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TRURO PONDS

Town Atlas Summary

Pond with Names Map

Pond GIS Number Map

2001 PALS Water Quality Snapshot Summary
Pond Secchi Depth Graph
Pond with Names Town Database

Pond Maps

With Map and Description:

-Great Pond

Round Pond (east)
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Ryder Pond
Slough Pond




Town of Truro Atlas Summary

s
&

Total Land Area (sq. miles): 35
Total Area of Ponds (acres): 140

Total # of Ponds: 20

# of Ponds by size (acres) Number of Truro Ponds by Size in Acres
<] acres: 3 : ‘ 5-10
1-5 acres; 15%
5-10 acres:
10-20 acres:

g 10-20
3
1

20-50 acres: 3 20-50
0
0

5%

50-100 acres:
>100 acres:

2001 PALS Water Quality Snapshot
# of ponds sampled: 7
# of impacted ponds 25%
Chlorophyll a: I
Total Nitrogen: 0
Total Phosphorus: 5

2001 Secchi Dip-In .
# of ponds dipped: 5
# of volunteers: 1

Coordinators: -

Most of the ponds in Truro are located within the National Seashore. They have
been sampled during the PALS Snapshots through the efforts of Krista Lee, John
Portnoy, and Jon Brudreski of the National Park Service.

Pond Groups: National Park Service
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Dissolved Oxygen (mg/1) or Temperature (C)
Great Pond 0 5 10 15 2 25

Truro
TR-48

Acreage: 18.7

Maximum Depth: 35 ft
2001 Secchi Dip: 26 ft
Lake Association: None

Depth (meters)

OVERVIEW

Great Pond 15 located east of Route 6, Dissolved Oxygen and Temperature
milenorth of the Wellfleet/ Truro town line Great Pond, 9/5/01
1 the Cape Cod National Seashore. The
ond is recharged by groundwater flow from the northeast and discharges surface water to groundwater to the south
nd west. There are several residential homes located adjacent to the pond Public access is prowded at the-
suthwestern end of the pond via a dirt path. Recreational activities inchide swimming, ﬁshmg and small boat use.
he pond is stocked with brook trout by the MA Division of Fish and Wildlife. Other fish species include brown
ullhead, banded killifish, pumpkinseed sunfish sma]]mou‘rh bass and yellow perch.

WATER QUALITY

Various parameters have been measured in Great Pond in 1973 1975-1976, 1978 and 1982--2002. "The
wmliest dissolved oxygen (DO) profile for Great Pond was apparently collected in February 1984 by the National
ark Service; review of profiles since then generally show deep anoxic concentrations (<1 ppm) developing in June,
rogressively rising up to the bottom of the epilimnion (i.., usually around the 7 m depth) in late summer/early fall,
ad then returned to high oxygen levels by turnover late in the fall. Since comprehensive DO data does not exist
cfore 1990, 1t is impossible to ascertain if the generally observed concentrations have worsened or improved over
1€ last 50 years.

All the water quality readings collected during the 2001 PALS Snapshot (see below) except for the deepest
ufrient concentrations are less than the Cape Cod "impacted"” thresholds. The surface concentrations are consistent
ith previous NPS sampling. The higher deep concentrations are likely due to the anoxic conditions causing the
lease of nuirients usnafly bound in the sediments. A Carlson TSI based on the surface chlorophyll concentration
laces Great Pond in the oligiotrophic category.

Water quality conditions in Great Pond appear to have been fairly stable for the past decade; although the
ottomn anoxia will likely cause surface water quality to be impaired on occasion. Water quality results from other
ape Cod ponds show that the anoxia is generally a condition that has developed during the last century, which
1ggests that a more refined review of available data be combined into a water quality assessment of the Great Pond

1 help understand how the water quality problems in the pond have developed. This review should include a
wview of available sediment data, a land use assessment of historic shoreline and watershed properties, develop-
ient of a water budget, and a forecast of whether the observed water quality problems are likely to worsen. Overall,
ireat Pond presents as an impacted pond with existing water quality problems.

