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LONG POND

Long Pond ranks 1 using a modified trophic level index. It is a
natural, stratified, steep-sloping, cold water pond, with maximum
depth of 102 feet. Macrophyte population: none. On plant trophic
index, it ranked as number 1. Secchi reading:. 19 ft. It ranfled
number 1 in this category alsc. Phosphate readings were permissible.

Nitrate readings were permissible,

Number of houses affecting impoundment: approximately 145, Cran-

berry acreage affecting gecosystem: none,

Problems: number of homes on steep shores, and Storrow Camp. Inlet
from Little Long: phosphate readings in lake less than .0l, while
inlet stream was .02 phosphate. Nitrate on inlet was .20 which is
critical. The pond's huge volume can compensate for this, but for
how long a time? Heavy traffic on public launch could also be a

problem. Pond is rated as oligotrophic,

The above was the result of a previous report by Lyons - Skwarto,
a base-line survey and a modified eutrophication index for forty-

one ponds in Plymouth.

There have been changes in the span of 15 years. The permissible

readings of the inlet have been changed to the critical range. In
some instances the phosphate readings have increased 2% times. The
nutrient loading from this known point might be substantial enough

to change the trophic state of Long Pond from oligotrophic to mesotrophic.



CLASSTFICATION DEFINITION

The trophic state of a lake is determined by a large number of factors
ineluding latitude, altitude, climate, watershed characteristics, soil
types, human activities and lake morphometry. Three factors are found

to be most important. They are climate, nutrient supply and lake depth.

OLIGOTROPHIC: Aquatic plant production is low; aquatic animal pfoduction

18 low; aquatic plant nutrient flux is low. Oxygen is present in the
hypolimnion. Depth tends to be deeper. Water quality fcf most domestic
and industrial use is good, total salts or conductance is usually lower
Number of plant and animal species is varied and diverse. Oligotrophic
waters have only a small supply of available nutrients, hence, they support

little organic production.

EUTROPHIC: Aquatic plant production is high; aquatic animal production is
igh; aquatic plant nutrient flux is high. Oxygen in hypolimnion is absent.
Depth tends to be more shallow., Water quality for most domestic and in-
dustrial uses is generally poor. Total salts or ;onductance is mostly higher.
Number of plant and animal species is fewer. Eutrophic waters are waters
with a good supply of nutrients, they may support rich organic production,

such as algal blooms.

MESOTROPHIC: Lakes exhibit conditions between eutrophic and oligotrophic,
their water is less transparent than oligotrophic waters, but more transparent
than eutrophic waters. Supplies of dissolved oxygen decrease during the
summer months in deep water, but do not disappear entirely as in eutrophic

waters, Less all-around production than eutrophic waters.

The term ultracligotrophic is sometimes used for lakes on the lowest extreme

scale while the term hypereutr;phh:is used for this other extreme.

The above is a brief description of classification, and the trophic index

was developed along these qualifications. The following parameters were

w T



LONG POND - A PROBLEM POND

Eutrophication = A natural process of a lake, which may be accelerated by man's activities.
Usually manifested by one or more of the following general characteristics.
1. Excessive biomass accumulations of primary producers.
9.8 Rapid organic and inorganic sedimentation and shallowing.
8 seasonal and diurnal oxygen deficiencies.
Indices of eutrophication
Biological parameters
Macrophyte identification and coverage
Submersed aquatic plant vegetation poplation was very sparse, with 98%Z
of the benthos macrophyte free. There were no dominent species.
Macrophytes - Phytoplankton
Algal Generic identification - algal pigment - chlorophylla.
Average summertime count of chlorophylla on trophic scalle .005 ppm
oligotrophic, .0l eutrophic. The clarity of the water of long Pond
was the best of all lakes tested in Plymouth. The chlorophylla count was
wel well below .005 .
Physical indicators - species pedlastrum duplex at lOA/ml count 104/m1
oxygen depletion.
This stratified pond reflected the parameters typically found in oligotrophic
lakes as with all oligotrophic lakes; Long Pond maintained the oxygen in the
hypolimion throughout the period of thermal stratification. In eutrophic
lakes, a partial or complete depletion of dissolved oxygen in hypolimion
(bottom 1ayer) takes place.

Transparency
In oligotrophic lakes the secchi disc reading is 3 meters plus,the

eutrophic reading ranges from 1 foot to 2.0 meters. Long Pond readings

ranged from 18 feet to 25 feet.



considered in rating.

tctal phosphorous

l. oxvgen depletion
2. transparency

3. phytoplankton

4, nitrogen

5

6

. biological

Plant production was very high throughout the growing season, there was an
abundance of both macrophytes and microphytes. The elodea population was
dense out to the seven foot contour line which included 90% of the pond

bottom. Blue-green filamentous algae was found in the deepest points.

Phosphorus is usually the most important nutrient controlling lake pro=-
ductivity, therefore, total phosphorus 1is an impartant measure of a lake's
trophic state. An average figure would generally be taken as between ,0Ll5
.02 ppm as the lowest dividing line between eutrophic and oligrotrophic lakes
with & .04 ppm being a critical reading. Readings were taken during the non-
productive season. 1he March, April and early May readings were well within
the accepted critical. If the pond was nitrogen limited the above would not
be so critical and the emphasis would be on the nitrogen readings. Long

Pond - is a phosphorus limited pond.

Nitrogen is an important plant nutrient, but limmologists have done little

to develop quantitative trophic criteria for nitrogen concentrations .25 ppm

of nitrate is generally taken as a critical pcint, above which algae and plant
growth are greatly accelerated. The March readings are all high with station 2
and outfall very high, so high as to indicate nutrient pollution.



Depth - Mean depth 46' 14,02 M
Maximum depth 102' 31.09 M.

The littoral zone in Long Pond is very small with

most areas well beyond the 20 foot contour line.

Chemical Farameters
Heavy Metals - none to indicate industrial feeding.
Total phosphorous readings with exception of inlet

generally less than permissible.

Indices of Eutrophication

Chemical Parameters

Nitrogen. Eutrophic Lakes: Nitrates plus ammonia nitrogen.
The lowest acceptable limit for eutrorhic classification is
.3 mg/l.

In Long Fond the nitrate and ammonia nitrogen were usually

below the .3 mg/l range.

Conclusion: Leng Fond is an oligotrophic pond. It's water is clear,
it's nutrient lewvel is low. It is stratified, it is cold
water. 1It's surface ratio to depth is quite remarkable -

in most instances the horizontal drop is precipitous.



Long Pond
Plymouth, Mass.
Watershed: coastal
Acres: 211
Altitude: 068

LONG POND

Water type: cold - warm

Pond type: natural
Stratified: ves

Pond use: recreation, esthetic

Topo sheet: USGS 1:

Position Topo sheet
Shoreline distance

24000 .Sagamore
up 19.7 R 2.8
3.3 M (LK,&Z& £, 9

Scale

l:

710!

M
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Maximum depth 102' 31.09 M
Mean depth 46' 14.02 M
Surface area 211 acres B85.
Acre feet 9,706

Total gals. 3,162,109,506

4
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LONG POND

Scale' 1:710"
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LONG POND
Impoundment Map

Little Long Pond

Flow 2880 gals/min

Long Pond

Culvert to bogs

on Halfway Pond

There are no commercial agricultural
enterprises affecting the surface flow

of the impoundment.

Scale 1:1030'



LONG POND

Submerged aquatic plant map with key;

Boctom = cleaﬁ



LONG POND

Pmersed Aquatic Plant Map With Key

Scale 1:710'
-10-
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LATIN
Peltandra

Pontederia
Sagittaria
Poilygonum
Typha
Eleocharis
Scirpus

Juncaceae

EMERSED AQUATIC PLANTS

COMMON
Arrow Arum

Pickerel Weed
Arrowhead; Duck Poctatoe

Watersmart Weed

MAP NUMBER

Cattail

Spike Rush Sedge
Bulrush Sedge

Juncus Rush

Addenda
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LONG POND
Chemical Sample Stations

Seale
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PHOSPHORTUS

The discharge of phosphorus-containing wastewaters into the surface

waters of the United States has contributed to their over fertilization

and euntrophication.
Phosphorué is found in wastewater in these principal forms;orthophcsphat‘i

polyphosphates or condensed phosphates and organic phosphorus compounds.

The quantity of phosphorus resulting from human excretions reportedly
ranges from .5 to 2.3 lb. per capita per year. The mean annual excrstion

{s estimated to be 1.2 lb. per capita. The mean annual contribution of
phosphorus from synthetic detergents with phosphate builders is estimated

to be about 2.3 lb. per capita at present. Thus exclusive of industrial
wastes and other phosphorus sources, such as water softening or sequestering
agents, the domestic phosphorus contribution to wastewater is about 3.5 lb.
per capita per year. The Cornell findings being '“human activities are

responsible for 75 - 80% of the dissolved phosphorus reaching the lakes in

central New York."

Phosphorus is considered ' a key element in the eutrophication of surface

waters in the New England Region.

