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Introduction 

Amston Lake is a 188 acre lake in Hebron and Lebanon, Connecticut (Figure 1).  Water quality 

monitoring of the lake began in 1994 and has continued annually with few interruptions since 

that time. This report presents findings of monitoring in 2017, and provides examination of 

aspects of the 23-year dataset (1994–2017).  

 

The lake has a small watershed of 655 acres-the drainage basin is only 473 acres, or about 

2.6 times the area of the lake (Figure 1).  The small drainage area provides slow hydraulic 

flushing of the lake, once every 435 days, or about 1.2 years.  This is a theoretical period of 

time for the lake waters to be replaced with new water from the drainage basin.   

 
Figure 1: Amston Lake drainage basin 
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Northeast Aquatic Research visited Amston Lake on October 19th, 2017 to conduct an aquatic 

plant survey. Volunteer monitors conducted water sampling four times in 2017 – on June 13th, 

July 20th, August 18th, and September 26th.  

 

Water quality in 2017 was generally good, although certain factors may indicate the beginning 

of worsening lake condition. Water clarity was excellent during the 2017 season, remaining 

between 4.5 and 6.5 meters. However, there was more anoxic water at the bottom of the lake 

than in any previous year, concomitantly total phosphorus concentrations in the bottom water 

were elevated, most significantly in late September. These two results are outside the range of 

previous and acceptable data so should be considered serious threats to water quality.   

 

During the October aquatic plant survey, 28 species were found in the lake. Robbins pondweed 

(Potamogeton robbinsii), the most abundant species, covered a majority of the lake bottom out 

to about 15 feet deep. No invasive aquatic plants were found in the lake during the survey.  
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Water Quality Results 

The goal of the monitoring has been to track the status of Amston Lake under the framework 

of the Trophic Status Concept in the CT DEEP water quality standards1.  Trophic Status is 

determined by measuring only a few parameters in a lake (Table 1), 1- phosphorus (TP), 2- 

nitrogen (TN), 3- chlorophyll-a (Chlor.-a) and 4- water clarity (Secchi), and comparing results to 

the table below.  The use of chlorophyll-a has largely been replaced by actual cell counts of 

cyanobacteria, which now has much more meaning and importance2.  Not included in the DEEP 

parameter list but considered by Limnologists to be one of the most important indictors3 of 

shifting trophic state is loss of dissolved oxygen content in deepest water during the summer.  

Oligotrophic lakes rarely lose dissolved oxygen in bottom water while Highly Eutrophic lakes 

have >50% of the total volume devoid of oxygen in summer months. 

 
Table 1: Parameters and defining ranges for trophic states of lakes in Connecticut 

 
 
 

 

Water Clarity 

Water clarity (Secchi disk depth) of Amston Lake was documented several times per year from 

1994 through 2014 and again in 2017. From 1994 through 2000, water clarity remained better 

than 4 meters (Figure 2). Typical seasonal pattern during that time period was for clarity to be 

excellent in the spring, good or very good in the summer, and excellent in the fall. Frequently 

during this period (1994-2000) the spring or fall clarity would exceed 6 meters.  In 2001, an 

unprecedented loss of water clarity occurred when summer Secchi disk declined to 2.4 meters, 

far less than the normal summer clarity of 4 meters.  What followed was eight years when 

                                                      
1Source: Regulation on Connecticut Water Quality Standards R-39 Rev. 03/2012 
2http://ct.gov/deep/lib/deep/water/water_quality_management/monitoringpubs/bluegreenalgaeblooms_guidanceforlhds_20

17version.pdf 
3 Wetzel 2001 

Lakes should remain on the left side of the 

blue line to have clear water 
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summer minimum clarity hovered around 3-meters. Slowly over that period the maximum clarity 

increased a little each year.  The data in Figure 2 suggest that when maximum annual clarity 

increased to 6 meters (2008-2009) the minimum clarity began to improve.  The data indicate 

that beginning in 2010 the lake returned to typical clarity readings of the pre-2000 period, i.e. 

back to being excellent in spring and fall and good to very good during the summer.  This is 

exemplified by the 2017 data that showed excellent readings of 6.2 meters in June, 6.5 meters 

in September, and very good summer reading of 4.8 meters (Table 2).  