September 5, 2001 Snapshot Results
Depth jpH |Chlorophyll a | Alkalinity Total Phosphorus |Total Nitrogen
meters pe/L as mg CaCO3/L ug/L mg/L
0.5] 5.67 0.67 1.5 10.8 (.25
3] 6.01 0.60 1.5 7.7 0.21
9] 5.71 0.75 4.9 . 142 0.36




RO und Pond Dissolved Oxygen {(mg/!) or Temperature (C)

0 5 10 15 20 25 30
(East) 0 '
Truro .
TR-49 g2
g 3
. :g 4
Acreage: 7.3 g‘ 5
Maximum Depth: 34 ft 6
2001 Secchi Dip: 15 ft 7 -
Lake Assoctation: N_one . Dissolved Oxygen and Temperature
OVERVIEW Round Pond (East), 9/5/01

Round Pond (East) is located in the Cape Cod National Seashore, approx1mately a mile east of
Route 6 just over the Wellfleet/Truro town. Round Pond is the northernmost pond is a string of ponds
including Gull, H}gglns, Herring, Slough, and Horseleech Pond. The pond receives groundwater re-
charge from the northwest and contributes surface water to groundwater along its southeast shoreline.
Development is limited to a single residential home on the south shore. Public access is limited to dirt
trails and footpaths. Recreational activities include fishing and ice skating.

WATER QUALITY

Various parameters have been measured in Round Pond (East) in 1975-1976 and 1984-2002. The earliest
dissolved oxygen (DO) profile for Round Pond (East) was apparently collected in May 1993 by the National Park
Service; review of available profiles since then generally show well mixed temperature and DO throughout the
water column, although limited summer profiles generally show hypoxic (<4 ppm) to anoxic (<1 ppm) concentra-
tions near the bottom. The 2001 PALS profiles (shown above) reflect a well mixed, well oxygenated water column;
these conditions are common in shallower ponds where winds are strong enough to maintain these conditions.

‘Water quality readings collected during the 2001 PALS Snapshot (see below) are generally justabove the Cape
Cod "mmpacted" thresholds, except for total nitrogen and pH which are below the thresholds. A Carlson TSI based
on the surface chlorophyll concentration places the pond in the oligiotrophic with some bottom anoxia category.

Because Round Pond (East) 1s located within the National Seashore, nutrients released from the sediments
during the periods of bottom anoxia will be the most significant source of nudrients to the organisms in the pond.
- Given this situation, 1t is likely that water quality in Round Pond (East) will remain fairly stable unless recreational
uses of the pond increase. The National Park Service may want to consider conducting a surmer algal survey to
establish a baseline. Round Pond (East) presents as a relatively clean, slightly impacted pond.

September 5, 2001 PALS Snapshot Results

Depth jpH |Chlorophyll a | Alkalinity Total Phosphorus | Total Nitrogen
meters ng/L as mg CaCO3/L ng/L mg/L

0.5] 5.46| . 1.88 0.9 10.8 0.18

6| 5.56 2.99 1.0 14.2 0.20



Round Pond Dissolved Oxygen (mg/1) or Temperature (°C)
(We St) 10 15 20 25

Truro
TR-50

Acreage: 2.9

Maximum Depth: 30 f-

2001 Secchi Dip: 18 ft
- Lake Association: none

o
o

Depth (imeters)
Woo NNy s DN o

- OVERVIEW
. Round Pond (West_) is located _ Dissolved Oxygen and Temperature
in the Cape Cod National Sea- Round Pond (West), 9/5/01 -
shore, adjacent to the west side of

Route 6 and just over the Wellfleet/Truro town. The pond receives groundwater recharge from the northeast
and contributes surface water to groundwater along its southwest shoreline. Therte is no development around
the pond and no public access.

WATER QUALITY

Various parameters have been measured in Round Pond (West) in 1955-1957, 1975-1976, 1978, and 1982-
2002. The earliest dissolved oxygen (DO) profile for Round Pond (West) was apparently collected in Angust
1955 by the Massachusetts Division of Fisheries and Game. Further review of DFW files show that the pond was
extensively managed with at least four poison applications in the early 1960's to "reclaim” the pond for trout
additions; trout were added to the pond every year between 1955 and 1962. Review of available summer DO and
temperature profiles since the mid-1950's, including the 2001 PALS Snapshot data shown above, generally show a
wellmixed upper layer (i.e., epilimnion) to a depth of 4 m with declining temperature and DO below 4 m. Compari-
son of the 1950's DO profiles to more recent ones show a slight increase in the thickness of the bottom hypoxic layer
(concentrations < 4 ppm), but the profiles are fairly consistent over the past 45 years.

Water quality readings collected during the 2001 PALS Snapshot (see below) are at or just below the Cape Cod
"impacted" thresholds, except for the deep readings which are likely increased by bottom anoxia (<1 ppm DO
concentrations) causing regeneration of nutrients usvally bound in the sediments. A Carlson TSI based on the
surface chlorophyil concentration places the pond in the oligiotrophic with some bottom anoxia category. .