Sawyer and Curry and Wilson suggest a concentration of .0l mg/l of inorganic
chosphorus as a maximum permissible without the danger of supporting
undersirable growths. If the assets of inorganic nitrogen and phosphorus
exceed .3 and .0l - .0l5 mg/l respectively at start of the growing season,

nuisance blooms of algae may occur.

1f orthophosphate levels of .0l mg/l or greater occur, then the lake is
susceptible to algae blooms and macrophyte growth (Sawyer, Vollenweider).

The so-called Cornell Study "Lakes and Phosphorus Imputs'(see Addenda) to

this report reached the important basic conclusion that dissolved phosphorus

(organic and inorganic) has a far more important influence on algal growth.

~i5-



This has the phosphorus atrached to the soil particles (particulated). The
benthic transfer of nutrients is ccmplex and the transfer to and from the

water column is still open to reserve.

The EPA guidelines in it's "clear lakes program' states ”ohosphorus is usually
the most important nutrient controlling lake praduc:ivity, therefore, total
phosphorus (i.e. the phosphorus present in both inorganic and organic,
dissolved and suspended forms) is an important measure of trophic state. The
dividing line between oligotrophic lakes 1is usually regarded as 10ug/1l

(,0L mg/l) and between mesotrophic and eutrophic lakes as about .02 mg/l."

Best reading times are in winter months, the most non-productive season.

Concentrations of total more than .0l mg/l in the groundwater are not
considered normal and when this value is attained, a source of contamination
is suspect. Soluble phosphorus concentrations in groundwater are virtually
non-existent because of chemical fixation and precipitation as insoluble
cnmpognds of calcium, magnesium, iron and aluminum; this is in contrast

to nitrates which have greater mobility. In The Carver Soil Series, however,

fixation is virtually non-existent.

Fhosphate is usually strongly sorbed by aquifer materials except in sandy
areas. Quartz and other sands that have low iron, carbonates, aluminum,
clay mineral and organic content will readily transport phosphate in

ground water.

In sandy soil such as those contacted in soguthern Massachusetts, it is Zound
that the sorption capacity of the sandy soil is exceedingly small with the
results that septic tank disposal systems located in the watershed area with
sandy soil, rarely have problems with plugging. Those systems readily trans-
mit the nutrients from the household to a nearby watar course via ground water.
High phosphorcus readings in aquifer and springs feeding Little Long Fond

are evidence of this phenomencm.

According to a Cornell study, the phosphorous ceontent of demestic sewage ranges
from | - 2 kilograms (2.2 - &.& lbs.) per capita per year depending primarily
on whether laundry detergents containing ohosphates are being used Oy house-

holds.



A recenc study make in Vermont showed that all the lakes so tesiad wers founc’
to be phospﬁcraus limited.

A Cormell research team conductad a scudy of 13 lakes iz cencral Yew fork -
ehis study led to a quantitative exprassion of the ralation between p..OSTHOTOUS

loading and concentTations of algze.

Phosphorous in Tunofi occurs in 1 generzl Zorzs:
1. Dissolwved organic
2. Dissolved inorganic
3. Particuluced
The dissolved phosphorous in both forms has . Sar mors LIpOTLL .-

influance on algal growch tlan has phosphorous which 1s actaci.ad

=5 soil pazticles.

Sourcas of Dissolved Zhosphorous:
Sewage - S53%
Agriculcural runcfs - 184
Foresc runefs - 13&
Residential runoff - 6%

Atmospheric fall-out - 6



NITROGEN

According to Sawyer, the critical concentration of nitrogen, below which
algal growths were not troublesome, was .3 mg/l, provided that phosphorus

was kept below .0lS5 mg/l.

For some algae; the optimum nitrogen: phosphorus ration appears to be

‘about 30:1, for other algae rations 15.18: 1

The presence of .0l mg/l of phosphorus and .30 mg/l of inorganic nitrogen
in ponds or lakes at the time of spring overturn will probably foster the

production of algae bloom.

Gerloff and Skoog suggest that in many instances nitrogen rather than

phosphorus may be the limiting element in the growth of algae.

Imhoff and Mueller point out that enormous growth of plants in streams,
lakes and ponds, does not occur if the nitrate as N is kept below .3 mg/l

and the total nitrogen as N is below .6 mg/l.

According to Lavfer, a generally accepted limit for free ammonia for
sanitary purity of water supplies is between .05 and .10 mg/l. Although
free ammonia is often of vegatable origin and without hygienic significance,

it's concentration of plus .10 mg/l renders water suspect of recent polluticn.

Nitrites in water are generally formed by the action of bacteria upon ammonia
and organic nitrogen. Owing to the fact that they are quickly oxidized to
nitrates, they are seldom present in surface water in significant concen-
trations. In conjuction with ammonia and nitrates, nitrates in water are

often indicative of pollution.

As a very important nutrient and a common constituant in septic tank effluent,
& -~
nitrogen has a much greater mobility then phosphorus and hence as an in-

dicator would be first to make it's appearance.



The nitrogen cycle in surface waters and lake sediments. A modified

representation of the nitrogen cycle applicable to the surface water
environment is presented in figure 4, Nitrogen can be added by precipita-
tion, dustfall, surface runoff, subsurface groundwater entry and direct
discharge of wastewater effluent. 1In addition, nitrogen from these can

be fixed by certain photosynthetic blue-green algae and some bacterial

species,

Within the aquatic environment, ammonification, nitrification, assimilation

and deL¢tricication can occur as shown in figure 5. Ammonification of organic
matter is carried out by microorganisms. The ammonia thus formed, along with

nitrates, can be assimilated by algae and aquatic plants, such growths may

create water quality problems.

The nitrogen cycle in soil and groundwater. Figure 5, shows the major aspects

of the nitrogen cycle associated with the soil/groundwater environment.
Nitrogen can enter the soil from waste water or waste water effluent,
artificial fertilizers, plant and animal matter, precipitation and dustfall.
In addition, nitrogen fixing bacteria convert nitrogen gas into forms
available to plant life. Usually more than 90% of the nitrogen present in

soil is organic.

The nitrate content is generally low due to assimilation by plant Toots and
léaching by water percolating through the soil. Nitrate pollution is the

principal groundwater quality problem in many locatioms.

The problem in Plymouth is the Carver soil series.and it!$ inability to
filter or bind any polluting plumes.and nitrates are readily transported
into the groundwater.

"y



Long Pond

CGENERAL GUIDELTLIUNES

Permissible Lavels Critical
Total phosphorous mg/l 025 .04
Orthophosphorous mg/l ' .C04 .01
Organic Nitrogen mg/l .20 ' .40
Ammonia mg/ 1 .02 .05
Nitrate amg/l .10 ' .25
Nitrite mg/l less than .00l | " .002
[norganic Nitrogea mg/1 12 .30

The tributary feed from Little Long Pond showed very high phosphate readings
March through June. The nitrate readings followed suit. All were in the
critical range. The high flow volume, coupled with high nutrient readings,
indicate a source of external nutrient loading that could affect the limno-
logical classification of Long Pond. Luckily, its hugh physical volume acts

2as a buttering actiocn.

Generally, station 2 and 3 showed permissible phosphate levels, with the
exception of 3 readings, along with very high nitrate readings. The warm
water from the tributary probably accounts for the high readings in the

epilimnion as this is a stratified lake and nutrient layering occurs,

-18-



Chemical Parameters

Station No.Inlet

Total Phosphorus Nitrate N Nitrite N Kjeldahl N

Mg/L Mg /L Mg/L Mg /L
less than 50

August 15 .0k .90 .005 :
pugust 30 04 .90 55
September 0L .70 .70
October .03 ) «60
March .06 143 L0
April .08 .50 A0
May 15 .08 L0 .70
May 30 .08 .30 .60
June 15 .07 .20 60
June 30 g .20 50,
July 15 o) .20 L5
July 30 oL .20 L0
August 15 .02 .06 £33
August 30 02 .05 o35
September .02 .20 .30
October 03 315 i 20
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Chemical Parameters

N Station No. 2
Total Phosphorus Nitrate N Nitrite N Kjeldahl N
Mg /L Mg/L Mg/L Mg/L
less than
pugust 15 .03 . 50 .005 s
sugust 30 03 50 by x50
gfgﬁember 203 .50 " » 50
October 02 .20 " L0
ﬂg;ch .02 35 i .30
April 02 35 ! +53
May 15 .02 35 B 55
May 30 : .02 40 . .60
June 15 .02 b0 m .65
JTIime 20 02 290 2 270 .
July 15 .03 .50 : .70
Fuly 30 .03 «50 i +65
hugust_15 .03 .55 s 65
August 30 -d3 55 " 65
E%ptember .03 .50 " « 50
October .52 l.BO. U L5
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LONG POND -~ GStation 2
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Chemical Parameters

