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October 26, 2010
Heart Pond Association c/o Mr. Mark Schmeizl Chelmsford, MA 01824
Biological Survey and Vegetation Mapping of Heart Pond – Chelmsford, MA
Aquatic Control Technology  Biologists surveyed vegetation growth throughout Heart Pond in Chelmsford,  MA on August 17, 2010.   The survey was prompted by concerns over increasing rooted vegetation growth and reduced water clarity during the summer months. The focus of the survey was to identify and map dominant vegetation  assemblages  throughout the  entire  waterbody,  assess water  quality,  and  determine  specific management needs, and develop a recommended management approach, if required.
Study Site and Survey Methods
Heart Pond is a  91 acre multi-use waterbody  that is a  valuable resource both to the Assocaiation,  Town of Chelmsford and  the  surrounding environment. The pond  is  relatively shallow with an  average depth  of approximately 7 ft and a maximum depth of 20 ft.  The pond is fed primarily by Pond Brook that enters at the western most shoreline. The outflow exits the Pond along the eastern shoreline were it flows east into a series of shallow ponds and emergent wetland areas.
Two Aquatic Control Biologists spent the better part of a day meeting with Association representatives to tour the pond and conduct the pond wide vegetation identification and mapping work.  The water clarity at the time of the survey was relatively poor (Secchi disk transparency depth of 3.0 ft.) making visual inspection of the rooted plant growth difficult. The survey was  conducted by traveling throughout the pond littoral zone (shoreline areas  with depths capable  of supporting rooted plant  growth)  visually surveying the vegetation where possible.  In order to compensate for the reduced visibility, a throw-rake was dragged along the pond bottom  at  selected  locations around  the  pond  in  order  to  collect representative   plant  specimens  for identification. An Aqua-vu underwater camera was also used to assist in plant identification and mapping of the vegetation.
Survey Results
The pond supported a  diverse assemblage  of submersed aquatic vegetation, with 12 different native species being identified  and a  total 15 species overall.   The three non-native species that were identified during the survey were fanwort (Cabomba  caroliniana), curly-leaf pondweed  (Potamogeton  crispus), and purple loosestrife (Lythrum salicaria). Fanwort  growth was most abundant along the shallow western shoreline; however, areal coverage of the growth did not exceed  40%.
Although  the  curly-leaf  pondweed  has  been  identified in the  pond  during previous surveys, the distribution appears  to have increased slightly over  time.  Although the remainder of the plant growth consisted of native species, the growth in the northeast basin nearest the beach, supported moderate to heavy growth of waterweed (Elodea canadensis), coontail (Ceratophyllum demersum), and stonewort (Nitella sp.). This growth averaged less than 50% areal coverage, but was near 100% cover in areas immediately adjacent to the swimming area.    A list of the dominant plant species observed at the time of the survey and a brief description of their distribution  is provided below.

	Common Name
	Scientific Name
	Plant Type
	Distribution

	fanwort
	Cabomba caroliniana
	submersed

Invasive
	Moderate growth along western shoreline

and isolated plants around outlet

	curly-leaf pondweed
	Potamogeton crispus
	submersed

Invasive
	Scattered patches of growth along
northern shoreline

	coontail
	Ceratophyllum demersum
	submersed
	Scatted around the entire shoreline at
varying densities

	waterweed
	Elodea canadensis
	submersed
	Moderate to high densities  in the

northeast basin near boat launch and beach area

	Robbins pondweed
	Potamogeton robbinsii
	submersed
	Low to moderate density growth in
northeast basin, along northern and southern shoreline

	white waterlilies
	Nymphaea odorata
	submersed
	Scattered growth along all shallow areas
of shoreline