Areview ofhistoric dissolved oxygen profiles suggest that water quality conditions within Round Pond (West)
have been relatively stable and are likely to remain so given the pond's location within the National Seashore. Water
quality conditions are impacted with low DO conditions releasing nutrients back into the water colurmn during the
summer and causing a habitat impairment for the deeper portions of the pond. Given that review of ponds with
simitar depths show DO concentrations greater than 8 ppm down to depths of at least 8 m, the National Patk Service
may want to consider addressing this impairment following a more comprehensive review of all the available pond
data. Round Pond (West) presents as a relatively clean pond with impaired deep waters.

September 5, 2001 Snapshot Results

Depth [pH |Chlorophyll a | Alkalinity Total Phosphorus | Total Nitrogen
meters ng/L as mg CaCO3/L | pg/l mg/L
0.5] 4.88 1.43 BDL 10.8 0.18
3] 4.90] 1.04 BDL 9.3 0.19
7| 4.67 8.00 BDL 87.0 0.52
BDL = Below Detection Limit (ALK DL = 0.5 mg/L) :



Dissolved Oxygen (mg/1) or Temperature {C)
Ryder Pond 0 5 10 15 20 25 30
Truro

TR-54

Acreage: 20.7
Maximum Depth: 30 ft
2001 Secchi Dip: 13 ft
Lake Association: None

Depth (meters)

OVERVIEW
Ryder Pond is located in the Cape
Cod National Seashore, west of Route

: Dissolved Oxygen and Temperature
6 just over the Wellfleet/Truro Ryder Pond, 9/5/01

townline. The pond receives ground-
water recharge from the northeast and contributes surface water to groundwater along its southwest shore-
lime. There is no development around the pond and no public access.

WATER QUALIT Y

Various parameters have been measured in Ryder Pond in 1975-1976, 1978, and 1983-2002. The earliest
dissotved oxygen (IDO) profile for Ryder Pond was apparently collected in Feburary 1984 by the National Patk
Service; review of available summer profiles since then generally show well mixed temperature and DO to between
5 and 7 m depth with bottom anoxic DO concentrations (<1 ppm) that begin at 10 m early in the summer and rising
to 8 to 9 m by the end of the summer. The September 5 PALS proﬁle shown above is fairly typlcal for early
September. Some winter profiles also show persistent bottom anoxia.

Water quality readings collected during the 2001 PALS Snapshot (see below) are generally close to the Cape
Cod "inpacted” thresholds, except for the deep readings which are likely increased by bottom anoxia (<1 ppm DO
concentrations) cansing regeneration of nutrients usually bound in the sediments. A Carlson TSI based on the
surface chlorophyll concentration places the pond in the middle of the oligiotrophic with some bottom anoxia
category.

A review of historic dissolved oxygen profiles suggest that water quality conditions within Ryder Pond have
been relatively stable and are likely to remain so given the pond's location within the National Seashore. Water
quality conditions are impaired by anoxic DO conditions releasing nutrients back into the water column during the
summer and causing a habitat impairment for the deeper portions of the pond. Given that review of ponds with
similar depths show DO concentrations greater than 8 ppm down to depths of at least 8 m, the National Park Service
may want to consider addressing this impairment following a more comprehensive review of all the available pond
data. Ryder Pond presents as a relatively clean pond with impaired deep waters.

September 5, 2001 PALS Snapshot Results
Depth |pH [Chlorophyll a | Alkalinity Total Phosphorus | Total Nitrogen
meters pg/L as mg CaCO3/L pg/L mg/L
0.5] 5.95 1.66 1.4 10.8 0.21
3| 5.79 1.66 1.4 14.2 0.19
9] 5.83 24.75 5.6 23.5 0.30
10{ 5.84 21.71 5.7 30.0 0.32




Slou gh Pond | Dissolved Oxygen (mg/1) or Temperature (C)
5 10 15 20 25 30

=]

Truro
TR-53

- Acreage: 30.3
Maximum Depth: 25 ft
2001 Secchi Dip: 16 ft
Lake Association: None

Depth (mieters)
~] ov W1 o W = O

-+ Temperature

OVERVIEW

C Slou_gh Pond is located in the Cape Dissolved Oxygen and Temperature

od National Seashore, east of Route 6 Stonsh Pond. 9/5/01

just over the Wellfleet/Truro town. Slough _ BLEORG

Pond is patt of astring of pondsincluding : :

Gull, Higgins, Herring, Round, and Horseléech Pond. The pond receives groundwater recharge from the
northwest and contributes surface water to groundwater along its southeast shoreline. The shoreline is
lightly developed with single family seasonal bomes. There is no public access.