Station NO‘ 3

Total Phosphorus Nitrate N Nitrite N Kjeldahl N

Me /L Mg /L Mg/L Mg /L
less than
sugust 15 o .65 .005 .65
pugust 30 Ok .60 _ ) : .65
Jeptember .0 .60 i " 75 ,
October .03 .35 " 70
March .02 sl i | A0
April L 02 .35 it .50
May 15 J2 .30 " .55
2y 30 o2 35 B .75
June 15 05 45 4 : .75
June 30 03 50 " ' .80
July 15 . .03 .50 b : .80
July 30 3 55 | .85
hugust 15 .03 .55 o e
August 30 | .03 .60 | E | .85
September 03 .60 " 75
October .03 .30 K | .65
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CHEMICAL AND PHYSICAL PARAMETERS

IONG PCND - Inlet
' Temp Secchi Conductivity | PH Do Total Total
oF oC Ft, M  MHos/CM Standard Units MG/L Hardness Alkalinity

ugust 15 68 170 6.0 6.0 19 |
ugust 30 68 170 6.0 6,0 19

ﬂembcr 65 160 6.0 6.2 19

ctober 0 160 6.0 6.8 20

E\Lember

ecember

anuary

ebruary

;rch S 180 5.9 2.2 19

ol 59 200 5.9 7.0 19

ay 15 &4 200 5.9 e 18

ay 30 66 210 6.0 6.9 18

une 15 69 210 6.0 6.9 19

une 30 72 210 6.0 B.7 | 19

uly 15 72 220 6.0 6.6- 20

1;1\: 10 79 200 6.0 643 19

ugust 15 73 190 6.0 6:l 19

ugust 30 72 190 6.0 6.1 18

.




CHEMICAL AND FPHYSICAL PARAMETERS
Long Pond -Station 2

" Temp Secchi Conductivity FH Do Total Total
of ol Ft, M MHos/CM Standard Units MG/L Hardness Alkalinity

ugust 15

. o 20,0 18.0 135 6.6 8.5 16
-;;;;; 18.0 18.5 150 | 6.7 9.5 17
A

| getober 16 15.0 125 6.9 10.0 20
"-uc..-venber

ﬂ :ﬁccmber

_ﬁnuary

.i:'.Eehmary

"Ech ) 6.0 19:0 165 740 10.0 26
s 10.5 |~ 19.0 180 7.1 10.0 - 19
_gg 15 . 14,5 19.0 170 7 10.0 20
Hay 30 16.0 19.0 160 7.0 9.5 18
_.Lm 15 18.0 18.5 155 7.1 9.5 19
 June 30 18,7 18.5 170 ! 9.0’ 21
July 15 19,2 18.0 175 7.0 9.0 2l
e 10 20.0 18,0 150 7.1 9.0 22
fugust 15 20.3 18.0 130 7.0 8.5 18
éitust 30 20.0 18,0 135 7.0 8,5 19
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CHEMICAL AND PHYSICAL PARAMETERS

Long Pond - Station 3
* Temp Secchi Conductivity 22 Do Total Total
oF oC Ft. M  MHos/CM Standard Units MG/L Hardness Alkalinity

wﬁ_s_o_ 20.0 18.0 180 6.7 8.0 22
geptember 1.0 18.0 190 6.5 9.5 17
[_;_E_bir 15.5 19.0 180 6.6 10.0 19
E&eﬂber

ééfpber

Eéruary

l.@_gfch 7.0 19,0 210 6.8 10,0 2l
&gril 11.5 19,0 230 6.6 10.0 19
-g,“ 15 15.0 18.5 175 6x5 Bu 5 22
“‘Y =0 14.5 18,4 190 6.6 9,8 - 20
June 15 18.0 18,5 170 6.6 9.0 18
-‘“ﬂﬂ 30 19.0 18.0 180 557 8.5' iz
July 15 19,5 18.0 175 6.5 8.5 19
Iulv 30 20,0 19.5 195 6.5 80 20
@s: 15 20,5 175 190 6ol 8.0 18
}?sﬁsc 30 20.5 175 180 6.5 8.0 21
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Leng Pond

Eeavy Metals

Natural waters may contain elements other than those considered
by EPA standards. Manganese is commonly found. Aluminum, zinc,
and copper are usually found in natural waters in varying quan-
tities. Traces of molybdenum, gallium, and nickel have been
occassicnally found.

A new test was tun on Hexavalent Chromium, for this is a carcinogen.
All the analyses checked by the Texas Instrument Company Lab show
all merals well within the range commonly found in natural waters.
It can be concluded that industrial wastes do not present a problem

in : either by ground water or by rain.

Metal EPa 1976 Drinking N.Y. State Proposed EPA

Water Standards Ground Water Ground Water

Regulations Classification

Zinc - o b 5.0 .005
Cadmium -~ | .01 .02 .01 .001
Selenium .0l .02 0l 006
Gold - s o .001
Iron - | .6 i3 .021
Palladium - - = .008
Aluminum - - ’ - . 004
Copper .01 b ' = .006
Nickel - | - = .001
Lead .05 o d .05 .001
Chromium .05 .1 .05 .002
Baron - .01 - .001
Chromium .05 .1 .05 .001
(Hexavalent)*

* notad carcinogen
-= not considersed to date



Heavy metal readings were so low as to conclude that industrial pollution

was not to be considered in this report.
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HIaVY CEEMICALS, HIAVY HETALS  AND AQUIFER [CLLUTIGHM

The Carver soil series and all sand and gravel scil series have a
sotential aquifer pollution problem with heavy metal and chemical com-
pounds as they have with nutrient compounds, along with the added pro-
blems of density., IHany industriazl land-£fill and household contaminants
have a much greater density range than with the nutrient chemicals,

Thus, along with solubility and aquifer flow you have the added factors

of gravity and density to consider in the difZusion of contaminants.

The sffect of densities of various pollutants on the migration in an

unconfined aquifer is shown in figure €.

Products of greater densities fzll to cthe base o the aquifer and fléw
generally in the direction of, Ifrom greater to lesser slopes cf the
confining bed, with some small amounts following the direction of
groundwater flow, the quantity cepending on the solubility and the

anount.

r
= g
]

Materials cf lesser densitiss generally follow the direction of

flow of the aquifer.

In the landfill area of Plymouth, the density and solubility parameter
heccme important factors, as the landfill is located on the Lllisville

Moraine, situated between the Manomet cutwash plain and Manfields and
U

the Wareham outwash plain.

1

Periodic menitering of lakes, ponds, kettleholes and stratigically
situated wells Zor heavy metals, industrizl wastes and household con-

taminants is strengly suggested so as to pick up at once aquifer cdamage

e



and any upward trends in quantities would give first warning signs.

Long Pond’is heavy metals readings are all well within the xnewn
standards. However, future periodic testings shculd include phemolic
compound, chlorides, fluorides, sulfates, cyanides, magnesium and
manganese. As new standards and testings are centinually being added
to this parameter, close touch should be maintained with the most recent

cevelopments.

_3?_.
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Long Pond
Biological Measurements

Pigment, Genera Volume

Diatoms Cyanophyta Chlorophyta Flagellates Chlorophyll

Blue Green Algae Green

Unicellunlar Filamentaus. Unicellular Filamentous Hg!HB

Cells/M1 Cells/Ml Cells/Ml Cells/M1 Cells/M1 Cells/Ml HG/M3

4 3 1 1 1 20 2

4 3 1 2 i 35 7

5 3 , 2 pd 2 30 9

8 6 &4 12 2 40 6

10 ' 6 4 16 40 6

12 8 5 16 7 8

10 9 6 20 A 45 LA

u 13 12 6 25 10 45 15
%;ust 10 15 10 2 20 20 6
#gﬁﬂtember 12 6 1 18 6 5
o 6 4 1 10 5

...39_.




Long Pond
BENTHOS

Station 1 Station 2 Station 3 Station &
1Ll 8.2 9.1

4.5 4.0 3.8

.02 .0l .02
1.90 120 L.70




Long Pond

Nutrient Budget

August
: , *2 *3
Tributary ' Total Flow G. Total P PPM lbs. /Month Total N PPM lbs/Month
= 7
i 128,563,200 .04 42,7 L.4 1501.9
2
153]
atal
tfall
1
2
3
tal
4,34
tnfall "' | 24,866,003 2,44 505.3
: | *2 *3
lake i Total Gallons Total PEM . lbs/Month Total PPM lbs/Month
3,162,109,506 .035 923.5 .58 15304.1
*1 Rainfall - Phosphorus data not available NHy .48 PPM No, 1.96 PEM.
*2 Total P. = All orthophosphates, condensed, organic and inorganic species.
*3 Kjeldahl Nitrates, Nitrites.

41~




Long Pond
Nutrient Budget

September
*2 *3
Total Flow G, Total P FFM 1bs./Month Total N PPM lbs/Month
{
128,473,920 .82 21.4 «50 536.0
.82
4,698,185 2,464 95.6
| *2 *3
! Total Gallons Total PEM lbs/Month Total FEM lbs/Meonth
T —
3,162,109, 506 .03 791.6 .55 14,512.5
B *1 Rainfall - Phosphorus data not available ¥H, .48 PEM No, 1.96 PPM.
%? *2 Totzal P. = All orthorhosphates, condensed, organic and inorganic species.
i
A *3 Kjeldanl Nitrates, Nitrites.

