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A BASE LINE SURVEY AND MODIFIED EUTROPHICATION INDEX FOR
8 PONDS IN PLYMOUTH, MASS.

- BEAVER DAM POND
- BLACK JTMMY POND
CLAM PUDDING POND

_ DEER POND
LOUT POND

= RABBIT POND

T SHALLOW POND

= WARNER POND

B

= BY

i—J

LYONS - SKWARTO ASSOCIATES
147 WHITEWOOD RD.
:l WESTWOOD,MASS. 02090

w} Included in this report is the limnological risting of 50 ponds
in Plymouth, Mass, This listing is the result of previous studies
conducted by Lyons - Skwarto Assoclates.




BEAVER DAM POND

Beaver Dam Pond ranks 27 using a modified trophic index.

This is an artifiecizl, non-stratified, warm water, clear bedy of water that has
a2 maximum depth of 12 feet., This impoundment is aquifer feed.

The Secchi Disc reading was 9.

The macrophyte readings were classified as sparse to medium with growth

ouit to the 9 foot contour line. The 3 main species present were Bladderwort,
Milfoil and Coontail. '

There were a few floating species in the coves,

The phosphate readings were critical whereas the nitrate readings
were permissible,

The pond was rated as sutrophic.
The pond is used for bog flooding.

There are no houses on down slopes.



. BEAVER DAM POND
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Beaver Dam Pond

Plymouth, Mass.

Watershed: coastal

Acres: 30 A 12,15

Altitude: 19' 5.79M

Water type: warm

Pond type: artificial

Transparency 9 2.74 H

Watercolor: clear

Pond use: irrigation, fishing, recreation
Topo sheet USGS M Manomet 1962 1.24000
Position topo sheet up 4.3 R. 7.5
Stratified: no

Reclaimed: no

Stocked: no

Shoreline distance 5300 1615.4 M

Bottom type-organic covering sand & gravel base
" Shoreline high 10% intermediate 70% low 20%

Planimetric Map

Serle V:IVY



P

o

_2 drains for flooding

'

" BEAVER DAM FOND

Impoundment Map
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BEAVER DAM FOND

Bathymetric Map

Maximum depth 12 3,66 M
Mean depth 8 2,44 M
Surface area 3CA 12.15 H
Total acre feet 240 AF
Total Gallons 78,198,960

Scde 1: 3\



* BEAVER DAM POND

Chemical Sample Stations

Benthic Station Number 2

Goele Lt 3
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BEAVER DAM POND

Submersed Aquatic Plant Map with Key

Submersed aquatic population was classified as medium out to 8 foot

depth line.

Dotted line 8 foot depth line.

Seale v 3
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SUBMERSED AQUATIC PLANTS

LATIN

Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton

- Potamogeton

Najas
Zannichellia
Elodea
Ranunculus

Americanus
Ampl. Folius
Crispus
Diversifolius
Filiformus
Filiosus
Gramineus
Natans
Nodosus
Pectinatus
Praelongus
Richardsonii
Robinsii
Vaginatus

Ceratophyllum D.

Myriophyiium

Alisma

Heteranthera D.

Nasturtium
Utricularia
Vallisneria

Chloroohvceae
Unicellular
Filamentous

Cyanoohyceae
Unicellular
Filamentous

COMMON

Pondweed

MAP NUMBER

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed «ececeecsesss 6

Leafy Pondweed ,,,,..cc00000000000 5
Variable Pondweed

Floating Brown Leaf sescsccccscscece 7
American Pondweed

Sago Pondweed

White Stem Pondweed

Richardson Pondweed

Giant Pondweed

Bushy Pondweed essscccccccccccssee 4
Horned Pondweed

Waterweed

Water Buttercup

Coontail ..
Water Milfoil
Waterplantain

Water Star Grass; Mud Plantain

Water, Cress

Bladderwort ,..eeeseccccccacccanscs 3
Wild Celery

Addenda
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Algzae
Green Algae

Blue Green Algzae
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BEAVER DAM POND
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-:( Emersed Aquatic Plant Map with Key
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Emersed aquatic plant population was classified as sparse.

Seele 1230




LATIN
Peltandra

_Pontederia

Sagittaria
Polygonum
Typha
Eleocharis
Scirpus

Juncaceae

EMERSED AQUATIC PLANTS

COMMON
Arrqw Arum

Pickerel Weed

MAP NUMBER

50 0606006608000 CRCESERCEOIROIASTGLS 1

Arrowhead; Duck Potatoe

WatersmanweedQ..Q......l..oloooooitlo 2

Cattail eeeee

8OO OPED PSSP EISITOORESOG e 3

SpikeRushSedge sevevsssescsssesnssssnte 4

Bu[rushsedge PS04 964 HSS SRS NEORSREOSEESIEPES 5

Juncus Rush

Addenda

Se0 s cOERISIEITPOIBTEONOIOESIOEOTOTRICOEROES 6
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BEAVER DAM POND
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o Floating Aquatic Plant Map with Key
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Floating aquatic plant population was classified as sparse.
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FLOATING AQUATIC PLANTS ATTACHED

LATIN COMMON MAP NUMBER
Nuphar Cow Lily, Yellow Water Lily, Spatterdock
Nymphaea Water Lily, WhiteWaterLily ,,.ccvscecccccsss 1
Brasenia Watershield cccecccscscsescescecsccccsses 2
Addenda

FLOATING AQUATIC PLANTS - UNATTACHED

LATIN COMMON MAP NUMBER
Lemna Duckweed
Spirodelia Big Duckweed
Wolttia Watermeal
Addenda
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- IN LAKE STATION QUTFALL SOURCES
J 1 2 3 1 2 3 1 2 3
.7' Total P 13 .12 .12
- Nitrate (M) 07 0% .09
- Free Acid 2 3 ¢
o
- Total Acidity o 0 ¢
- Alkalinity o 0O ¢
- DO 12 12 13
= Total Hardness 17 13 13
7 co, 1 14 15
- Ph 7.0 7.0 €.9
:] Temp (C+F) 1' Levels 48 43 49
- Secchi 10" 11* 11
-_( Heavy Metals
Zn 011
(4)) =D
Sn KD
Au 030
Fe 253
Po
AL 133
Cu 041
Ni 232
AG
Benthos
Total P 8.1 ng/Xe ILxy
Total Nitrogen 9.2 ng/Ks Dry
Total Volatile Solids (2) 1.¢
Percent Solids €3.1

Total Kjeldahl Nitrogen (mg/kg) 11.5 a2g/%g Dry

All figures in mg/L unless otherwise noted.
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BLACK JIMMY POND

Using a modified trophic index, Black Jimmy Pond ranks 12.