 

Table 2: Secchi disk depths (water clarity) in meters in 2017 

Date => 6/13 7/20 8/18 9/26 

SD depth m => 6.2 5.2 4.8 6.5 

 
 

 
Figure 2: Secchi disk depths (m) between 1994 and 2017 
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Temperature, Dissolved Oxygen, and Phosphorus 

Water temperature  

The lake did not fully stratify during the summer of 2017. Stratification is when an upper water 

of layer of equal temperature floats over a layer of rapidly decreasing temperature with depth.  

The water temperature profiles show (Figure 3) general decreases from the top to the bottom 

without the formation of an upper layer. Weak stratification appeared to occur in August when 

the water temperature between the surface and 4 meters was equal.  However, by September 

that stratification was gone as the lake was mostly isothermal with some slight surface warming.   

 
Figure 3: Temperature profiles (C), 2017 

 

Dissolved Oxygen 

Dissolved oxygen was excellent in all waters between the surface and 4 meters deep during 

each of the sampling dates in 2017.  Waters below 4 meters showed some degrees of 

dissolved oxygen loss on each of the 4 dates in 2017.  Serious oxygen loss occurred in August 

when all water below 5 meters was without dissolved oxygen (Figure 4).  Oxygen was 

replenished by September to waters down to 5 meters but waters over the bottom still showed 

some oxygen stress. 
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Figure 4: Dissolved oxygen profiles (mg/L), 2017 

In July and August when the water at the bottom was anoxic (devoid of oxygen) the anoxic 

boundary rose to a maximum height of 5 meters 4 (Figure 5). This is the highest anoxic 

boundary recorded in Amston Lake since sampling began, a full half meter more anoxic water 

than any other date in the data record.  Considering that many early years of monitoring 

showed no anoxia in the lake suggests that deep water oxygen demand has increased 

significantly over recent years.   

 
Figure 5: Annual trends in anoxic boundary depths (m) from 1996 through to end 2017 

 

                                                      
4 Anoxic boundary is measured down from the surface. 

No data 
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When the water at the bottom of the lake is anoxic, nutrients are released from the bottom 

sediment through the process called internal loading.  Higher concentrations of phosphorus and 

nitrogen in the bottom samples are due to nutrients leaching out of mud into the water in the 

absence of dissolved oxygen.  These high nutrient concentrations are mostly confined to the 

anoxic water but a higher volume of anoxic water generally leads to higher nutrient 

concentrations. As the anoxic water rises in the water column, it covers more of the surface 

area on the lake bottom, causing nutrients to be released from more of the sediment. The 

surface area of 6 meters about 20 feet is about 12 acres, when the anoxic boundary rises to 

5 meters about 16 feet it doubles to 22 acres of bottom mud covered by anoxic water (Figure 

6).    

 

Figure 6: Amston Lake bathymetric map, water depth contours interval in feet 

] 
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Phosphorus 

Phosphorus and nitrogen are the principal plant nutrients that cause algae and weed growth in 

lakes.  Table 1 gives the ranges of phosphorus concentrations for different lake trophic 

conditions.  Best lake condition is maintained when phosphorus remains at or below 10ppb.    

Phosphorus concentration in Amston Lake in 2017 is given in Table 3, and averages of last 

several years given in Table 4.  The trends in phosphorus concentration over the span of 

monitoring are shown graphically in Figure 7.  Most phosphorus concentrations in top and 

middle depths exceed 10ppb each year with a few samples exceeding 20ppb each season. The 

chart in Figure 8 shows how 2017 phosphorus in bottom waters was significantly higher than 

prior years where bottom waters rarely exceeded 20ppb, not high enough to indicate internal 

loading has occurred in Amston Lake.  However, data from 2017 show the bottom sediments 

did release moderate levels phosphorus during the summer.   