L2~
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Long FPond
Nutrient Budget
October
*2 *3
Tributary Total Flow G. Total P PPM 1bs./Month Total N PPM lbs/Month
1

1 129,902, 408 .03 32.5 . b4 476.9

2

3
Total
Outfall

L

2

3
Total

4,14
*
Rainfall 23,720,105 2,44 48,3
b o j *2 *3
in lake i Total Gallons Total FPM lbs/Month Total PTM lbs/Month
3,162,109,506 .025 659.6 .30 7916,

k{

Rainfall - FPhosphorus data not available NH, .43 PEM No 4 1.96 PEM,

Total P, = All orthophosphates, condensed, organic and inorganic species.

Kjeldahl WNitrates, Nitrites.
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*1

*2

*3

Long Pond
Nutrient Budget
March
; i 2 : *3
: Tributary Total Flow G. Total P EPM lbs./Month Total N PEM lbs/Month
— 7 -
: | 150,304,528 .06 67.2 1.43 1794.0
2
3
: Total
S Outfall
1
2
3
o Tocal
e 5.37
 Rainfall 30,767,383 2,44 525
i i *2 ' *3
in lake ! Total Gallons Total TTM lbs/Month Total FPPM lbs/Month
3,162,109,506 0P 52747 82 8, 444

Rainfall - Phosphorus data not available NH, .48 PEM Ne , 1.96 PEM,

Total P. = All orthophosphates, condensed, organic and inorganic species.

Kieldahl UNitrates, Nitrites.




Long Pond
Nutrient Budget
April
o *7 *3
. Tributarv Total Flow G. Total P EPM lbs./Month Total N TEM lbs/Month
i
1 150,347,520 .08 89,6 .90 1129.1
2
3
i Total
;*‘Ou:fall
1
2
3
Tatal
iigel &'36
| Rainfall - | 24,980,594 2,44 509.5
5 *7 *3
in lake i Total Gallons Total PEM lbs/Month Total PPM 1bs/Month
3,162,109,506 .02 5277 433 923.5
*1 Rainfall - Phosphorus data not available NH, .48 PPM No , 1.96 PEM.
*2 Total P. = All orthophosphates, condensed, organic and inorganic species.
*3 Xjeldahl WNitrates, Nitrites.
5=




Long Pond
Nutrient Budget
May
. *2 %3
Tributary Total Flow G, Total P EPM 1bs./Month Total N PBPM lbs/Month
g | 148,428,000 .08 } 88. 4 1.1 1349, 4
i =
2 |
3
Tatal
Qutfall
1
2
3
Total
2.30
*]
Rainfall 13,177,836 2,44 269
. : *2 *3
_in lake + Totzl Gellons Total PEM lbs/Month Total PPM lbs/Menth
3,167,109,306 .02 527.7 »37 9,763

*1 Rainfall - FPhosphorus data not available NHy .48 PEM No.3 1.96 FEM,
*2 Totai P. = All orthephosphates, condensed, organic and inorganic species.
*3 Kjeldanl Witrates, Nitrites.
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Long Pond

Nutrient Budget

June
3 *2 *3
_Tributary Total Flow G, Total P PPM 1bs./Menth Total N PEM lbs/Month
|
i | 146,196,500 .07 762 .8 975.9
2 |
3
Total
_Outfall
1
2
3
Total
3.05
%*
_Rainfall = | 17,474,957 2.44 355.8
_ | *2 -
in lake . Total Gallons Total FEM lbs/Month Total PEM lbs/Month
3,162,109,506 .023 659.6 .50 13,191
*1 Rainfall - Phosphorus data not available NH, .48 PPM No, 1.96 PEM,
*2 Total P, = All orthophosphates, condensed, organic and inorganic species.
*3 Kjeldahl Nitrates, Nitrites.

i



Long Pond

Mutrient Budget

July
i *2 *3
{ Tributary Total Flow G. Total P PPM lbs./Month Total N PEM 1lbs/Month
| 1
* '
g 1 135,616,320 ,04 45.3 .65 735.6
E )
P 2 . |
2,20 |
1 12,604,887 2,64 256.6
i *2 . *3
i\ Total Gallons Total PEM 1bs/Month Total FEM lbs/Month
| :
3,162,109,506 .03 791.6 « 53 " 13,985
*1 Rainfall - Fhosphorus data not available NHy .48 PEM No 4 1.96 PEM.
*2 Tatal P. = All orcthophosphates, condensed, organic and inorganic species.
*3 Kjeldahl HNitrates, Nitrites.

8-




Long Pond
Mutrient Budget

August
*2 *3 :
Tributarv Total Flow G, Total F EPM lbs./Month Total N PPM lbs/Month
1
g | 129,326,080 .02 31.6 .41 442, L6
2 |
3
Total
Qutfall =
1
2
' 3
. Total
£ 1,55
Rainfall = |8,880,716 2. 44 180.8
B | *2 ‘ *3
. in lake i Total Gallons Total PEPM 1bs/Month Total PPM 1lbs/Month
: 3,162,109,506 .035 897.1 .58 15,304
';I.
i
g *1 Rainfall - Phosphorus data not available NHy .48 PEM  No 4 1.96 PPM,
?' *2 Total P, = All orthophosphates, condensed, organic and inorganic species.
*3 Kjeldahl MNitrates, Nitrites.
49~
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Long Pond
Nutrient Budget

September
* *
Tributary Total Flow G, Total P FPM - lbs./Month Total N PPM . lbs/Month
]
y | 128,360,100 .04 | 428 1.4 1499.0
2
3
Total
. Qutfall
L
2
3
Tocal
3.28
_Rainzall "t | 18,792,740 2. 44 382. 5
5 i *2 *3
in lake i Total Gallons Total FIM lbs/Month Total PEM lbs/Month
3,162,109,506 .035 923.5 w35 14,512
*] Rainfall - Phosphorus data not available NH, .48 PEM No. 1.96 PEM,
i *2 Total P. = All orthophosphates, condensed, crganic and inorganic species.
B *3 Kjeldahl Nitrates, Nitrites.
-50-
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Long Pond
Nutrient Budget

October
*9 *3
_Tributary Total Flow G, Total P EPM 1bs./Manth Total N PEM lbs/Month
i | 127,963,200 .03 3242 1.3 1388.1
2
3
Total
Outfall
1
2
3
Total
alh 3.55
Rainfall 20,319,703 2.44 414
_ ; *2 | *3
in lake » Total Gallons Total PEM 1bs/Month Total PEM lbs/Month
T .
3,162,109, 506 .025 659.7 .28 7388.2
*] Rainfall - Phosphorus data not available NH, .48 PPM No, 1.96 PEM,
*2 Total P, = All orthophosphates, condensed, organic and inorganic species.
*3 Kjeldahl WNitrates, Nitrites.
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!
Hacrophytejﬂgcrcphy:es,and Nutrient Utilization

The period of greatest biological activity occurs in a lake
or pond ecosvystem during the months of July and august. This is
the period of maximum utilization of nutrients by both plants and
algae. The long periods of daylight, coupled with high water
temperatures, provide the physical thrust for this utilization. 5o
it is at this period, the limiting nutrient, as well as others, are
showa in many cases to be the lowest of the readings during the
vearly cycle.

A phosphate reading in March might be .08ppm, and in the same
system read as low as .0l - .02 ppm in July and august. Thus, it is
that nutrient reading at the season of maximum activity in the biomass
could well be below the accepted eutrophication level in a high eutrophic
lake, and might even approach uligotrophic levels.

1t is for this reason that nutrient readings taken in the spring
and fall overturn, in stratified lakes, are the real indicators of the
trophic condition of the lake. The late fall, winter, and early spring
readings for non-stratified bodies of water are the indicators of the

actual trophic condition of these lakes and ponds.

-52-



HYDRGLOGY, GROUWVDWATER GZOLCGY

Nearly all of Plymouth and parts of Carver, Wareham, and Bourne
lie over an unconsolidated aquifer, "The Elymouth aquifer". This
aquifer is located primarily in the soil series called "The Carver

Series."

This saries is exceedingly well drained and the water moves rapidly
through the soil profile to the groumrd water, with little or no
purification action. The surface run-ofi is very low, and infiltraticn
capacity is very high in the Carver soils. This combination of physical
factors endangers the water table. The general flow of the agquifer is

from northwest to the socuthwest.

-y

and the artesian {(confined aquifer). The type that concerns this report is
the unconfined and not the artesian clilassification, although the protection

of the upper (unconfined) would leac generally to the protection cf the aother.

In an unconfined aquifer the watasr is under atmospheric pressure and the upper
saturated surface is known as the water table. The water table is responsible
to changes in the amount of stored water and fluctuates seasonally in response
to the variations in the rate of natural recharge. The principal scurce of

natural recharge to a water table aquifer is precipitation.