Black Jimmy is a warm water, spring fed, non-stratified kettlehole with a
maximum depth of 27 feet,

The submersed macrophyte population was of medium density out to the
8 foot contour line with the predominant specles being Bladderwort.

The emergent macrophyte population was classfied as sparse with
Pickerel Weed being the dominant species.

The Secchi Disc reading was 12°'.

The phosphate reading was high and the nitrate reading was acceptable.
Number of homes affecting impoundment - 2.

Cranberry bogs affecting pond - none.

Pond is rated as mesotrophic.

Problems: Camp Clark, a "Y" camp, is located on the North shore. With the steep
banks of this impoundment and lack of sewage lines, the nutrient loading
seems most likely to be at this location. The soil series coupled with the
steep banks certainly contributes to the cultural impact.

This trophic state indicates the presence of nutrient enrichment of the pond.



BLACK _JIMMY'. POND
& Planimetric Map
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Black Jimmy Pond

(B

- Plymouth, Mass. Topo sheet Sagamore
1J Watershed: coastal USGS map 1:24000 1964
: Acres 11 - 4,46 H, .
' Altitude:  36' ~- 10.9M Fosition '§°P§ Vi
- Water type: warm - cold P 5. *
:3 Pond type: kettlehole Shoreline distance 2640' - 804.7 M.
‘ Transparency 12'  3.66M. Bottom type - sand,gravel covered with
Water color: clear organic layer
:3 Pond use: Recreational; aesthetic Shoreline 90% high 10% intermediate
‘ Stratified - no-

Scale \ /130
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BLACK JIMMY POKD
Bathymetric Map
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Maximum depth 31' - 12.56 M
Mean depth 17 6.89 M
Surface area 11 A L.,46 H.
Total acre feet 187
Total gallons €0,930,023

Seale (D 130
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BLACK JIMMY POKD

Chemrical Sample Stations

Benthic

tation

number 2
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BLACK JIMMY POND

Impoundment Map
O

Elevation 36"

Pond type: kettlehole
Tributary: none
Outfall: none
Overland flow: none

Groundwater and underground aquifers - primary source

Rainfall secondary "

Surface run-off secondary "

Agricultural practices directly affecting impoundment - none
Industrial Sources " " " - none known

Possible sources of nutrient influx

YMCA camp location of buildings shown
Shoreline = 90% high
elevation 36
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BIACK JIMMY POk

" Submersed fquaiic Tlani “ap with Hey
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SUBMERSED AQUATIC PLANTS

LATIN

Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Patamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamegeton
Potamogeton
Najas
Zannichellia
Elodea
Ranunculus

Americanus
Ampl. Folius
Crispus
Diversifolius
Filiformus
Filiosus
Gramineus
Natans
Nodosus
Pectinatus
Praelongus
Richardsonii
Robinsii
Vaginatus

Ceratophyilum D.

Myriophyllum

Alisma

Heteranthera D.

Nasturtium
Utricularia
Vallisneria

- Chloroohycease
Unicellular
Filamentous

Cyanovhyceae
Unicellular
Filamentous

COMMON
Pondweed

MAP NUMBER

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed -~=-——=—=====~= 1

Leaty Pondweed

Variable Pondweed

Floating Brown Leaf 2
American Pondweed

Sago Pondweed 3
White Stem Pondweed

Richardson Pondweed

Giant Pondweed

Bushy Pondweed

Horned Pondweed

Waterweed

Water Buttercup

Coontail

Water Milfoil

Waterplantain

Water Star Grass; Mud Plantain
Water, Cress

Bladderwort 4
Wild Celery

Addenda

Alzae
Green Algae

Blue Green Algas
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BLACX JIMMY POID

Enersed Aquatic Plant Map with ey

Emersed plant population was classified as sparse,

Scalet 130




LATIN
Peltandra

Pontederia
Sagittaria
Polygonum
Typha
Eleocharis
Scirpus

Juncaceae

EMERSED AQUATIC PLANTS

. COMMON MAP NUMBER
Arrow Arum
Pickerel Weed 1
Arrowhead; Duck Potatoe
Watersmart Weed
Cattail - 2
Spike Rush Sedge 3
Bulrush Sedge 4

Juncus Rush

Addenda



- CLAM PUDDING
-y
-~ Using a modified trophic level, Clanm Pudding ranks 11,
—_ Clam Pudding Pond is a kettlehole, warm water, spring fed, non-stratified pond,
' with maximum depth of 18 feet.
- The macrophyte population was sparse with quillworts being
the dominant species.
. The microphyte population was rated as sparse with filamantous green
algae the dominent species,
The Secchl Disc reading was 14°'.
B The phosphate reading was over the critical quantity of .045 ppm.
— The pond was rated as mesotrophic. This tropic state indicates the
presence of nutrient enrichment of the pond.
— A
The pond is under lock and key surrounded by a chain link fence .
- Homes - 3,000' to nearest house.
‘: Agriculture impact - 8,000' to nearest cranberry bog - no drains.
== Surrounded by wooded area - mostly comifers.
- 2 - 3 families use it for periodic Picnicing and swimming in spite
— of the above; the phosphate readings were high.
?J The ph of 6.1 is approaching the high acid range.

Recommendations for future testing to:
- Check for phosphates periocdically to record changes.
: Check ph to see possible effects of acid rain.
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CLAM FUDDING FPOND

Planimetric Map

LAl
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lam Pudding

lymouth, Mass.

atershed: coastal

Sres: 10 4,05 H.

ltitude: 67 20.42M.

iter type: warm - transparency 14' - 4,27 M

’nd type: kettlehole
\tercolor:

mnd use: recreation

'Po sheet USGS M Manomet 1962 1:24000
'sition topo sheet - up .7 R 5.2

Stratified: no
Reclaimed: no
Stocked: no

Shoreline distance 2112 643.7 M
Bottom type

Shoreline intermedjate 90% low 10%

scile 1 1§
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ClAM PUDDING POND
Impoundment Map

Pond type: Natural, kettlehole

Tributary: none

Outfall: none

Overland flow: none

Groundwater and underground aquifer - primary sources
Rainfall secondary
Surface runoff secondary

Agricultural practices directly affecting 1mpoundmenc:

Industrial " "

Possible sources of nutrient influx - groundwater
Shoreline intermediate 90% low 10%

Altitude 67 20,42 M

none
none

§eq\& 14308
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ClAM PUDDING _FPOND

Bathymetric Map

Maximum depth 20' 6.1 M
Mean depth 15 4.6
Surface area 10 A 4.05H
Total acre feet 150 AF
Total gallons 48,874,350
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14

Sale VoS



-~ CLAM PUDDING POND
- Chemical Sample Station
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Benthic Station Number 2

Seale VoY
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CLAM FUDDING FOND

Submersed Aquatic Plant Map with Key

All submersed aquatic plant population was classified as sparse.