WATER QUALITY

Various parameters have been measured in Slough Pond in 1952, 1975-1976, 1978, 1982, and 1984-2002.
The earliest dissolved oxygen (DO) profile for Slough Pond was apparently collected in August 1990 by the
National Park Service; review of available profiles since then generally show well mixed temperature and DO
throughout the water column with an occasional hypoxic (<4 ppm) concentration near the bottom. The DO and
temperature PALS profiles shown above reflect a well mixed, well oxygenated water column; these conditions are
common in shallower ponds where winds are strong enough to maintain these conditions and sediment biodegrada-
* tionis Hmited. These profiles are fairly typical for the profiles collected in Slough Pond throughout the summer with
lower temperatures and higher DO concentrations observed during the winter.

Water quality readings collected during the 2001 PALS Snapshot (see below) are at or below the Cape Cod
"impacted” thresholds, including the thresholds developed from the unimpacted or reference ponds. During the
development of the Cape Cod thresholds, Slough Pond was identified as one of the eight reference ponds for Cape
Cod. A Carlson TSI based on the surface chlorophyll concentration places the pond on the boundary between the
oligotrophic and oligiotrophic with some bottom anoxia categoties.

Slough Pond was selected as one of the Cape Cod reference ponds because all of its surface water
quality measures are in the lowest 25th percentileamong all ponds measured during the 2001 PALS Snap-
shot. Historic DO profiles and Secchi readings over the past decade have been relatively stable. Slough
Pond presents as a clean, largely unimpacted lake.

September 5, 2001 PALS Snapshot Results

Depth [pH |Chlorophyll a | Alkalinity Total Phosphorus |Total Nitrogen
meters ng/L as mg CaCO3/L ng/L mg/L

0.5] 4.96 0.97 0.4 7.4 0.06

6} 4.97 1.58 0.4] 9.0 0.07




5 Cape Cod Pond and Lake Atlas : Bathymetry Maps for the Town of Truro
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Cape Cod Pond and Lake Atlas : Bathymetry Maps for the Town of Truro
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Cape Cod Pond and Lake Atlas : Bathymetry Maps for the Town of Truro
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WELLFLEET PONDS

Town Atlas Summary

Pond with Names Map

Pond GIS Number Map

2001 PALS Water Quality Snapshot Summary
Pond Secchi Depth Graph |

Pond with Names Town Database

Pond Maps

With Map and Description:

Duck Pond
Gull Pond
Kinnacum Pond
Long Pond

Map Only:

Dyer Pond




Town of Wellfleet Atlas Summary

Total Land Area (sq. miles): 20.47

Total Area of Ponds (acres).: 1330

Total # of Ponds: 29

# of Ponds by size (acres) | " Number of Wellfleet Ponds by Size in Acr_es'
<1 acres: 9 10' 2 ‘ '
1-5 acres: 11 5-10 § ' '
5-10 acres: 1 ' 3% 10% 20-50

14%
-50-100

10-20 acres: 3
20-50 acres: 4
0
i

50-100 acres: 0%
>100 acres:
. 15 =100
3%

39%

2001 PALS Water Quality Snapshot

# of ponds sampled: 14 <1
# of impacted ponds 31%
Chlorophyll a: i
Total Nitrogen: 5

Total Phosphorus: 6

2001 Secchi Dip-In
' # of ponds dipped: 11
# of volunteers: 2

Coordinators:

Most of the ponds in Wellfleet are located within the National Seashore. They
have been sampled during the PALS Snapshots through the efforts of Krista Lee, John
Portnoy, and Jon Brudreski of the National Park Service.

Pond Groups: National Park Service
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Du Ck Pon d Dissolved Oxygen (mg/1) or Temperatuze (C)

Wellfleet 0 5 10 15 20 25 30
WE-76 :

Acreage: 12.7

Maximum Depth: 55 ft
2001 Seechi Dip: 13 f
Lake Association: None

]
e b o oo O o B

Depth (meters)

OVERVIEW 16 L
Duck Pond is located in the Cape Cod National ~ 18+ : ==
Seashore east of Old County Road. Duck Pond s lo- Dissolved Oxygen and Temperature
cated near the top of a natural regional groundwater di- Duck Pond, 2001
vide, so its watershed is relatively small. It discharges surfacewater to groundwater mostly along its eastern shore—
line. The shoreline surrounding Duck Pond is undeveloped with the exception of one sutnmer home. Public access -
to a small beach is limited to a footpath on the west shore, that originates at a stall parking area.