An example of this is the lowering of the water table in many kettleholes in
Plymouth, i.e. Island Pond, Sandy Pond, and Clear Pond. &lso, the various
ponds (natural) spring fed, i.e. Little Herring into Great Herring Sea, (flow
data in Great Herring report), reflect a corresponding raising and lowering

of flow volume due to atmospheric recharge.

The rainfall in 1980 being 29.4 inches, as against 42.35 normal, a deficit of
13.1 inches. The deficit is reflected in general lowering of the water level
.

in the wvarious kettleholes. Thus reflecting a variation of precipitation in

a corresponding lowering or raising of the water table,

_53_

here are two types of aquifers: the water table (unconfined aquifer)(see fig.
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Streams can be areas of rtecharge to or discharge from the water table
aquifer. Groundwater in an aquifer is constantly moving from points of
recharge towards points of discharge. The movement of ground water is from
regions of high hydrostatic head towards those of lower hydrestatic head,

See figure 2, for these interalaticns.

Discharge locations for aquifers can be springs, pumped wells, gaining

streams and swamps, ponds, lakes and the sea.

Confined or artesian aguifers are bound above and below by geologic formations
of lower permeability. The aquifers can receive recharge Irom leakage out

of confining beds or from precipitation and surface water bodies in the
outcrop area of the aquifer. See figure l, ground water discussion.

The velocity of flow of ground water may in any aguifer be as low as 10
feet per year and only in coarse material or fissures does the velocicty
exceed 1 mile per year. Coupled with minimum ratss of lateral and vertical
diffussion, the low velocities of flow cause two significant concitions to

eln

T
o
o
ir
i
wn
o

develop in ground water basins or streams. First, pollution &

[15]

added to the ground at one point may not affect the quality of water supplies
or water quality in surface waters at nearby points for many years, ot at
distant pcints for decades, consequently, no complaints are registered and

no one may be aware of the damage being done. Second, when pollution is

finally discovered or when the gquality of water is degraded, the damanged

‘T

cannot be repaired or otherwise rectified merely by stopping the poll

tion,

=

for purification by leaching and dilution will require a longer time than the
period of original pollution. Thus the speed of groundwater pollution depends
on many things but the primary self-evident conclusion is that soil tvpes

govern a great deal the speed of contamination.



Well drained scils, Geology, and potential Aquifer Feollution

Investigations of Childs 1972a, Childs 19725, Dudlev, and Stephenson
1973 show the soil problem areas.
1. VWhere coarse sands and gravels are princigple
sub-soil materials
2. Very impermeable materials where the effluant may
become ponded above horizons at short distances from

the point of release,.

3. 1In poorly drained soils with high water tables.

Soils that percolate water very quickly ar

[{¥]

most cften inadequate
in terms of removing waste water impurities, such as bacteria, phosphorus
and nitrogen., These impurities can cause potential ground and surface

water pollution problems. See figure 3,

Lot sizes and set backs, type of sewage system should be determined by
soil tvpe, aleng with the soils hydraulic capabilities, purification
capabilities, and physical constraints. The slope problem shculd be part

of the consideration.

The present methodology in regards to percolation rates should be upgraded

so as to accurately assess the soils ability to remove pollutants at po-

tential leach field sites.

The characteristics of the Carver soils makes the whole ecosvstem susceptable

groundwater ccntamination. #May of the lakes, ponds, and kettleholes in

(T
a
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Tlymouth are fed by aquifers and any nutri

trients trans

(RN

erred by this

means aids in the sutrophication of these svstems., Long-range safe
3 4 o

guards must te implemented te protect this valuable natural resource.



Figure 1

(j:457‘27<‘-=—-\
__—>——<__>~__—/ -‘—-‘hﬂsﬂ‘\\\\\\
//r/," ok /
: EVAPORATION /} / / J,)RICMFTJ;)Q# nnar:.m:nnnox
// // // X / / / /
g uﬂnuvu
“—‘ - \ wg Ty admal
e JNL‘E;UIJJEH—-
p— W’_’__ T STREA | S
1. ‘/)' TR /" ~‘\
sl - e RECHARGE
= L uls::unu* g
weELlL JCBSTR TULL jcnaHm
Inuh;u-i ClSCHARGT S | sons camem
L WATER-TABLE AQUIFER
e — e
i T ool __'—"‘_—#_-———_-%-H‘h:::“:::ﬁ s
_‘5"_—* L CONFINING LATER :T s s, P, N
R e 2 e, e
B s e P ——— — ——
- ey - Jo— < — e iiia —
-l = S— ted —— — —
d ————— —-— e e —
T 1 — I —-—
J - ' :
A ! Wl SR _.|_.__'._ o bl i -
= - :IL1___L__ =, ih 4 e
= _.T.ii:.“__'."l“i‘r l ‘ S—— [ (e
=Ll . AATESIAN AQUIFER . e . e
i : - i } —— - ._..........; - b ‘ 1——-—-
—— T ————

ITlustration of reiationships within the hydrologic systam,

_57_




Jajpm punoib

SN ST S

oF LT \ .\\\ +h ﬂ
| 1

~9|qD} 19 |DM

e AR S eyl ot

. -7, uoppiey Jo 8uozZ . . - ERE “uoyypjooted 0 A S

| ... _
T T W B —-KpAoib< oy R/, -
i gior iom oA WISy Y T L G
St o R e T T i - Bl B S i . g. * # _ _ kn/ \ | 1d)
\) ¢ h

J \\ £q uiob

7
i AR
s ____/ \?
\ \ \A% o uoljniodona
:o:choacﬂm \“ﬂ. |+l 1] £q ss0|
uoljpdsunu) \\H\fa

el e

+ :o:E_am:c:\\
Aq ssO| 48jpM

uol}pjidjoead
Ag uipb 48jDM

¢ waAndr g

-58-



Figure 3

GRCUNO-WATER
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Tlow in a watar-table aquifer (humid region).
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Long Pond
HYDRAULIC PARAMETERS

Hydraulic Budget Gallens Liters Inches
Precipitation 168,389,829 637,353,499  29.39
Inflow surface streams

tributaries 1,661,000,000 6,286,885,000
Inflow thru lake bottom

aquifer recharge
Evaporation 131,377,297 497,263,069 22.93.
Flow thru surface outlet 0 o 0

outfall

Outflow thru lake bottom 1,698,012,532 4,427,697,743

Hydraulic Residence Time 680 Days

Flushing Rate

50—

Cha.

74.63

58.24



LONG
HYDRAULIC TARALETERS  MONTHLY

Trib., 1 Trib. 2 Aquifer Rainfall Rainfall Outfall Outfall Evap. Evap. Lake Dottom T. Gain T. Loss

Inflow Loss
+ —
Gallons Gallons Gallons Inches Callons Gallons Gallons Inches Gallons
pugust . f128.6mg | 43 (246 mglooo . |.3.15 |.18.0 __|135.2 mgf
September .128.4 3.B< 1918 2.01 11.5 138.7 ;
Weeber 9ER.E ... BT TY S I TR B
. November e ST O D I N | e 1 3.4 |154.6
ﬂeceti‘llo;t_"y 132.6 = 4,34 2&.9__ | 0 0 157.3
January SL 0 0 R U ST, % - N S R 0 |iab.4
Eevwuwey  bvasan o L s [ 88B L2 el o o 0 0 150.1 |
March 150.3 | 5,37 |30.8 | I I e 4.0 177 L
_April _|159-3 . | 436 [24.9 1l la2.m 5.9 p59.3 | y
__MNay 148.4 2,30 13.2 | __ ] . |.3.63_ |20.8 140.8
lune ez | ] 305 W75 | o33 21,4 |l42.3
July . ._..|135.6 | 1 2.20 h2ooo oo o | 8236 (24,3 0 fL23.3. it
p—— 129.3 | 1. 55 8.9 323 18.5 119.7 .} _—
September 128.3 '82_ 4,7 ’ 2.33 133 - P19 9. ] .. d -
3 : V57 8. .
getaber.... 1290 f o pela )28 B - L
T O N B 6 | 3.6 h3s.s |
December ‘ 135.9 25 . '97_ 5'_6_ N = : 4 L = __A..U‘LS ..... A <
~mg = milllon gallon # Used Government data (see Addenda) *Normal 42.52 inches
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Long Pond GEOLCGY

Seil Series Discussien

Carver soil series consist of excessively drained, nearly level to

steep sandy soils that Zormed in thick ceposits of coarse, pebdbly quartz
sand. In most places, Carver soils ars coarse sand, but in some places
the surface layer and the upper part af the subsoil are loamy coarse sand.
Water moves rapidly downward through the solum and underlying substratum.
These soils do not retain sufficient moisture for good plant growth and

are extremely acid.

Carver scils are excessively drained. The permeability of Carver soils
is a rapid 6.3 inches per hour. This was the most rapid scosystem
susceptible to groundwater contamination. May of the lakes, ponds and
vettleholes in Plymcuth County are fed by aquifers and Little Long is one
such example (see hydreclogic information), and any nutrients transferred

bv this means aids in the eutropfication of these systems, Long range

safe guards must be implementesd to protect this valuable natural resource.