	Yellow waterlilies
	Nuphar variegatum
	submersed
	Scattered growth along all shallow areas
of shoreline often intermixed with white lilies

	stonewort
	Nitella sp.
	macro-alga
	Moderate density growth along western

shoreline and in northeast basin

	Ribbon-leaf pondweed
	Potamogeton epihydrus
	submersed
	Isolated patches of growth along
southern shoreline

	thin-leaf pondweed
	Potamogeton pusillus
	submersed
	Patchy shoreline growth in northeast
basin

	tapegrass
	Vallisneria sp.
	submersed
	Low to moderate density growth along
eastern shoreline

	bladderwort
	Utricularia vulgaris
	submersed
	Widely scattered growth throughout

littoral zone

	Filamentous algae
	---
	alga
	Low to moderate benthic growth along
the north and west shores

	pickerelweed
	Pontederia cordata
	emergent
	Scattered growth along much of the
shoreline

	purple loosestrife
	Lythrum salicaria
	emergent
	Scattered growth within wetland areas of

the two inlets
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	Parameter
	Units
	8/17/10
Mid-Pond

	pH
	S.U.
	7.09

	Alkalinity
	CaCO3/L
	23.2

	Turbidity
	NTU
	3.3

	Total Kjeldal Nitrogen
	mg/L
	1.0

	Ammonia Nitrogen
	mg/L
	0.075

	Nitrate nitrogen
	mg/L
	<0.1

	Total Phosphorous
	mg/L
	0.051

	True Color
	Pt-Co
	33

	Apparent Color
	Pt-Co
	40

	E. coli
	CFU/100ml
	<10


pH: pH is a measurement of the concentration of hydrogen ions (h+) in solution, which reflects the acidity or alkalinity of the measured solution. The pH measurement scale ranges from 0-14, where zero is extremely acidic, seven is neutral, and 14 is the  most basic.  A pH measurement within the range of 5.5-8.5 S.U. is typical for the northeastern United States and  is  desired  for  maintaining a  healthy fishery.   Maintaining a  stable  pH (+ 1  S.U.)  is  also important, as frequent fluctuations can have adverse effects on water chemistry and fisheries. The pH levels recorded at Heart Pond were all well within the desired range and indicate that the pond should be quite favorable  for fish and other aquatic wildlife.

Alkalinity: Alkalinity  is a measure of the buffering capacity of a waterbody against acid additions such as acid rain and pollution,  which can  be  detrimental  to  fish and  wildlife  populations.
Total alkalinity measures the  presence  of carbonates, bicarbonates and hydroxides and is mostly  a function of the surrounding  soils and geology.  Values below

20 mg/l typically illustrate that the pond may be susceptible to adverse fluctuations in pH.  The alkalinity measurement

for Heart Pond is slightly  above  20mg/l, which suggests the pond should be reasonably  protected against significant changes in pH, though minor fluctuations may occur, and should not be cause for concern.

Turbidity:   Turbidity  is a relative measurement of the amount of suspended particles in the water.  Turbidity values can range from less than one to thousands of units, however, values in most ponds and lakes rarely rise above 5 NTU and typically <1  NTU  in  waterbodies  used for swimming.
The turbidity value from this sampling effort  was 3.3  NTU. Although perfectly within the desirable  range, the somewhat elevated  value may likely be the result of the elevated microscopic algae  production observed at the time of the survey.

Kjeldahl nitrogen: Kjeldahl nitrogen results signify the amounts of organic or biomass nitrogen and  ammonium  in a sample. Since this form of nitrogen is not as readily utilized by plants as nitrate nitrogen, concentrations generally need to be greater  that 1.0 mg/l to support nuisance algae  and plant growth. The results from Heart Pond are somewhat elevated,  but  not above  what  generally  be  considered  acceptable. 
Because the  organic  nitrogen levels were borderline high levels should be monitored in the future.

Ammonia nitrogen: Nitrogen is an essential element for plant growth. Nitrogen is found in the environment in several forms. High levels of nitrogen can indicate poor water quality. In particular high concentrations of ammonia nitrogen can be  toxic to fish.  Ammonia  is also important due to the fact that it is  a  by product of the decomposition of organic material.  In the presence of oxygen, ammonia is readily converted to nitrate nitrogen. Therefore high ammonia nitrogen concentrations may indicate low oxygen levels to anoxic conditions.  Low levels of ammonia nitrogen were observed in Heartl Pond.