WATER QUALITY

Various parameters have been measured in Duck Pond in 1956- 1957, 1975- 1978, and 1980~—2002 The
carliest dissolved oxygen (DO) profile for Duck Pond was apparently collected in mid-July 1990 by the National
Park Service; review of proﬁles since then generally show deep anoxic concentrations (<1 ppm) developing inmid-
August, progressively rising up to 12 m in late summer/early fall, and then returned to high oxygen levels by
tamover late in the fall. Since DO data do not exist before 12 years ago, it is impossible to ascertain if the generally
observed concentrations have worsened or improved over the last 50 years. Review of the more extensive Secchi
disk dataset sugpests that transparency has declined over the last 50 years; mid-1950's summer readings were
generally near 15 m (50 fi) with a low of 10 m (33 f£), while summer readings between 1999 and 2003 fluctuate
between 3.15 and 7.32 m with an average of 5.2 m.

Nutrient concentrations from the 2001 PALS Snapshot (shown below) are less than Cape Cod nutrient thresh-
olds, but chlorophyll a concentrations below the surface exceed the Cape Cod "impacted" threshold. These concen-
trations along with the "bulge" in the DO profile suggest that a vigorous algal population is surviving in the upper
layer (i.e., epilimnion) of Duck Pond. Lake with a DO bulge usually bave internal nutrient loading from bottom
sediments during summer stratification, A Carlson TSI based on the surface chlorophyll a concentration places the
pond in the oligotrophic category, but use of the 3 m concentration places the pond in the mesotrophic category.

Duck Pond is interesting because the low nutrient concentrations do not seem to balance the chlorophyll a
concentrations and the bottom anoxia. Because of its relatively undeveloped shoreline, it is recommended that the
full extent of all the available monitoring information be combined into a water quality assessment of the Duck Pond
to help understand how the water quality problems in the pond have developed. This review should include a
review of available sediment data, a land use assessment of historic shoreline and watershed properties, develop-
ment of a water budget, and a forecast of whether the observed water quality problems are likely to worsen. Qverall,
Duck Pond presents as an impacted pond with some existing water quality problems.

September 4, 2001 PALS Snapshot Results
Depth [pH |Chlorophyll a | Alkalinity Total Phosphorus | Total Nitrogen
meters ng/L as mg CaCO3/L pg/L mg/L
0.5] 4.79 0.32 BDL 4.0 0.16
31 4.8 4.26 BDL 5.9 0.13
9t 5.07 4.10 0.5 7.4 0.13
16.5} 4.66 1.06 BDL 7.4 0.05

BDL = Below Detection Limit (ALK DL = 0.5 mg/L)



Dissolved Oxygen (mg/1) or Temperature (C)

Gull Pond

Wellfleet
WE-59

Acreage: 107
Maximum Depth: 62 fi
2001 Secchi Dip: 26.2 {t
Lake Association: None

0 5 10 15 20 25 30

S ==

Depth (msters)
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OVERVIEW ' 16
Guli Pond is located in the Cape Cod National 18
Seashore and the northeastern corner of Wellfleet.
Gull Pond is locate at the top of the groundwater divide Dissolved Oxygen and Temperature

~ discharging surface water to groundwater along the east Gull Pond, 9/4/01

and west shores. Gull Pond is the southern-most pond

in a chain of interconnected ponds that connect to the Herring River. GuH Pond discharges surface water via
a small inlet to Higgins Pond. The shoreline surrounding Gull Pond is lightly developed with approximately
25, mostly seasonal homes and cottages. A town beach is located on the western shoreline. Recreational
uses including swimming, fishing, icefishing, and boating (no outboards allowed). The pond is stocked
annually with rainbow, brown and brook trout; the pond is one of seven in the state designated as a Special
Brown Trout Water., Other species incliude smallmouth bass and sea-run alewife.

WATER QUALITY

Various parameters have been measured in Gull Pond in 1948 and 1975-2002. In 1948, the August 24 tem-
perature profile shows a well mixed upper layer (i.e., epilimnion) to 30 fi, with a 8°F difference between 30 and 35
ft readings. Dissolved oxygen (DO) concentrations are above or near satartion down to 45 ft with a rapid decline
between 45 and 50 ft and anoxic concentrations (<1 ppm) at 60 and 65 ft. The 2001 PALS temperature profile
(shown above) is similar to the 1948 profile, but the DO profile shows anoxic concentrations beginning at 16 m (52
ft). Cape Cod National Seashore DO profiles since 1988 have shown that deep anoxic conditions generally
begin in June and the layer thickens throughout the summer. A 2-4 m layer of cool, well oxygenated water
usually rests on the anoxic layer providing a habitat for trout. Surface nutrient levels collected during the
2001 PALS Snapshot (see below) generally reflect low productivity , except the high nutrient concentrations
in deep samples caused by the anoxia releasing the nutrients from the sediments. A Carlson TSI based on the
surface chlorophyll & concentration generally reflects the low nutrients and places the lake in the lower portion of
the oligotrophic with deep anoxia categoty .