Saple 1oL
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SUBMERSED AQUATIC PLANTS

LATIN

Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamcecgeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton

- Potamogeton

Najas
Zannichellia
Elodea
Ranunculus

Americanus
Ampl. Folius
Crispus
Diversifolius
Filiformus
Filiosus
Gramineus
Natans
Nodosus
Pectinatus
Praelongus
Richardsonii
Robinsii
Vaginatus

Ceratophyllum D.

Myriophyllum

Alisma

Heteranthera D.

Nasturtium
Utricularia
Vallisneria

Chlorovhyceae
Tnicellular
Filamentous

Cyanoohyceae
Unicellular
T{lamentous

1scetes

COMMON
Pondweed

MAP NUMBER

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed

Leafy Pondweed
Variable Pondweed
Floating Brown Leaf
American Pondweed
Sago Pondweed
White Stem Pondweed
Richardson Pondweed

Giant Pondweed
Bushy Pondweed
Horned Pondweed
Waterweed

Water Buttercup
Coontail

Water Milfoil
Waterplantain
Water Star Grass; Mud Plantain
Water, Cress
Bladderwort

Wild Celery

Addenda

Algae
GreerllAlgae ess0cccsrevsscsnsesn 2

Blue Green Algae

quillwort seccssevencersntsnecnee 1



ELACK JIMMY

IN LAKE STATION QUTFALL SQURCES
1 2 3 1 2 3 1 2 3
Total P .02 .10 .08
Nitrate (N) .03 .0k .0€
Free Acid .001 .001 ,001
Total Acidity .001 ,001 ,001
Alkalinity 0 0 0
Do 12 12 12
Total Hardness . 183 18 18
€Oz 16 11 10
Ph | €.8 6.8 6.7

Temp (C+F) 1' Levels 51{10C) 48 4
Secchi 12! 12 1_2l

Heavy Metals

Zn 011
CD XD
Sn L2k .
Au 013
Fe 025
Po
AL .0£0
v Cu €3
E‘ Ni 039
L Benthos
Total P 4.3 2s/ke  Dry
Total Nitrogen 3.6 mgf¥s Dry
Total Volatile Solids (%) 91
Percent Solids 70,6

”
C.

Total Kjeldahl Nitrogen (mg/kg)

All figures in mg/L unless otherwise noted.
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CIAM PUDDING POND

Emersed Aquatic Plant Map with Key

All emersed aquatic plants were classified as sparse,

Scale v\



LATIN
Peitandra

Pontederia
Sagittaria
Polygonum
Typha
Eleocharis
Scirpus

Juncaceae

EMERSED AQUATIC PLANTS

CONMMON MAP NUMBER
Arrqw Arum

Pickerel Weed

Arrowhead; Duck Potatoe

Watersmart Weed

Cattail

Spike RUSh S€dge .eesssecscvonssncsaassess L
Bulrush Sedge

Juncus Rush

Addenda



CLAM PUDDING POND
- Floating Aquatic Plant Map with Key
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Floating aquatic plants were non-existent.

Seple V1S




CLLM PUDDILZ

‘IN LAKE STATION OUTFALL SOURCES
7 1 2 3 1 2 3 1 2 13

Total P .09 .08 03
Nitrate (N) .5 .05 .05
Free Acid .005 .005 .005
Total Acidity .005 .005 .CO5
Alkalinity ‘ 9 9o O
DO 12 13 14
Total Hardness 14 15 14
€Oy ‘ 14 14 12
Ph T 6.1 £€,0 6.1
Temp (C+f) 1' Levels , 43 48 ¢ (F)
Secchi 1 14 i@
Heavy Metals
Zn B

- D D

Sn 012

- Au 023
Fe 018
Po .

- AL ,010

” Cu .026
Ni ,013
AG
Benthos
Total P 2.8 zg/ke Dry
Total Nitrogen 5.6 g/ Dry
Total Volatile Solids (32) 53
Percent Soli&s 75.¢8
Total Kjeldahl Nitrogen (mg/kg) 71 Dry

All figures in mg/L unless otherwise noted.
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DEER POND

Using a modified trophic level index, Deer Pond ranks 34.
Deer Pond is a warm water kettlehole that is aquifer fed and non-stratified,
with a maximum depth of 15'. The macrophyte readings were moderate to heavy
out to the 10 foot contour line. Milfoil was the target species.

The Secchi Disc reading was 10'

The organic materials on the bottom were classified as
moderate.,

The phosphate readings were critical and the nitrate readings
were permissible.

Number of homes affecting impoundment was zero.
The pond was rated as eutrophic.

The pond is used by cranberry growers for flooding and
bog release.
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eer Pond
Plymouth, Mass.
Watershed: Coastal
Acres 11 LUt H
Altitude 49 14,94 M
‘Pond Type: Kettlehole
Water type: warm
Transparency 12' 3.66M
Water color: clear
rJPond use: irrigation
0po sheet USGSM

Sagamore 1967
Wareham 1972
1:24000

osition Topo sheet up 12.8 R 16.8

DEER _POND

Planimetric Map

Stratified - no
Reclaimed - no

Stocked - no

Shoreline distance 2112 643.7M

Bottom type - sand & gravel covered
with organic material

Shoreline intermediate 100%

Scale 1:150



DEER _POND
- “w"T Bathymetric Map
| on
1
e —

i

Maximum depth 15 L, 57M
Mean depth 8 2.44
Surface area 11 -4,46 H
Total acre feet 88

Total gallons 28,672,952

Scale 1:150




DEER _POND
Chemical Station Map
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Station 2 Benthic sample station

utqlt 11 1\8P
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- DEER POND
*
T‘ i Impoundment Map

; j Cranberry Bogs

7A App.