CeD - Carver aznd Gloucester soils - 8-35% slopes
These soils occupy morzines in the scutheastern parts of the county.
Sandy Carver soils make up about rwo-thirds of this unit, and extremely

stony Gloucester scils make up the rest.

Gloucester series soils are nearly level to steep, wall drained, and

somewhat excessively drained soils that formed in glzcial till, derived

—6li~



Gloucester soils are extremely stony excegt where they have been

cieared for tillage.

Unmarked areas: Mo danger to aquifers with normal use.

65~




2 "E’iﬂ-ﬂ!.

T R T

2
|

Manks Hill

moraine

3 4 MILES
—

I
2 3

X

l .
4 KILOMETERS

= Long Pond location

B

.......

Sandwich

morainea




Long Pond

il Legend

Map with So

il Survey

So




P e g s

SYMBOL

AuA
Aud

2aA

Sa3

1

[IVR1]
noao o
w oW

S o an
> 0

PR

00 W

REANAYR]
G O b

u

ONoEmMwl

SOIL LEGEND

The first capital lerrer is the initial ane of the soil name, A secand
copirai lerter, A, 8, C, O, ar £, shows tne siope. Symbals wirhour a
siope latrer are those of nearly lavel saiis or land rypes.

NAME

Agawam fine sandy loam, Q 1o 3 percenr sioces

Agagwam fine sandy laam, I tg 8 percenr sicces

Agawam fine sandy laam, silty sussoil varienr, O ra B
sercent slooes

Agawam fina sangy leam, silty subsaii varianrt, ERCY:]
sercent slcoes =

Ay Gres and Wareham loamy sands, 0 ro J oercent slopes

Ay Gres ang Warehem lcamy sends, 3 to 8 percent sleges

Beigrode 1ilt lcem, O o J percenr sicpes

Beigrede silt laam, I to 8 percanr sicpas

Sermardsten 1ilt lcam, 3 tc 3 sercent sicpes
Semardston silf icam, 8 re 15 gercenr sicoes
2emardsron very steny silt loam, 3 1o 3 garcant sicoes
Sernardsran very srony silt loam, 3 ra 25 zercenr slopes
Sirdsall silt teem, O ra J serzenr sioces

Zarrow land, lcemy mararicl

Sorrow lend, sandy and grovelly marericls

Brackron loam, O 1o J sercenr slooes

Zrackion extremaly stony loom, 2 ro 3 sercent sicoes

Carver coarse sand, O ta 3 percent slcpes

Carver coarse sand, J ra 3 qercent slcpes

Corver coarse sang, 3 to |5 perzear slooes

Carver ==arse sand, '3 ro 35 percerr sicpes

Zarver loamy coarse iend, O ro 3 percenr sicces
Carver lcamy caarse sand, Jra S oercent sloces
Carver loomy <scrse sand, 3 'o 15 gercenr zlopes
Carver 2nd Gleucester soils, 3 ro 33 percent siepes

Deerfield sandy loam, J re 3 cercenr sicpes
Ceearfiald sandy lsam, 3 7o 8 sercanr sicges

Cune lend anc Caasrael beach

Enfield very fina sandy loam, J ¢ percant slopes
Sriieid vary fine sandy leem, J
3

s d
o 3 gercant slcoes
ZSnfiald vary fine sondy lcam, 1

CRE]
Sssex czarsa sanay loem, 0 ro 3 percent sicces

cercent sicoes

Zgsax coarse 1andy loom, J re 3 sercenr siopes

Sssex cocrse 1andy leam, 3 'o |3 cercenr sicoes

Sisex very srony cscrsa 1andy oem, 1 13 3 garcent
sicoes

Sssex very stony cscrse sondy loam, 8 re 12 zerzane
sleoes

Zssex vary stany coarse sandy lsam, 13 rq 25 perzenr
slaces

Essax extremely stany coarse sandy leam, 3o 8
smrcent slcoes

Sssax axtramely srony cocrse sandy eam, S fo 25
sercent siopes

n

*3n warer marsn

Sloucestar fina sandy lcam, firm suastrarum, O ro 3
pcercanr sicces

Gioucsster fine sondy loem, fiem sugstrarum, 30 8
sercenr slopes

Glaoucasrer fine sondy loam, firm susstratum, 3 1o 15
scercant siopes

Gloucesrer loamy sand, O ra 1 perzant slopas

Gloucasrer laamy sang, 3 ts 2 percant sloges

Claucasrer lcamy sand, & to 13 gercent sloges

Cloucasrer very srony fine sancy leam, firm suosrrerum,
3 to 3 percant slccas

Sioucesrer very stony fine scady leam, firm substrarum,
S percant slcoes

Gicucsarer uary srony fine sondy loam, firm suasirarum,

13 ro 25 gercant sicoes
Gicucssrar vary stony leamy sang, 3 s 2 sercenr sloges
Tioucesrer very stany leamy sand, 2 ro |5 sercent siooes.
Cloucaarer axtramely srony loamy sang, 1o 1% zarzent
slogas
Sieucasrar axtramely sicny lcamy sand, 13 s 35 serzanr
slopes

-68—~

SYMBOL

HaA
Ha8
Hal
HaE
Hed
Hol

Hrl

HrD

NAME

Hinckley jravelly laamy sand, O 1o 3 gercent sicoes
HAinckiey gravelly laamy scnd, 1 rc 3 sercenr sloges
Mirckiey gravetly laamy sand, 3 o 15 sercenr slcces
Hinckiey jravelly lcamy sand, 15 1o 15 parcent sicoes
Hollis=Charlron fine sandy lcams, J 1o 3 percenr sicoes
=ailis=Chariton very rocky fine sandy loems, Jre 13
perzenr slcoas
=ollis=Chcriton axtremaly sacky fine sandy lcams,
3ro 13 percent sicoes
Hollis=Chariran extremely rocky fine sandy loams,
15 tg 25 parcent sioges

Maode lend

Merrimac fine sardy loaem, O to 3 carcent sicpes
Merrimac fine sendy loem, 3 ra 3 gercent siopes
Marrimac fine sandy loam, 3 ra 15 sarcant sicoes
Marrimac sandy laam, O r= J percenr slooes
Marrimae sandy lcam, 3 ro 3 percanr sicoas
Merrimac sondy lcam, B re 135 percenr sicoes
Marrimae sangy laam, 15 ro 35 percenr sicoes
Muck, shallow

Muck, deep

Min:grar sandy leam, silty subsail variant, Qtad
aercent siopes
Minigrar sandy loam, siity susscil vorianr, 3 ra 8
sercent slapes
Marwell sandy lsam, O 2 3 percanr sioces
Marwell sanay lcam, I ro 3 percent sicpes
NMorwell sxtremely srony sency laam, J ro 3 oercent slcoas
Norweil sxrramely srony scondy loam, 3 to 3 sercanr slozes

Pecr
Pirtstawn 511t loam, O ro 3 percenr slopes
Sirtstawn very steny silr lsem, 3 e 13 percenr sloces

Quonsaer sandy loem, O ro I percant slcoes
Zuonser sandy loam, 3 to 8 sercant slcoes
Juonsar serdy laam, 8 ra 15 cerzenr sloges
18 . 1
5+t 3

Tuonsar sondy ieam, !5 ro 25 cercent siocas

Raynnam silt loam, O to I percant sicoes

Sacz very fine sendy loam

Sanded muck

Scarboro sandy laam, O re 3 sercanr slaoes

Scarooro fine serdy leam, silty sussail varianr, 0 g 3
aercent sloges

Scituate sandy loam, O re 3 cercenr slooes

Scirgare sandy loam, J ro @ percent siopes

Scituatas vary stany sandy leam, O ts I cercent sleces

Seitucre very srany sandy lcam, 3 to 3 cercenr siopas

Scituafe extrameiy stany sandy lcam, Gtz 3 perzant
slcoes

Sciruare axtrameiy steny sandy leam, 2 ra 2 perzanr
sloces

Tidai mersh
Tissury very fine sandy lcam, O ro 8 sercenr slopes

Walpale fine sandy loam, silty subsail varient, 0 to 3
perceant slopes

Narwick fine sendy laam, O 1o 3 percenr slopes

‘Warwick fine sendy lcam, 3 'o @ sercenr sicoes

Narwick fine scndy lcem, 8 1o 13 percenr slcoes

‘Narwick vary rocky fine sency loam, 3 ro 1S cercenr
slcoes

5 ro 35 seccent siopes

‘Hindser lsemy sand, J ro J cercant sloces

Windser loamy sand, 3 ro 2 zercent slcces

‘Minasar ‘oemy song, 3 re |3 cerceant siooes
1

‘Winasar loamy seng,



Long Pond

Geologic Data

CaB Carver coarse sand 3 - 8 percent slopes
Cac " " L] 8 - 15 in "
CaE " ‘11 " 15 = 35 H n
CbB " Loamy coarse sand © 3 - 8 " i
CbC n " n 1 8 - 15 " "
Sb Sand and muck
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Soil series very sensitive to groundwater pollution.