It isunclear without further review of the existing data how much the deep low DO conditions vary from year
to year; there arc some indications that they have worsened over the past 50 years. Tt is recommended that the full
extent of all the available monitoring information be combined into a water quality assessment of the Gull Pond,
including a review of available sediment data, a land use assessment of shoreline and watershed properties, and a

forecast of whether water quality is likely to worsen. Overall, Guil Pond presents as an impacted pond with
existing water quality problems.

September 4, 2001 PALS Snapshot Results
Depth |pH |Chlorophyll a | Alkalinity Total Phosphorus | Total Nitrogen
meters ng/L as mg CaCO3/L pg/L mg/L
0.51 6.31 1.1 4.5 4.0 0.27
3] 6.53 1.26 4.3 7.4 0.30
9] 6.29 2.00 4.6 7.4 0.27
17] 6.25 0.00 : 17 51.4 1.12




Kinnacum Pon d : Dissolved Oxygen (mg/1) or Temperature (C)

0 5 10 15 20 25

WE-61 05

Acreage: 2.9 : E 1
Maximum Depth: 11.5 ft g 15
2001 Secchi Dip: 11.5 & 5 2
225

OVERVIEW A,
Kinnacum Pond is located in the Cape Cod .

National Seashore west of Ocean View Drive and
south of Gross Hill Road. Kinnacum Pond . re-
ceives groundwater recharge from the west and
northwest and discharges surfacewater to ground-
water along the east and southeast shoreline. The
shoreline is largely undeveloped and there is no public access.

Dissolved Oxygen and Temperature
" Kinnicum Pond, 2001 .

WATER QUALITY :

Various parameters have been measured in Kinnacum Pond in 1975- 1976 1978, 1982-1983, and 1985-2002.
The 2001 PALS temperature profile (shown above) has a well mixed water column with consistent dissolved.
oxygen (DO) and temperature readings from the surface to the bottom. Historic DO profiles occassionally show
anoxic conditions up to 2 min depth.

All of the TP, TN, and chiorophyll @ concentrations collected during the 2001 PALS Snapshot (shown below)
exceed Cape Cod "unimpacted" thresholds. Surface TP and chlorophyll 2 concentrations are generally consistent
with National Park Service monitoring results (Portnoy, et al,-2001a). The Carlson TSI based on the surface
chlorophyll @ concentration places the lake in the lower end of the eutrophic category, while the TP concentration
places it in the mesotrophic category. Observations collected during. the PALS Snapshot indicated that approxi-
mately 20% of the pond surface was covered with water lillies and another 10% was covered with emergent grasses.
These observations suggest that the Carlson indices, which were developed for algae -dominated pond ecosystems,
may not be appropriate in assessing Kinnicum Pond.

'The extent of the rooted plants and lillies, the higher chlorophyll a concentrations, and the occasional extensive
anoxia suggest that Kinnacum Pond is a very productive ecosystem. This suggestion is somewhat suprising given
the minimal existing development around the pond and its groundwater-only flow hydrology. It is recommended
that additional characterization of the plant communities, sediments, and shoreline materials be considered along
with a more thorough review of the historic Cape Cod National Scashore data to help understand how Kinnacum

Pond has become so productive. Overall, Kinnacum Pond presents as a highly productive, clear pond with occa-
sional water quality problems.

September 6, 2001 PALS Snapshot Results

Depth [pH |Chlorophyll a | Alkalinity Total Phosphorus | Total Nitrogen

meters g/l as mg CaCO3/L ug/L ' mg/L -
0.5] 4.81 9.65 0.0 13.9 0.39
2.5| 4.86 4.81 0.3 13.9] 0.41




L Ong . PO]] d | Dissolved Oxygén {mg/1) or Temperature (C)
Wellfleet 0 5 10 15 20 5 30
WE-65
Acreage; 36.7
Maximum Depth: 49 ft

2001 Secchi Dip: 11.2 ft
Lake Association: None

Depih (msters)

OVERVIEW

Eong Pond is located in the Cape Cod Nanonal Sea-
shore south of Long Pond Road. Long Pondislocateatthe -
top of the groumdwater divide discharging surface waterto _ '
groundwater along the east and west shores. The shoreline- Dissolved Oxygen and Temperature
surrounding Long Pond is moderately developed with Long Pond, 5/5/01
mostly seasonal homes and cottages. A town beach'is Kocated on the western shoreline that is heavily used in the
summer months, Recreational uses including smmnung and ﬁshmg