Do Pumping station

Deer Pond

elev,

L9

Pond type: Natural kettlehole
- Tributary: None
‘OQutfall : None
Overland Flow: Agricultural pumping
** Groundwater and underground aquifer: Primary source
Rainfall: Secondary source !
‘Surface run-off: Secondary source
Agriculture practices directly affecting impoundment: 7 A approx.
- Industrial " " " " none
Possible sources of nutrient influx: Agriculture major contributor
2 sewage none
underground sources - possible

‘Shoreline intermediate 100%
Altitude 49 14.9%4 M.

ac-t(t 1:300
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Milfoil

Deer Pond

Submersed Aquatic Plant Map with Key

Abundant out to 8' contour line
————— = 8 foot depth line

Sed VivSE
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'SUBMERSED AQUATIC PLANTS

LATIN

Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Najas
Zannichellia
Elodea
Ranunculus

Americanus
Ampl. Folius
Crispus
Diversifolius
Filiformus
Filiosus
Gramineus
Natans
Nodosus
Pectinatus
Praelongus
Richardsenii
Robinsii
Vaginatus

Ceratophylium D.

Myriophyllum

Alisma

Heteranthera D.

Nasturtium
Utricularia
Vailisneria

COMMON
Pondweed

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed

Leafy Pondweed
Variable Pondweed
Fioating Brown Leaf
American Pondweed

MAP NUMBER

Sago Pondweed
White Stem Pondweed
Richardson Pondweed

Giant Pondweed

Bushy Pondweed
Horned Pondweed
Waterweed

Water Buttercup
Coontail

Water Milfoil

-

Waterplantain

Water Star Grass; Mud Plantain

Water, Cress

Bladderwort
Wild Ceiery

Addenda



Floating Aquatic Plant Mzp with Key
Lal

No species present at time of survey.

Scale 1t ise
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Emersed Aquatic Plant Map with Key

No specieé present at time of suxvey.

Seale v 2180



DEER

IN LAKE STATION ) OUTFALL SOURCES
1 2 3 1 2 3 1 2 3

Total P A7 .15 .17
Nitrate (N) .07 05 .05
Free Acid 005 .005 .005
Total Acidity .005 .C05 .005
Alkalinity 0 0 0
DO i0 11 11
Total Hardness 13 18 18
CO5 15 15 1%
Ph £.2 €. €.2
Temp (C+F) 1' Levels idy Ly by (F)
Secchi 10 ic 10
Heavy Metals
Zn 008
CD Q0%
Sn 250
Au 010
Fe 015
Po
AL Jak
Cu 034
Ni 291
AG
Benthos
Total P 7.4 ng/iz Try
Total Nitrogen 8.6 ng/kg Dry
Total Volatile Solids (2) Il
Percent Solids 70.1
Total Kjeldahl ¥itrogen (mg/kg) -2°% Dxy

All figures in mg/L unless otherwise noted.




-

LOUT POND

= Using a medified trophic level index, Lout Pond ranks number 8.

Lout Pond is a moderately deep, cold water pond that is aquifer fed and stratified.

.ﬂ' The macrophyte readings were sparse. Microphyte readings were low, the Secchi Disc
) reading was 15 feet,

The phosphate readings were approaching the critical range and
the nitrate readings were rated as permissible.

o

The organic materials on botiom were sparse.

3

This pond is cold water, stocked by the state.

Number of homes affecting impoundment: 3

Crahberry bogs affecting the impoundment: 3 acres

There is also one road drain from South Pond Road

Lout Pond is rated oliéotrophic because of low nutrient levels and

low plant biocmass.

The melatively high phosphate readings indicate possible future problems and periodic
testing i1s recommended to monitor this situation.,



LOUT POND

Planimetric Map

)]

er type - cold
‘ansparency 15¢
ater color - clear
‘use: irrigation, recreation fishing
0po.sheet USGS Map 1962 Plymouth 1:24000
ositon topo sheet up 10.5 R 10.4
tratified - yes
aimed - yes
tocked - cold water species
eline distance 3696' 1125.5 M

Ottom type - sand & gravel
ine‘incetmediat% 90%2 1low 102

Seale Vv LIS
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_ Impoundment Map

Water Dept.

A

Loot Pond
80

elev,

< road drain

pump house

cranberry bogs
10 A, app.

Pond type: natural kettlehole

Tributary: none

Outfall: none

Overland flow: none

Groundwater and underground aquifer - primary source

Rainfall secondary source

Surface run-off secondary source
Agriculture practices directly affecting impoundment - 10 A. App.
Industrial " " " " - none

Possible sources of nutrient influx - 10 A, of cranberry bogs
road drains
groundwater

Shoreline intermediate 907 low 10%

Altitude 80' 24.38 M

Gele 1 HoO



Bathymetric Map

ne ?

Maximum depth 36’ 10.97 M
Mean depth 16' 4.88 M
Surface area 18 A 7.29 H
Total acre feet 288

Total gallons 93,838,752

Sealt v 11D



LOUT POND

k! Chemical Sample Stations

| IR

e b

-

Benthiec Station Number 2

Seale V1 U1y



LOUT POND

> Floating Aquatic Plant Map with Key

e

Seale V1 1S




b FLOATING AQUATIC PLANTS ATTACHED

. LATIN COMMON MAP NUMBER
Nuphar Cow Lily, Yellow Water Lily, Spatterdock
Nymphaea Water Lily, White Water Lily seceecssecsccsncees 1
e Brasenia Watershield )
Addenda

FLOATING AQUATIC PLANTS - UNATTACHED

LATIN COMMON MAP NUMBER
Lemna Duckweed
Spirodetia Big Duckweed
Wolffia Watermeali

Addenda



' LOUT POND

e Emersed Aquatic Plant Map with Key

Emersed plant population was classified as sparse,

Seaie Vi LIS
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LATIN
Peltandra

Pontederia
Sagittaria
Polygonum
Typha
Eleocharis
Scirpus

Juncaceae

EMERSED AQUATIC PLANTS

COMMON MAP NUMBER
Arrow Arum

Pickerel Weed eccecesecscecescsocssccccase 1
Arrowhead; Duck Potatoe

Watersmart Weed

Cattail .

Spike RUSh Sedge eeevevseesssassssesssccsnss 2
Bulrush Sedge

Juncus Rush

Addenda



LOUT POND
e ¥
on Submersed Aquatic Plant Map with Key

All submersed aquatic plant population was classified as

sparse in all but excepted areas.