Soil seires sensitive to groundwater pollution.
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GUIDELINES FOR REHABILITATION

oF

LONG ECND

LONG RANGE CONTROL TECHNIQUES

IN-LAKE MANAGEMENT METHODS
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LONG RANGE CONTROL TECHNIQUES

1. Controlling Nutrient and Sediment Influx

2. Watershed Management

4., Non-Structurzal

B. Structural



NON-STRUCTURAL CCNIROL TECHNIQUES

1. ZONING REGULATION

A, MINIMUM LOT SIZES
3. BUILDING SET BACKS
C. DISCOURAGE DEVELOPMEXNT OF PORTIONS OF SHORELINE

D. RESTRICT HIGH POLLUTION GENERATING SOURCZS

1. NEAR SHORE
2. NEAR TRIBUTARIZS
3. IN FLOCD PLAINS

2. DEVELOEMENT CONTROL

A. RESTRICT DIVISION OF LAND FOR BUILDIXNZ OR SaTILisg
B. LIMIT DEVELOPMENT IN EROSION AREA

C. LIMIT DEVELOPMENT IN AREAS WHERE SOIL CHARACTERISTICS
PREVENT ADEQUATE ON-SITE WASTE DISEOS., L.

D. ENCOURAGE FORMS OF DEVELOEMENT WHICH
FACILITATE EFFECTIVE AND ECONOMIC WASTE

DISPOSAL PRACTICES AND PRESERVATION OF
NATURAL SPACES.

3. PHOSFHATE BAN

_?3_



ZONING REGULATTION

The town of Phymouth can impliment the broad state and federal laws by
zoning and non-zoning ordinances and by-laws. Subdivision and Health Board
regulations to cover the whole system of water within town boundaries, including
lakes, strsams, wells, wetlands, and groundwater.

The metropolitan area planning council's 1978 recommendation was the
following water related parameters and their protection to be considered by

local governments: watershed
aquifer
subdivisions
geptic systems
lake management
road salting
water conservation
carver soil series and immediate lake enviroment

Lot sizes should depend on:
1. Soil conditions
The state of Maine uses an In-depth soil percolation method
called site evaluation for subsurface waste water disposal- it
includes guidelinesfof monitoring high gpound water levels.

2. Fnviromental conditioms
Such considerations include size of developments, if ground water
can become contaminated with large numbers of dwellings and/or
tusinesses.

Building set-backs

State of Maine has established a minimum distance of 100 feet from
leaching field to any river, stream, lake, pond, ocean, oOr drinking-
water supply.

Discourage development of shoreline:
Use these areas as non-polluting recreation areas.

Restrict high pollution gemerating sources:
Especially in areas that could possibly contaminate groundwater.

It is possible that ome of the best methods to control nutrient in-flux for
a given lake, is to control land use within the watershed.
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NOW-STRUCTURAL DEVELOEMENT CONTROL
DEVELOPMENT CONTROL

Lot size should be determined by actual soil type with particular interest devotad
to:

l. The soil's hydraulic capabilities

2. The soil's purification capabilities

3. Any physical constraints

Some soils like the Carver series pecolate water rapidly but such soils ars in-
adequate in terms of removing wastewater impurities such azs bactaria, phosphorous
and nitrogen. It is these impurities that can cause ground and surface water

pollution.

To best determine the above 3 factors a2 soil evaluation program should be established
(the state of Maine guidelines arz recommended). The site evaluation would determine
whether a specific parcel of land would be considered suitable for the proposad disposal

system.

Slope should be znother limiting factor on lot sizes; the difficulty of designing and
building adequate absorption fields on steep slopes, as well as ercsion problems
associated with steep slopes call for further adjustment of lot sizes according to the

capability of the natural slope.

Other factors to be considered are ground water flow, watersheds, nearby wells and

streams, topography, vegetation and ground cover.

_?5_.



Whers soil characteristics prevent adequate on-site waste disposal or if an area
is heavily developed, closad system sewage disposal is recommended. Included in closed
systems are!
L. recirculating toilets
2. gas incinerating toilets
3. electric incinerating toilets
4. composting toilecs
5. chemical toilats
6. low water flush rtoilets
/. vacuum toilets

8. sawerless coilets

4 list of manufacturers is included in the Addenda.

Investigations (Childs 19724, Childs 19728, budley and Stephensan, 1973) indicate
that problem zresas occur:
1. Where coarse sands and gravel are the principal subsoil
matarials,

2. Very impermezble matsrials where effluent may become ponded
above horizons at short distances from point of rslezse.

3. In poorly drained soils with high water table.
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VOLUNTARY 2HOSPIATE Bal

Though . few studies have taen made in depth, reparts by Sawyer (32}

and Vollenweider (17) pertaining to Wisconsin and Swiss lakes respectively
indicate chat when inorganic nitrogen (ammoniz plus anitrzte nitr
aqual to or greater than .3 mg/l and the orthecphosphate is aqual to or greatar
than .0l mg/l, then the lake is likely to have excessive crops of alz.c and

other aquatic plants.

A recenc study make in Vermont showed that all the lakes so testad weres foun:
to be phosphorous limitad.

A Cornell rasearch team conducted a study of 13 lakes in cencrzl Mew York -
this study led to a quantitative expression of the ralation between p..0SPHOTCUS

loading and concencrations of algze.

Phosphorous in runoff cccurs in 3 general forams:
l. Dissolved crganic
2. Dissolved inorganic
3. Particul.ced

The dissolved phosphorous in both Zorms has = Zar more l:zporta .l

iafluence on algal growch than has phosphorous which is actaci.ed

zo soil particles.

Sources of Dissclved Fhosphorous:

Sewage - 53%
Agricultural runcff - 184
Forest runoff - 135%
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Most lakes so studies zre phosphorous limitad, aay reduction ia their
phosphaorous lcading may slow their eutrophication. One sure method of
reducing phosphorous lcading is to reduce the amount of phosphorous entaring
wzher treatment facilitizs and domestic wasts water facili:ies (septic syszems)
asrghQSPha:a detargents may contributz over 507% of the phosphorous in domestic
wéstawa:ars,-eiiminating this sourcs éan have a significant impact. The
solution is simple: stop using detergents with phosphates and use paosphate-

Zree detergents.

A voluncary lcezal ban or even a state wide ban of housahold laundry decargents

and cleaning £luids containing more than .3% phospherous.

Advantagas:
L. Bettesr water grality
2. Algae free lzkes and ponds

3. o cost to state or town

Diszdvantages:
1. There may be a slight added cost 2o consumer

2. Ring around the collar

1. Newspaper articles

2. Local radio

2. Town government

long-range contTol tachnigue Sut 2a izm dizts

n
[

Tais is classified a

etscution will initizts zn in-lake comeback,
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STRUCTURAL CONTRCL TECHNIQUES

DIVERSION

CONTROLLING NUTRIENT AND SEDIMENT INFLUX

a. Locating faulty septic systems
. Flow reducing devices

c. Controlling nutrient and sediment influx

SOIL EROSION CONTROL

SANITARY LANDFILL LEACHATE

SEWERING

_‘?9._
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The most frequently used method té reduca lake eutrophication is to

divert waste waters around or away from the lake.

-

water away from eutrophying lakes and ponds
will be encouraged by the state when:

Diversion of nutrient-rich

s

1. Sewage treatment plant effluent or storm sawer outflow
enters a lake or pond by its tributaries or direct outfall,

2. Nerouting of the inflow does nct have a significant negative

impact on the biota or hydrologic cycle of the system, adiacent

wetlands or any other riparian habitats within the ccurse of
diversion.

.

3. Further treatment of waste water or storm water cannot render
it nutrient-impoverished, cor is not cost-eflactive,

Long Pond is dependent on its tributary for its volume, hence diversion

is a structural control technique that cannot be used in the restoration
of Long Pond.
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Controlling Nutrient and Sediment Influx

Storm water, in picking up of pollutants from the land surface, becomes
the transporter of degradation. The storm water run-off can discharge
directly into the lake or pond or storm water can discharge sediments

and nutrients into the lake or pond tributaries.

Strom water run-off has the potential of picking up and carrying high levels
of pollutants into lakes and streams. This is expecially true where a

long period without rain is followed by intensive rainfall, ﬁnder these
circumstances, the initial surge of run-off carries oils, %Ettilizers,
organic matter, eroded soil as well as other forms of pollution to the
aquatic ecosystem. At times, this initial surge can be more highly polluted

than the effluent at the municipal treatment plant.

The two basic control measures that are used are: Surface pollution should
be reduced and the storm water can be treated to remove the transported

matter.

The structures that are used to control this sediment influx are: catch

basins, sediment basins, recharge basins and settling ponds.