Nitrate nitrogen: Nitrate nitrogen is the end product of the nitrogen cycle under aerobic conditions. Nitrate nitrogen is the form of nitrogen that is most readily available  to plants as a nutrient source. High levels of nitrate nitrogen indicate an imbalance between the amount of nitrogen entering a system and the amount being utilized by organisms and may also  indicate  fertilizer or  septic  system inputs. Excess nutrients may  stimulate nuisance plant  and  algae   growth. Generally speaking nitrate concentrations higher than 0.3 mg/l are sufficient to support such nuisance  plant and algae growth. Nitrate nitrogen level for Heart Pond was below detectable  levels.

Total and Dissolved Phosphorous: Although excess nitrogen can contribute to nuisance plant growth, the ratio of nitrogen to phosphorous in a system is equally important. This ratio will determine which nutrient is the most limiting (i.e.; which nutrient is  found in least supply relative to the growth requirements of the plants).  Phosphorus   is usually the limiting nutrient  for plant and algae growth in freshwater systems. Total phosphorus  is a reading of particulate and dissolved phosphorus in the water column.   Concentrations of 0.03 mg/l or greater  are considered sufficient to stimulate nuisance algae  blooms. Phosphorous levels were elevated at the time of sample collection. The source of this phosphorous  cannot be determined from the survey. Although the elevated  phosphorous levels are cause for concern, it is important to note that many lawn fertilizers have high concentrations  of  phosphorous.  It is  important  to understand that this sample is representative of a mere “snap-shot” or conditions at a moment in time. As a result, it would be necessary to perform more frequent sampling to establish a more meaningful baseline/mean  value for the continually fluctuating phosphorus levels.

True Color/Apparent Color: Apparent color is the color of the unfiltered water that is caused by both suspended and dissolved  matter.   True color is measured after  the water has been filtered to remove the suspended matter and is therefore the color due to dissolved constituents only. Water color can effect light penetration and, as a result, can limit rooted plant and algae  growth.   The disparity between true and apparent  color can indirectly indicate the amount of suspended material in the water and lead  to conclusions about the influence of stormwater on incoming water quality. The results from Heart Pond indicate that the color of the water is primarily  the result of dissolved materials.

Escherichia coliform:  E. coli. is one of many naturally occurring bacteria found within the intestine of humans and animals. The  presence  of E.  coli in pond and/or  lake water  is  indicative of some level of recent sewage  or animal waste contamination.   The current standard  for freshwater is no single sample shall exceed  235  colonies per 100  ml.  The bacterial sample taken in Heart Pond was below detectable  levels of E. coli.

Temperature and Dissolved Oxygen
	Depth (meters)
	Temperature (ºC)
	Dissolved Oxygen (mg/l)

	surface
	25.7
	7.6

	1
	24.5
	7.7

	2
	24.1
	7.0

	3
	23.9
	4.8

	4
	20.7
	0.7

	5
	15.4
	0.8

	5.5 (bottom)
	15.2
	0.8


The temperature and dissolved oxygen profile, collected at the “deep hole” area  of the pond, indicated that the water column had become thermally stratified with the formation of the thermocline between three and four meters.  Thermal stratification  is a common occurrence in deeper waterbodies and has been observed previously at Heart Pond.  Thermal stratification occurs as  a  result of the density differences between  warm and  cold water. 
Because of the density differences there is  limited mixing between  the upper  warm water  layer  (epilimnion)  and  the colder bottom layer (hypolimnion). As a result the dissolved oxygen content in the hypolimnion can be depleted  by microbial activity to levels that  will not support fish and other wildlife.  In  addition, under low or anoxic (lack of oxygen) conditions the phosphorus bound in  the  bottom sediments can be released  into the water, resulting in an internal source of nutrients which can fuel the growth of algae.
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