Seale 1 LIS
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Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potarmogeton
Potamogeton
Najas
Zannichellia
Elodea
Ranunculus

i

Alisma

Nasturtium
Utricularia
Vallisneria

SUBMERSED AQUATIC PLANTS

LATIN

Americanus
Ampl. Folius
Crispus
Diversifolius
Filiformus
Filiosus
Gramineus
Natans
Nodosus
Pectinatus
Praelongus
Richardsonii
Robinsii
Vaginatus

Ceratophyllum D.
Myriophyllum

Heteranthera D.

Chlorovhycease
Unicellular
Filamentous

Cyanovohyceae
Unicellular
FPilamentous

COMMON

Pondweed

MAP NUMBER

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed

Leafy Pondweed

Variable Pondweed

Floating Brown Leaf sesescscscscsces 1
American Pondweed

Sago Pondweed

White Stem Pondweed

Richardson Pondweed

Giant Pondweed
Bushy Pondweed
Horned Pondweed
Waterweed

Water Buttercup
Coontail

Water Milfoil
Waterplantain
Water Star Grass; Mud Plantain
Water, Cress
Bladderwort

Wild Celery

Addenda

Alzae
Green Algae

Blue Green Algae



Total P
Nitrate (N)
Free Acid
Total Acidity
Alkalinicy

DO

Total Hardness
o,

Ph

Temp (C+F) 1' Levels
Secchi

Heavy Metals

Zn ,010
CcD .005
Sn 152
Au 013
Fe 033
Po

AL .052
Cu 037
Ni 080
AG

Benthos
Total P

LouUT

IN LAKE STATION OUTFALL
1 2 3 1 2 3
04,03 .04

025 .02 .025
5 0 O
¢ 0 ©
.002 .002 ,002
12 12 13
15 14 15
13 17 17
7.5 7utb 745
é1{10") 55{(20') BE{30")

15 15 15

2.1 ng/Xg Dry

Total Nitrogen 2.1 mg/Kg Dry
Total Volatile Solids (Z) ‘-92
Percent Solids 77
Total Kjeldahi Nitrogen (mg/kg) 7.0 bry

All figures in mg/L unless otherwise noted.

SOURCES
1 2 3



Problems:

RABEIT POND

Rabbit Pond ranks 28 using a modified trophic index.

Rabbit Pond is a kettlehole, non-stratified, clear, agquifer-fed, warm water
pond with a maximum depth of 15'.

Submersed aquatic vegetation was rated as medium to heavy out to
10' contour lines with Milfoll being the dominant species. Bladderwart
was intermixed with the Milfoil.

Floating aquatic plants were prevalent in the shallow areas with
yellow and white lilies being predominant.

The Secchi Disc reading was 13'.

The phosphate readings were high. The nitrate readings were permissible.
Pond was rated as eutrophic.

Number of homes affecting impoundment - 20.

Cranberry acerage - none.

Cultural impact by the number of homes surrounding impoundment. This
pond was rated as eutrophic with a good chance of accelerated eutrophi-

cation. The steep banks, coupled with the soll series are certainly
contributing factors.

This is a kettlehole that can be classified as eutrophic with the
obvious nutrient loading from the number of homes surrounding the
impoundment.



RABBIT FPOND

Planimetric Map
s

5 4

coastal Position Topo Map

;34 2,03 H, up 5.0 R 10,3
8 Shoreline distance 2112' 643.7 M
warm
ype: kettlehole Bottom type - sand & gravel covered by 4
_;hrency 13! inches organic.
0lor: clear Shoreline 90% high 10% intermediate
USe: recreational Stratified - no
2et USGS map Manomet Reclaimed - no
1:24000 1962 Stocked - no

SealE 1t 120



RABBIT FOND

Bathymetric Map

|
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Maximum Depth

15 4,57 M
2,74 M
Surface Avrea 5A 2,03 H.

Mean Depth 10'

Total Acre Feet 45

Total Gallons 14,662,305

a9 %

o 9

W\
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Y
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4
h
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28 % L™
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RABBIT

POND

Impoundment Map

My
¥

Pond type: kettlehole
Tributary: none
Outfall: none
Cverland Flow: none

Rainfall - secondary source

. Surface Run-off - secondary source
Agriculture practices directly affecting
Industrial sources "

Possible sources of nutrient influx - 1.
2.

Shoreline 90% high 10% intermediate 3

Altitude 8" 2,44 M,

Groundwater & underground aquifer - primary source

impoundment - none
- none
10 houses around system
groundwater
road drains

S5aale 68



- RABBIT POND
- Chemical Sample Stations
»
|\
= .

Benthic Station Number 2

S5eale (2120




RABBIT POND
Submersed Aquatic Flant Map with Key

Su

. dense milfofl . . ___

-

10 foot line

dense milfoil

dense milfoil

Milfoil infestation was out to 10 foot contour line.

Seale y:120




SUBMERSED AQUATIC PLANTS

LATIN

Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Najas
Zannichellia
Elodea
Ranunculus

Americanus
Ampl. Folius
Crispus
Diversifolius
Filiformus
Filiosus
Gramineus
Natans
Nodosus
Pectinatus
Praelongus
Richardsonii
Robinsii
Vaginatus

Ceratophyilum D.

Myriophyllum

Alisma

Heteranthera D.

Nasturtium
Utricularia
Vallisneria

Chloroohyceae
Unicellular
Filamentous

Cyanonhyceae
Unicellular
Filamentous

COMMON

Pondweed

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed

Leafy Pondweed
Variable Pondweed
Floating Brown Leaf
American Pondweed

MAP NUMBER

Sagopondweed [ EE N ERENNNEENNERENNNERNN] 2

White Stem Pondweed
Richardson Pondweed

Giant Pondweed
Bushy Pondweed
Horned Pondweed
Waterweed

Water Buttercup
Coontail
Water Milfoil
Waterplantain

Water Star Grass; Mud Plantain

Water, Cress

e0ceossensss0RsOStPISEOBRODE l

Bladderwort 0000 0asercnssnsoncsasses 3

Wild Celery
Addenda

Alzae
Green Algae

Blue Green Algae



RABBIT _FOND

Emersed Aquatic Plant Map with Key

Su

Emersed aquatic plant population was classified as sparse.

S5aale 11120
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LATIN
Peitandra

Pontederia
Sagittaria
Polygonum
Typha
Eleocharis
Scirpus

Juncaceae

EMERSED AQUATIC PLANTS

COMMON MAP NUMBER
Arrow Arum

Pickerel Weed

Arrowhead; Duck Potatoe

Watersmart Weed

Cattail

Spike Rush Sedge ecececcccescrcesasscsces 1
Bulrush Sedge

Juncus Rush

Addenda



RABBIT _POND

Floating Aquatic Plant Map with Key

L0
S

Floating plant population was classified as medium density.

