

control, and size of population.   

 

5.  Develop and maintain interdisciplinary coordination.  This simply means to 

maintain ties to governmental agencies (local, state and federal), the lake association 

members and state or national associations, and interested professionals who have special 

abilities necessary for lake management, whether scientific or legal.  To run a successful 

lake management program requires the cooperation of many individuals and groups, 

particularly a diversity of governmental agencies.  Far too many lake associations have 

"shot themselves in the foot" by arrogant demands on regulatory agencies or government 

funding sources.  Although some maintain that is the only way to get their attention, it 

only succeeds in creating an uncooperative atmosphere.  Permits may appear to some to 

be unnecessary inconvenience and bureaucratic intervention, but it is better than allowing 

anyone to do as they wish with a common resource.  Permits ensure that conservative 

action is maintained, preserving the lake from a catastrophic action.  However, the 

resulting inaction is often misunderstood by the local residents of a lake.  If government 

agencies create some inconvenience to lake associations through the requirements of 

permits, they counteract some of this inconvenience by providing some technical 

assistance and opportunities for funding.  Funding is often available from local, county, 
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state and federal programs.  Contacting your local representative or town board member 

may reveal some potential sources of assistance.  State government may also provide 

some assistance through special legislation or programs.  The staff who provide technical 

assistance or funding are generally different from those who review permits.  Scientists, 

lawyers, and educators are often helpful in different phases of lake management.  They 

may volunteer to assist, or work for modest amounts as consultants.  They provide a 

source for technical information not always readily obtained.  The Darrin Fresh Water 

Institute, for instance, has a newsletter and summer seminar series designed in part to 

inform the public.  Professional consultants are generally required for large-scale control 

programs, such as herbicide applications, harvesting, dredging, or larger diagnostic 

studies.  Lake associations must band together to have the required political clout to 

maintain programs to manage lakes.  Two excellent "umbrella" groups are the North 

American Lake Management Society (NALMS) and the New York Federation of Lake 

Associations (FOLA).  Both publish information newsletters and brochures, and 

memberships are available both for lake associations and individuals.   

 

6.  Manage ecosystem by management units or uses.  The lake management strategy 

should identify separate units or areas of use.  These may be locations with differing 

densities of plants, areas of different use, or other special features.  For instance, a beach 

area should be managed at a different intensity and by different methods than a more 

remote area of wetland, with little human use.  Areas predominantly used for waterskiing 

may have different limitations than those used only for fishing.  Also, areas near drinking 

water intakes or engineering structures may have different thresholds than those of lower 

uses.   