WATER QUALITY

Various parameters have been measured in. Long Pond in 1948, 1970-1971, 1973, 1975, 1976, 1980, and
1983-2002. In 1948, the August 24 temperature profile shows a well mixed upper layer (i.e. eplhmmon) to 30 ft,
with a 6°F difference between 30 and 35 ft readings. Dissolved oxygen (DO) concentrations are generally near
saturation, atthough concentrations decline from 8 ppm at 40 ft to 0 ppm at 48 ft (near the bottom). The 2001 PALS
temperature profile (shown above) has a well mixed layer to 8 m (26 ff) with a gradual decline in temperature with
increasing depth., while the DO is near saturation in the epilimnion to 9 m, below which concentrations fall rapidly
with anoxic concentrations (<1 ppm) below 12 m (39 ft). Historic DO profiles collected by the National Park
- Service during the late 1990's generally mdicate that anoxia begins in mid to late July and eventually occupies all the
deep waters.

The TP and TN concentrations (shown below) in the upper three samples are below Cape Cod "unimpacted”
thresholds, while all the chlorophyll @ concentrations exceeds its threshold; all the deep readings exceed the current
thresholds. Surface TP and chlorophyll a concentrations are generally consistent with National Park Service moni-
toring results (Portnoy, et al, 2001a). The Carlson TSI based on the surface chlorophyll a concentration places the

lake on the mesotrophic side of the boundary between the mesotrophic and oligotrophic with deep anoxia catego-
Ties. ' '

The review of DO profiles seems to show that water quality in Long Pond has become more impaired over the
last 50 years and consideration of information from other ponds discussed in this Pond Atlas suggests that the 1948
conditions were impaired as well. The release of nutrients from the sediments and the general lack of an oxic layer
between the anoxic waters and the eplimnion suggest that Long Pond may experience periodic algal blooms. Itis
recommended that the full extent of the available monitoring information be combined into a water quality assess-
ment of the Long Pond, including a review of available sediment data, a land use assessment of shoreline and

watershed properties, and a forecast of whether water quality is likely to worsen. Overall, Long Pond presents as an
impacted pond with current water quality problems.

September 5, 2001 PALS Snapshot Results

Depth {pH [Chlorophyll a j Alkalinity Total Phosphoruas | Total Nitrogen

meters ng/l as mg CaCO3/L |ug/L mg/L
0.51 4.76 2.83 BDL 5.9 0.13
3] 4.81 4.45 BDL 7.4 0.14
9] 4.88 3.90 BDL 5.9 0.11
13.5] 6.26 9.10 11.4 20.4 0.47
:BDL = Below Detection Limit (ALK DL = 0.5 mg/L)
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YARMOUTH PONDS

Town Atlas Summary

Pond with Names Map

Pond GIS Number Map .

2001 PALS Water Quality Snapshot Summary
Pond Secchi Depth Graph

Pond with Names Town Database

Pond Maps

With Map and Description:

Dennis Pond
L.ong Pond




Town of Yarmouth Atlas Summary

Total Land Area (sq. miles): 24.13

To_tal Area of Ponds (acres): 440

Total # of Ponds: 70
# of Ponds by size (acres) - Number of Yarmouth Ponds by Size in Acres -
<1 acres: - 28 . : 5-10
1-5 acres: 23 1-5 13%
5-10 acres: 9 33% 1020
10-20 acres: 3 : a9
20-50 acres: 6
50-100 acres: 1 20-50
>100 acres: 0 ‘9%
50-100
1%
>100
0%
<1
2001 PALS Water Quality Snapshot 40%
# of ponds sampled: 2
# of impacted ponds
Chlorophyll a: 1
Total Nitrogen: 1

Total Phosphorus: 1

2001 Secchi Dip-In
# of ponds dipped: 3
# of volunteers: 2

Coordinators:
Town staff:

Citizen:

Pond Groups:
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Dissolved Oxygen (mg/1) or Temperature (C)

Dennis Pond 0 s 10 15 20 2

Yarmouth
YA-472

Acreage: 47.8.
Maximum Depth: 16 ft
2001 Secchi Dip: 16 ft
Lake Association: None

. Depth (meters)

OVERVIEW

Dennis Pond is located north D1ssolved Oxygen and Temperature
of Route 6 on theeast side of Wil- © Dennis Pond, 9/28/01

low ‘Street. This shallow kettle

pond i8 recharged by groundwa-

ter ﬂow from the south and west and drscharges surface water to groundwater along its north and east shore.
There are no surface water outlets. The shoreline is undeveioped Public access i1s provided at a town beach
off of Summer Street. Recreational activities include swimming and fishing. The number of fish species is
limited, but perch and pickerel populations are fairly abundant.