Seale V2120




FLOATING AQUATIC PLANTS ATTACHED

LATIN COMMON MAP NUMBER
Nuphar Cow Lily, Yellow Water Lily, Spatterdock ,,..... 2
Nymphaea Water Lily, WhiteWaterLily ceeeeeecoassscsses 1
Brasenia Watershield

Addenda

FLOATING AQUATIC PLANTS - UNATTACHED

LATIN COMMON MAP NUMBER
Lemna Duckweed
Spirodelia Big Duckweed
Wolffia Watermeal

Addenda



RABBIT

IN LAKE STATION OUTFALL SOURCES
1 2 3 : 1 2 3 1 2 3

Total P .07 .07 .03
Nitrate (N) .025.02 .02
Free Acid .001 ,001 ,001
Total Acidity .001 ,001 .00t
Alkalinity 0 0 0
DO 12 11 11
Total Hardness 18 18 17
Coy 12 13 13
Ph €.5 €.5 6.4
Temp (C+F) 1' Levels 55 54 55 (F)
Secchi 13 13 13
Heavy Metals
Zn 010
cD D
Sn .090
Au 017
Fe 042
Po
AL »090
Cu 033
Ni .021
AG
Benthos
Total P 9.2 mg/Xg Dry
Total Nitrogen 6.3 ag/Xe  Iry
Total Volatile Solids (2) 1.5€
Percent Solids 70.1
Total Kjeldahl Nitrogen (mg/kg) 3.6 Dry

All figures in mg/L unless otherwise noted.




SHALLQW _ POND

Shallow Pond ranks 41 using a modified trophic index level., It is natural, non-
stratified, warm water pond with a maximum depth of 7 feet.

Floating aquatic plants cover more than 50% of its surface; with
many emersed plants intersparsed.

The submersed vegetation covers all the bottom.

The Secchi Disc reading was 6'.

The phosphate readinés were critical.

The nitrate readings were permissible (see Addenda, Macrophite Population
and Nutrient Untilization).

Agriculture impact and ground water are possible sources of eutrophication.
There are no homes near this impoundment.

This impoundment is fast approaching the final stages of eutrovhlcatlon,
it is in fact an aquatic biologists delight.



:] SHALLOW POND
* Planimetric Map

‘Shallow Pond

" Plymouth, Mass.

. Watershed: coastal :tr:tifi:ﬁ- o

‘Acres 18 7.29 H st;cﬁe:? 'nono

. Alt . .

-Wat::uctl; e?l wagm“ M Shoreline distance 4224 1287.5 M
Pord typ::. natural Bottom type - organic over sand & gravel
'Transparency 6 1.83 M Shoreline: intermediate 90% low 10%
Watercolor: clear

_Pond use: irrigation

‘Topo sheet USGS M Manomet 1962 1:24000

.Position topo sheet up 2.5R 9,7

Scale 1iaya,




SHALLOW POND

Impoundment Map

Shallow Pond
31

elev,

[ 1
\ |

cranberry bogs

)

\\ J/ cranberry bog
\
/

Pond type: natural
Tributary: none
Outfall: none
Overland flow: none

Groundwater & underground aquifer - Primary source
Rainfall - Secondary source
Surface run-off - Secondary source

Agriculture practices directly affecting impoundment - 15 A. app
"

Industrial n " " - none
Possible sources of nutrient influx 15 A. of cranberry bogs
groundwater

houses none

Shoreline intermediate 90% low 107
Altitude 31 9.45M

nedl€ 12312
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SHALLOW POND

Bathymetric Map

Maximum depth 7' 2,13 M
Mean depth 4! 1.22 M
18 A 7.29H

Surface Area
Total acre feet: 72
Total gallons 23,459,688

Seale (1342,
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SHALLOW POND
Chemical Sample Stations

Benthic Station Number 2

Seale 11avl,




SHALLOW POND
Floating Aquatic Plant Mpp with Key

My
o

All species abundant out to 4' contour line

Dotted line = 4 foot depth.

Seale 1avwy,




FLOATING AQUATIC PLANTS ATTACHED

LATIN COMMON MAP NUMBER
Nuphar Cow Lily, Yellow Water Lily, Spatterdock seseeeee 1
Nymphaea Water Llly,Whlte Water Lily cceesvescsassscsneas 2
Brasenia Watershielt] eecceccccccccscrcvcssscecscscccoe 3

Addenda

FLOATING AQUATIC PLANTS - UNATTACHED

LATIN COMMON MAP NUMBER
Lemna Duckweed
Spirodelia Big Duckweed
Wolffia Watermeal

Addenda




SHALLOW POND
Emersed Aquatic Plant Map with Key

(o]
‘- oM

Emersed plants abundant through all shallow areas.

Scale 122wy,




LATIN
Peltandra

Pontederia
Sagittaria
Polygonum
Typha
Eleocharis
Scirpus

Juncaceae

EMERSED AQUATIC PLANTS

COMMON MAP NUMBER
Arrqw Arum

Pickerei Weed

Arrowhead; Duck Potatoe

Watersmart Weed

Cattail

Spike Rush Sedge seeeececsccscvesescvees 1
Bulrush Sedge eeececeescsssccccvescrsacees 2

JUnCuSRUSh o‘ocooaooooa.o.ooo-ooooo.noco3

Addenda



SHALLOW _POND

Submersed Aquatic Plant Map with Key

n

(1]

Vegetation abundant throughout whole area.

Seale L tavy,




SUBMERSED AQUATIC PLANTS

LATIN

Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
- Potamogeton
Najas
Zannichellia
Elodea
Ranunculus

Americanus
Ampl. Folius
Crispus
Diversifolius
Filiformus
Filiosus
Gramineus
Natans
Nodosus
Pectinatus
Praelongus
Richardsonii
Robinsii
Vaginatus

Ceratophyilum D.

Myriophyllum

Alisma

Heteranthera D.