 

The increased volume of anoxic water, in conjunction with the elevated total phosphorus 

concentrations in the bottom water is cause for concern, as they are indicators of worsening 

lake condition. It will be vitally important to employ intensive water sampling (at least once per 

month from April through October) for the next several years to determine whether the lakes’ 

water quality is in fact declining and to allow for informed management recommendations. 

 

Table 3: Total phosphorus concentrations in Amston Lake in 2017 

  6/13/2017 7/20/2017 8/18/2017 9/26/2017 

Surface 10 10 10 5 

Top 13 13 17 7 

Middle 16 12 11 8 

Bottom 32 65 25 112 

 

Table 4: Yearly average and long-term average total phosphorus concentrations in Amston Lake 

  2013 avg. 2015 avg. 2016 avg. 2017 avg. Long-term 

Top 19 18 9 11 14 

Middle 16 11 11 11 12 

Bottom 12 15 15 49 22 
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Figure 7: Total phosphorus concentrations in Amston Lake 1994 through 2017 

 

 
Figure 8: Total phosphorus concentrations in bottom water ~6 meters 1994-2017 
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Inlets 

Samples were collected from six inlets in 2017 with data given in Table 5. All inlets had very 

high total phosphorus concentrations, with H-17 and L-28 having alarmingly high phosphorus of 

over 1000ppb.   Total Nitrogen concentrations were very high when tested, and nitrate was very 

high in L-28 moderately high most others. Inlet H-17 had elevated very high total nitrogen but 

almost no nitrate indicating the form of nitrogen was all particulate nitrogen, although ammonia 

was not tested.  Inlet L-28, on the other hand showed nitrogen to be half nitrate.  

 
Table 5: Inlet nutrient concentrations in 2017 

Inlet Date NOX TN TP 

H-16 6/16 NA 2,274 498 

H-17 6/16 10 3,676 1,448 

L-28 8/2 2,242 4,388 1,170 

L-4 9/6 250 NA 802 

L-4 9/6 160 NA 910 

H-5 9/6 138 NA 366 

H-11 9/6 217 NA 295 

NA = not analyzed 

 

Phosphorus concentrations in inlets have traditionally been high, but 2017 data suggest 

phosphorus in storm water has increased (Figure 8). 

 
Figure 9: Total phosphorus concentrations in Amston Lake inlets, 2001-2017 
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Aquatic Plants 

28 aquatic plant species were found in Amston Lake during the October 19th, 2017 aquatic 

plant survey (Table 6). Three species – Potamogeton robbinsii, Vallisneria americana, and 

Potamogeton amplifolius – were dominant in the lake, present at more than 20% occurrence. 

Potamogeton robbinsii was the most dominant species in the lake, present at 70% occurrence 

around the shoreline and extending out to approximately 15 feet deep (Figure 8). P. robbinsii 

grows in very dense low-lying beds that remain close to the lake bottom. The remaining species 

were mostly found along shallower water close to the shoreline.  Many species were scarce, 

being found at only one or two locations.  No invasive species were found in the lake during 

the October 2017 survey.  

Table 6: Aquatic plants present in Amston Lake during October 19th, 2017 survey. 