WATER QUALITY

Dennis Pond was sampled in 1948, 2001, and 2002, In 1948, the July 12 temperature and dissolved
oxygen (DO) readings indicated a well-mixed lake with similar readings at the surface and near the bottom.
The Secchi disc could be seen on the bottom of the pond. In 2001, similar conditions exist. _

All of the 2001 PALS concentrations for chlorophyll a, TP, and TN (see below) are less than the current
Cape Cod "impacted"” thresholds. The Carlson TSI based on the surface chlorophyll @ concentrations cat-
egorizes the lake as oligotrophic. Comparison of Dennis Pond nutrient and Secchi readings to the other
ponds sampled during the 2001 PALS Snapshot places Dennis Pond among the 34 least impacted ponds on
Cape Cod. Given that the shoreline is undeveloped and little change in clarity has been observed over the
past 50 years, Dennis Pond presents as an unimpacted pond with no apparent water quality pioblems.

September 28, 2001 PALS Snapshot Results |

Depth |pH |Chlorophyll a | Alkalinity Total Phosphorus | Total Nitrogen
meters pg/L | as mg CaCO3/L ng/L mg/l, |
0.5| 4.77 0.42 0.0 BDL 0.16

4| 4.74 0.28 0.0 BDL 0.15

BDL = Below Detection Limit (<3.1 po/L)




Lon g Pond Dissolved Oxygen (mg/1) or Temperature (C)

Yarmouth > 10 15 20 25
YA-657

0

Acreage: 60.5
Maximum Depth: 30 ft
2001 Secchi Dip: 11 f
Lake Association: None

Depth (meters)
W oOoSINCIHE WN O

OVERVIEW

Long Pond is located just north
of Route 28 and west of Station
Avenue. . Long Pond is recharged :
by groundwater flow from the north and northwest and discharges surface water to groundwater along its
south and southeast shore. The pond 1s connected to the Parker River by a hetring run. 'The shoreline is
heavily developed with year round homes. Public access includes a town beach and concrete boat ramp

located on the southwest shore. Recreational activities include swimming and fishing. The pond is stocked
anmually with trout.

Dissolved Uxygen and lemperature
Long Pond, 9/28/01

WATER QUALITY

The 2001 and 2002 PALS Snapshot samplmg events appear to be the first water quality samples col-
lected from Long Pond. The 2001 teroperature profile shows a well mixed epilimnion to 6 m below which
the temperature gradually declines. The dissolved oxygen (DO) profile reflects the we]l mixed conditions to
6 m, but deeper than 6 m DO concentrations become anoxic (<1 ppm).

All of the chlorophyll a, TP, and TN concentrations measured in Long Pond exceed the current Cape Cod

"impacted” thresholds. The Carlson TSI based on the surface chlorophyll 4 concentrations places the pond in the
middle of the mesotrophic category.

Given that low DO conditions exist at the bottom of the epilimnion, the high nutrient concentrations
observed in the deepest samples are likely mixing into the epilimnion and creating opportunities for occa-
sional algal blooms. The deep portions of the pond are impaired by the lack of oxygen and the lack of
- oxygen appeats to be prompting the nutrient release from the sediments. Review of historic nformation from
other ponds reviewed in the Pond Atlas suggest that the current conditions are areflection of impacts from shoreline
development over the last 50 years. It is recommended that the town consider a water quality assessment of the
Long Pond, including a more refined monitoring program to evaluate DO, nutrient, and chlorophyll @ concentra-
tions throughout the summer, a sediment characterization, a land use assessment of shoreline and watershed prop-
erties, and a forecast of whether water quality is likely to continue to worsen. Overall, Long Pond presents as an
. impacted pond with current water quality problems.

September 28, 2001 Snapshot Results
Depth [pH |Chlorophyll a | Alkalinity Total Phosphorus | Total Nitrogen
meters pg/L as mg CaCO3/L ug/L mg/L
0.5] 6.71 4.78 12.5 11.8 0.51
3| 6.60] 6.81 128 11.8 0.52
8.5{ 6.23 3.50 13.9 331 0.74




Cape Cod Pond and Lake Atlas : Bathymetry Maps for the Town of Yarmouth
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Bathymetry Source:
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