Nasturtium
Utricuiaria
Vallisneria

Chlorovhyceae
Unicellular
Filamentous

Cyanonhyceae
Unicellular
#llamentous

COMMON

Pondweed

MAP NUMBER

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed ceveeececacceass 2

Leafy Pondweed

Variable Pondweed

F]oaﬁng Brown lLeaf ecccccscccsccece 3
American Pondweed

Sago Pondweed ..ccecccscscccssces &
White Stem Pondweed

Richardson Pondweed

Giant Pondweed

Bushy Pondweed

Horned Pondweed

Waterweed

Water Buttercup

Coontail

Water Milfoii

Waterplantain

Water Star Grass; Mud Plantain
Water, Cress

Bladderwort « secccsessscsoscccssssces 1
Wild Celery

Addenda

CR X LN I B 5

Algzae
Green Algae

Blue Green Algae



SEALLOW

IN LAKE STATION OUTFALL SOURCES
1 2 3 1 2 3 1 2 3

Total P A2 112 .14
Nitrate (N) .05 07 .03
Free Acid 005 005 ,005
Total Acidity +005 .005 .CO5
Alkalinity o 0 0
DO 10 11 11
Total Hardness 16 17 12
€O, 19 18 18
Ph 5.3 5.2 5.3
Temp (C+F) 1' Levels 47 47 46 {F)
Secchi £ 6 &
Heavy Metals
Zn 059
¢ .002
Sn kD
Au 037
Fe 236
Po
AL .184
Cu 058
Ni .080
AG
Benthos
Total P 17.4 mS/Ké Dry
Total Nitrogen 9.4 mg/Xg Dry
Total Volatile Solids (Z) 2.3
Percent Solids €1.1

Total Kjeldahl Nitrogen (mg/kg) 12.1

All figures in mg/L unless otherwise noted.




WARNER _POND

Using a modified trophic index, Warner Pond ranks 26th,

Warner Pond is a naturzal, warm water, non-stratified pond with 2 maxdimum
depth of 14'.

The macrophyte population was classified as sparse to medium
with dominant species of the floating variety.

The Secchi Disc reading was 5 with the water color being brown.

This was probably caused by large growths of spagmum moss out to
the 10 foot contour line.

The phosphate reading was high. The nitrate reading was permissible,

The cultural impact must be a contributing factor to cause the
high phosphate reading.

The agricultural impact was considered low,

The pond was rated as eutrophic. The pond ratings from 20 to 26
(see final listing) could possibly be rated as mesotrophic, however,
all are suffering from so called cultural eutrophication., That is
eutrophication which is accelerated by human activities. This was
the basic reason for the eutrophic rating.



_ * WARNER POND
; Vs Planimetric Map

Plymouth, Mass. Position Topo Map

Watershed - coastal up 6.1 R. 8.9

A : . . .

Acres 4.5 1.82 H Shore line distancé

ltitude 20 6.1 M 2030 618.7 M

Water type: warm y

Pond tygzz kettlehole Bottom type--ziggnfcgizyzi covered with
Transparenc 5 1l.52 M s

Watercolor:ybrown tint Shore line 65% high  35% low

Pond use: Recreational g:ra;igied - no
) Public water pumping station °§ : & no
Topo sheet USGS Map Manomet reclaimed - no

1:24000 1962

ﬁule 1% (SL]



WARNER _POND

Bathymetric Map

Maximum depth 17 5.18 M
Mean depth 12 3.66 M
Surface area 4,5 1.82 H.
Total acre feet S

Total gallons 17,594,766

Geele 11029



WARNER POND
Chemical Sample Stations

Benthic Station Number 2

gerle 23y




WARNER _POND

Submersed Aquatic Plant Map with Key

Submersed plant population was classfied as sparse.

Gelorzian




SUBMERSED AQUATIC PLANTS

LATIN

Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Najas
Zannichellia
Elodea
Ranunculus

Americanus
Ampl. Folius
Crispus
Diversifolius
Filiformus
Filiosus
Gramineus
Natans
Nodosus
Pectinatus
Praelongus
Richardsonii
Robinsii
Vaginatus

Ceratophyllum D.

Myriophyllum

Alisma

Heteranthera D.

Nasturtium
Utricularia
Vallisneria

Chlorovhyceae
Unicellular
Filamentous

Cyanoohyceae
Unicellular
Filamentous

Fontinelis

COMMON

Pondweed

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed

Leafy Pondweed
Variable Pondweed
Floating Brown Leaf
American Pondweed
Sago Pondweed
White Stem Pondweed
Richardson Pondweed

Giant Pondweed
Bushy Pondweed
Horned Pondweed
Waterweed

Water Buttercup
Coontail

Water Milfoil
Waterplantain
Water Star Grass; Mud Plantain
Water, Cress
Bladderwort

Wild Celery

Addenda

Alzae
Green Algae

Blue Green Algae

Water Moss

MAP NUMBER



WARNER _POND
Emersed Aquatic Plant Map with Key

None at time of survey.

Sele 1V




* WARNER POND
Floating Aquatic Plant Map with Key

"

en

i

Floating plant population was classified as sparse.

Sceld LN




FLOATING AQUATIC PLANTS ATTACHED

LATIN COMMON MAP NUMBER
Nuphar Cow Lily, Yellow Water Lily, Spatterdock 2
Nymphaea Water Lily, White Water Lily 1
Brasenia Watershield 3

Addenda

FLOATING AQUATIC PLANTS - UNATTACHED

LATIN COMMON MAP NUMBER
Lemna Duckweed
Spirodelia Big Duckweed
Wolftia Watermeal

Addenda



b WARNER POND
m Impoundment Map

No flow at time of survey

Warner Pond

Water dept. station

\\\\ No flow at time of survey

Fresh Pond

elev, 14

Pond type: Kettlehole

Tributory: None

Outfall: None

Overland Flow: None

Groundwater and underground aquifer - primary source
Rainfall secondary "

Surface run-off secondary "
Agriculture practices directly affecting impoundment - none
Industrial sources " " " - None
Possible sources of nutrient influx - houses around ecosystenm
Shoreline 65% high 35% low '
Elevation 20' 6.1 M

Scale t: 510




WARTER

IN LAKE STATION OUTFALL SOURCES
12 3 1 2 3 1 2 3

Total P A1 .10 11
Nicrate (N) .03 .03 .03
Free Acid 0 0 0
Tocal Acidity ¢c 0 0
Alkalinity 0 0 0
DO 10 11 10
Total Hardness 32 30 32
co2 18 18 18

‘1 Ph €.2 €.3 €.8

I Temp (C+F) 1' Levels 52 53 53 (F)
Secchi & 5 5
Heavy Metals
Zn D
¢ D
Sn .010
Au 025
Fe 020
Po
AL 015
Cu .019
Ni 034
AG
Benthos
Total P 12.3 mg/¥g Dry
Total Nitrogen 8.4 ng/¥g Dry
Total Volatile Solids (Z) 1.8
Percent Solids €6.3
Total Kjeldahl Nitrogen (mg/kg) 15.3 Dry

All figures in mg/L unless otherwise noted.