Common Name Species Occurrence Percent Cover 

Robbin’s Pondweed Potamogeton robbinsii 70 76 

Tape grass Vallisneria americana 68 45 

Large-leaf pondweed Potamogeton amplifolius 55 28 

Submersed Arrowhead Sagittaria graminea 18 20 

White Water lily Nymphaea odorata 16 NA 

Common Elodea Elodea nuttallii 16 25 

Musk grass Nitella sp. 14 32 

Water shield Brasenia schreberi 12 50 

Leafless milfoil Myriophyllum tenellum 12 73 

Cattails Typha 10 NA 

Quillwort Isoetes 9 54 

 Filamentous algae 8 95 

Yellow Waterlily Nuphar variegata 5 3 

Floating leaved Pondweed Potamogeton natans 3 60 

Pondweed unknown Unknown pondweed #1 3 31 

Arrowhead Emergent sparganium 3 NA 

Pickerelweed Pontederia cordata 2 NA 

Aquatic moss Fontinalis sp. 2 13 

Spike rush Eleocharis robbinsii 2 70 

Tiny floating Bladderwort Utricularia radiata 2 NA 

Spike rush Eleocharis unknown 1 NA 

Bladderwort Utricularia geminiscapa 1 NA 

Hedge hyssop Gratiola? 1 60 

Common Reed Phragmites 1 NA 

Duckweed Lemna 1 NA 

Snail seed Pondweed Potamogeton bicupulatus 1 90 

Purple bladderwort Utricularia purpurea 1 NA 

Coontail Ceratophyllum demersum 1 NA 
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Figure 10: Distribution of species of interest in Amston Lake during October 19th, 2017 survey 
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Recommendations for 2018 

 Water clarity was excellent in 2017, consistent with acceptable data ranges from many 

years when clarity was good.  The period between 2000 and 2010 is not reflective of 

good clarity at Amston Lake but instead illustrates the frailty and vulnerability of water 

clarity.  Acceptable standard for Amston has been for Secchi disk readings to be 6± 

meters in spring and fall, and 4± meters in the summer.  Maximum and minimum clarity 

readings in 2017 were 6.5m and 4.8m, respectively readings within defined acceptable 

ranges.   

 

 Despite good to excellent clarity in 2017, water at the bottom lost varying degrees of 

dissolved oxygen this summer.  Loss of dissolved oxygen reached a maximum on 

September when water at the 5 meter depth was anoxic.  This means that all water 

below 5 meters (16 feet) was devoid of dissolved oxygen on that date.  The anoxic 

boundary is measured down from the surface..  In prior years, the anoxic boundary 

reached a maximum ascent depth of 6 meters (rarely any higher).  An anoxic boundary 

a full 1 meter higher in the water column represents a significant increase in oxygen 

demand in bottom water.  The increased surface area of bottom mud when the 

boundary is higher in the water column translates to 12 acres at 6 meters, and 22 

acres at 5 meters meaning that when the anoxic boundary is at 5 meters approximately 

22 acres of the bottom muds are overlain with anoxic water.  Bottom mud overlain with 

anoxic water releases both phosphorus and ammonia into the water.  The degree of 

oxygen loss in 2017 was a significant departure from all prior years on record and 

needs to be closely monitored in 2018.   

 

 Phosphorus concentrations in the upper waters were slightly over the threshold of 

10ppb, running between 5 and 17ppb (surface and 1 meter samples).  The goal for lake 

phosphorus is 10pbb or less.  The general trend of the 1m TP in Figure 7 is a slow 

increase from averaging 5ppb in the 1990’s, to averaging 12ppb now.   

 

 Phosphorus concentrations in bottom waters were disturbingly high 2017.  Much higher 

than any past years highest concentration in bottom water recorded was 33 ppb in 
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2008.  The combination of double the amount of anoxic water with the significantly 

higher bottom phosphorus concentrations indicates a serious departure from prior 

excellent conditions in the lake.  

o Dredging of lake sediments should be curtailed until the lake returns to 

acceptable ranges with regard to oxygen loss in bottom waters and internal 

phosphorus loading. 

 

 Aquatic plant community was free of invasives plants and appeared healthy throughout.  

The lake supports a population of Robbins pondweed that has rebounded beautifully 

from almost die-off 15 years ago. 

o One annual aquatic plant survey is sufficient to investigate natural plant 

community changes and scan for invasive species.   

 

 Inlet sampling showed storm water carries extremely high concentrations of the nutrients 

total phosphorus and nitrate.  Some concentrations given in Table 5 are serious and 

need to be investigated further.  More inlets need to be screened for high levels of 

nutrients.  If additional sites of high nutrient load are found, than a full LID investigation 

of the drainage basin should be conducted to identify the sources of nutrients and 

develop management strategies for each.    

 

 Continue monthly water quality monitoring of Amston Lake from April through October. 

Consistent sampling (at least once per month), as well as early and late season 

sampling is necessary to gauge the effects of lake stratification and mixing. Sampling 

should include Secchi disk depth readings, temperature and dissolved oxygen profiles, 

and water samples from the top, middle and bottom of the water column.  

 

 

 

 