ﬁ

Pond Name

1.

2.
i 3e
4,
Se.
6.
7.
8.

]
3
3
1

Long Pond

Little Pond

Great South Pond
Little South Pond
Bloody Pond

Fresh Pond
Gallows Pond

Lout Pond

Mica jah

Sandy Pond

Clam Pudding
Black Jimmy

Boot Pond

Round Pond

White Island
Little West
Ezekial

Wall Pond

Little Sandy
1sland Pond (39')
Gunners Exchange
Long Island Pond
Morey's Hole
Russell Mill Pond
Island Pond (51')
Warner Pond
Beaver Dam
Rabbit Pond
Creat Herring
Little Herring
Clear Pond

Big West

Kings Pond

LIMNOLOGICAL LISTING

Pond Type
Natural
113

Kettlehole
Natural
Kettlehole
Natural

"
Kettlehole

Natural

Kettlehole
Natural
Kettlehole
Natural

"
Enhanced
Artificial
Natural

"
Artificial
Kettlehole
Natural

Natural

Stratification

Yes

Troohic State

PligOCrophic

Eutrophic




Deer Pond

Hoyt's Pond

Forge Pond

Scokes Fond
Little Long Pond
Billington Sea
Savery Pond
Shallow Pond

Ship Pond
Bartlett Pond
Hedges Pond
Indian River Pond
Fresh Meadow Pond
Halfway Pond
Spring Pond

N. Triangle Pond
Grassy West Pond

Kettlehole
Natural

Artificial
Xettlehole

Natural

Kettlehole
Artificial

Natural

Kettlehole

Natural

11}

"

"

Eutrophic




Pond Tyves
Natural - Usually with an inlet & outlet.
Artificial - An impoundm;nt.
Enhanced - Natural pond deepened by damming or dredging.

Kettlehole - A natural body of water having no surface inlet or outlet.

Stratification

Figure A shows the various zones of a typical stratified lake. In addition to

a lake's 1life history mentioned above, a lake also has characteristic annual

cycles. Depending on the season, 2 lake has a particular temperature and dissolved
oxygen profile (Figure A). During the summer season, the epilimnion, or warm surface
water, occupies the top zone. Below this is the metalimnion which is characterized by
a thermocline. In a stratified lake, this is the zone of rapid temperature change
with depth. The bottom waters, or hypolimnion, contain colder water. The epilimnion
is well mixed by wind action, whereas the hypolimnion does not normally circulate.
During the spring and fall seasons, these regions break down due to temperature
change and the whole lake circulates as one body. In shallow lakes (i.e., 10 to 15
feet maximum depth) affected by wind action, these zones do not exist except for
short periods during calm weather.




Deplh in faet

Diagrammatic sketch showing thermal
characteristics of temperate lakes

Summar Sgring - Fail Winter
Dissoived Oxygen (mg/ 1) Qissoived Oxygen {mg/1) Oissoived Oxygsn (mg/t)
02468I012l402458I012140‘246810I2I4
[ i 3 [ 1 ] i [} ' [ ] 1 1 \ } t 1
. N L.
- —Tamo . =Teup, . |~—=Temp.
L o0 — ’ L 0. Q) =] -
— pu— -/
3 [ L] - [ o 1 1 ] 1 L] X [ ] ] + ] +
22 39 47 54 51 63 73 82 32 39 47 S4 61 68 7S 82 32 39 47 54 & &3 79 82
Temparcture °F Tamperaturs °F Tempaeratura °F
Sirgtification isathermal Inverse stratification

Source: Measures for the Restoration and Enhancemezt of Qualicy of
Tvesnwacar Lakes. Wwashingcom, D.C.: Unitad Stares
Tavironmental Protection Agency, 1973. :

FIZURE A



LAKE TROPHIC CHARACTERISTICS

1. Oligotrophic Lakes

a.

i.

Very deep, thermocline highj volume of hypolimnion large; water
of hypolimnion cold.

Organic materials on bhottom and in suspension very low,

Electrolytes low or variable; calcium, phosphorus, and nitrogen
relatively poor; humic materials very low or absent.,

Dissolved oxygen content high at all depths and throughout year.
Larger aquatic plants scarce.

Plankton quantitatively restricted; species many; algal blooms
rare; Chlorophyceae dominant.

Profundal fauna relatively rich in species and quantity; Tanytarsus
type; Corethra usually absent,

. Deep-dwelling, cold-water fishes (salmon, cisco, trout) common to

abundant.

Succession into eutrophic type.

2. Butrophic Lakes

a.

b.

Relatively shallow; deep, cold water minimal or absent.
Organic materials on bottom and in suspension abundant.

Electrolytes variable, often high; calcium, phosphorus, and nitrogen
abundant; humic materials slight.

Dissolved oxygen in deep stratified lakes of this type minimal or
absent in hypolimnion.

Larger aquatic plants abundant.

Plankton quantitatively abundant; quality variable; water blooms
common, Myxophyceae and dlatoms predominant.

Profundal fauna, in deeper stratified lakes of this type: poor in
species and quantity in hypolimnion; Chironomus type; Corethra present.

Deep-dwelling, cold water fishes usually absent; suitable for perch,
pike, bass, and other warm-water fishes.

. Succession into pond, swamp or marsh.



3. Mesotrophic Lakes

It is characterized by nutrient levels and amounts of plant bidmass
that are intermediate to those found in eutrophic and oligotrophic

lakes and ponds.




ADDENDA

Revision of Pollution Definition

The general approach is to stress violation of coliform bacteria standards,
research shows that nutrient pollution over a pericd of time is as important,
or may be more important than bacterial pollution. A set of general standards
should be put forth and it is suggested that violation of nuirient standards be
incorporated in the pollution standards.

GENERAL GUIDELINES

Permissible levels Critical

Total phosphorous mg/l .025 © .04
Orthophosphorous mg/1 004 .01
Organic Nitrogen mg/1 .20 L0
Ammonia mg/1 .02 .03
Nitrate mg/l .10 .25
Nitrite mg/1 less than .001 .00
Inorganic Nitrogen mg/l .12 _ «30

Incorporation of the above nutrient levels in the general pollution standards
would be a positive approach toward solving the problem of nutrient loading
from all sources and would redefine pollution as it is generally understood.