A sediment basin is a small impoundment which retains storm water run-off

long enough to allow heavier sediment particles to settle to the bottom of

the basin. They can be constructed in various ways such as a dam forming

a basin with run-off provided by a perforated vertical riser pipe ringed

by a collar to collect trash, Periodically the basins must be attended as
they £ill with sediments. Construction of basins of this type would be an
effective means of capturing sediments eroded from developed areas and
unpaved roads. On paved areas they are aimed at catching run-off contaminated

with oils and heavy metals.

Basins should be located in natural depressions to reduce construction cost
and diversion methods should be applied to direct run-off to these basins.
(The water table at Long Pond will not be affected by any diversion

methods as it's water budget is supplied by underground aquifers.)

7



Sediment basins will not have a great effect on phosphorous loading, how-
ever, following ma jor storms and thaws they will substantially affect

lake visibility, turbidity and prevent sediment and oil residues. Their
relatively low cost and easy maintenance (most town D.P.W.'s have equipment
that can easily do this type of work) make them a very useful toel in

watarshed management.

The reduction of surface pollutien: A significant reducticn in the nutrient
load of storm water, can be accomplished by regulatory control measures or

by other structural means such as street cleaning in the watershed area.

Parking

The area between Long and Little Long Pond is an area where such structural
control measures can be used along with the preventative measure such as

road cleaning the parking areas,
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' LCCATING FALULTY SEETIC SYSTEHS AROUMD LONG POND

DYE METHCD
The often used cdye test is a poor indication, defining only blatant
problems because the dye may:

l. Have a long travel time.

2. React in the soil and lose its flucrescent characteristics
(fluorescent dve when introduced into an acadic saptic tank
can lose its fluorescent character)

3. The dye may be bound in soils, especially clays. Conseguently,
pollution may be occurring even though the dye is not detected
and the septic tank is allowed to continue polluting.

4, Access problem
5. High cost

6. Many other small but complex problems.
SEPTIC SHOOPER

A, Minimal time

3., lo access problem

C. Very simple in application
D. Low cost

E. Data is oore special and discriminating.

1. This factor allows for far superior planning
techniques and can represent substantial savings.

This is & very useful tool in pinpointing nutrient influx by tracing
saptic leachate. Gives exact location of septic plumes by surveying

nerimeter of lake where homes are located.

Shoreline of Long Fond should be surveyed with septic snooper.

=8



LCIC RANGE CONTRCL TECHNIQUZES

FLOW REDUCING DEVICES

llost conventional homes are presently not equipped with water-saving
devices. These devices vary in design, but all basically accomplish
the same results - reduce the amount of water consumption. These devices
range from specizlly designed attachments that replace existing fixtures,
such as faucets or shower heads; to special in-line devices that adapt to

existing fixtures.

Widespread utilization of such devices by homeowners and industrial
complexes will affect a substantial water savings program, reduce loads
on leach fields and reduce the potentizl for depletion and contamination

oI groundwater.

The twofold benefits, water saving and protection of the groundwatar,
coupled with low cost, shouldmake this attractive to every homeowner
occupying home sites on the Carver soil series, expecially those in the

watershed areas.

8l



SOIL EROSICN CONTROL

At present, this is not a problem however, as population increases

the town must guard against the ever present danger of erosion. The

town can do this by:

1. Controlling land use.

2. Develop programs that minimuze loss of soil and fertilizer
on building sites, expecially where slope is a problem.

The Carver soil series have low to very low water holding capacity and

a rapid intake rate. Yater moves rapidly through soil profile.

All these factors lead to national erosion control. Extensive lawn

and agricultural practices should be discouraged because of low moisture

retention and nutrient holding capacity. Ground cover native to area

should be encouraged.
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SANITARY LANDFILL LEACHATE

Long Pond is not affected by sanitary landfill leachate.

1. Landfill is located on eastern shed of Ellisville
Moraine.

2. Low metallic readings.

3, About 13,000 feet from landfill.
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SEWERTIUWG

The ultimate aim of the Tcwn of Plymouth or irn Zfact any town should be z sewage

rgents,

m

system. The Cornell study recommends; firstly, a ban on phosphate det
then tertiary treatment of sewage plant effluent; however, sewage systems bevend
tertiary are being usad for mineral stripping with the end result beingz neerly pure
water. This report deals with phosphorous removal, hence this peosition is only
secondary, however, with all factors being considered sewering should be considerad

as an ultimate goel.

The State of Massachusetts would encourage sewering:

1. If septic system leachate is or will become 2 significant
contributor to the overall nutrient flux of the lake or pornd.

2. If alternate methods of waste dispusal (l.e. no-discharge

a9

waste disposal methods) ere not availablaz,
3. If the construction of a sewer system does not eacourige
growth in the watershed which coula lead o . significant
sl

degradacion of the environmenca! guality orf the wat:rihad

and lake ecosvstcem.

The physical charzcteristics of the Plymouth soils; che number of ponds, lakes
and kettleholes being fed by deep aquifers and ground water, lead tc the conc. siun

tht the ultimaze zoal should be a sewage system encompassing zhe whola lown wich

i
m
Qo
Fr

tertiary treatmert system that would eliminats zny future dangzar o

Ezstern Massachusetts is prasently plagued with outbranks ¢! even arce. lun wet.

g

contamination. Human wasta and industrial contamination must ba contained.

cost of such systems is great - but the destruction and poiluczicn of claan weiers
systems will be of far grezter cost to everyone. <o <¢lean coaotamninated water is
costly and perhzps scme waters will net be able to be cleanzad. Preventativ. amathous

r

anlcamount.

ir

i

2
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NVATIVE SEPTIC WASTE SYSTEMS

w

In areas where soil characteristics prevent adequate cn-site waste disposal, Ehe

.

foirlowing zlternatives should bte considered:

Non water-using toilets

The single most important non-point source of pollution in surf.ce waters

may well De nutrient loacding from shoreline subsurface sewage disposal svstems.

results of the Billington Sea groundwater sampling point direwtly to

The prevalence of the Carver - Gloucester soil association makes

lice a t-wget of non-point source nutrient loading, but possitly

Eliminating toilet discharge as a contributing factsr to

nac

T
ety
1]

The

is conclusion

subsuriace disposal

svstems would significantly reduce both the problem of malfunctioni

tli- problem of nutrient migration into ground and surince waters,

L ks lands

2. Existing development adjacent to surface waier

12 is recommended chat non water using toil=sts be use ' i:

Ui

n

cr
=

3. On marginal soils where groundwat:r polluzicn would

Two recommended systems are:
there are many other types such as vacuum toilets, clemical toil

posting aud incinerzting tailets are the most populak.

Compostciang Toilects

{9
r

There are a number of composting toilets on the m

consist of a tough plastic container in which composzatle waszes

composting toilets ¢nd inazi

et

o

svstens

-

ang

& & dang

@#te . bu

o

coms-
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the unit and aeration from a fan, which draws air through the compost and out a wvent
pipe. The Zfan runs continuously and removes all odors wherszas the Gteating coil

functions intermittently depending on room temperature.
Buildings using a.self-contained sewage disposal system, instezd of 2 sub-
surface disposal system could reduce the amount of nutrient pollution 20-50% depanding

on the nutrient loading of the gray water discharge. (Uttormark et al 197&)

A system for a family of 5-6, can be purchased for azbout $700 and has aa

operatinz cost of $6.00 - $7.00 per month.

Incineratineg Tcilets

These toilets consist of a cabinet similar to 1 conventicnal toilec w-icon

u: =5 propane ot natural gas to incinerate the wasZe and an exhaust far t.ows cho
g=ses out the exhaust vert., The incinerating cycle is contrniled by a presec Cimer
arl lasts 15 - 20 minutes. Periodically the mineral ash in the Tirebox nusc oo

! cleaned by & vacuum cleaner. One unit can service up to L2 people on a Sull-ciae
pasis. lhe uniz is easily installed, requiring only gas and el.ctrica. con:.:.ions

[

* anc the attachment of vent pipe to the outside,.

The price for an incinerating toilec is abour 3600.00 plus dzlivecv and
installation charges. Operating costs using bottled gas wculd te abouc & centsz per

incineration cyclie or about $45.00 a2 month for a family of 5.

Another system which uses air instead of water for the ctraascort of sew:ze

from the toilet is recommended for further study. The sacuum system uses only 3 zints
of water per f£lush rather than the conventional 4-6 gazllons per Zlush. Becuzuss of :iae
reduced volume of liguid, the sewage is collected in 2 holding tamk and crznsocrced

§ S0 an existing treatment plant.
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IN-IAKE MANAGEMENT METHODS

CONTROL OF MACROPHYTES AND MICROPHYTES BY HARVESTING
REDUCTION OF MCTOR BOAT USE

CHEMICAL INACTIVATION OF NUTRIENTS

CHEMICAL CONTROL VIA ALGICIDES AND HERBICIDES

[AKE BOTTOM SEALING

DR&WDONN

BICLCGICAL METHODS

a. Herbivorous fish

b. Biomanipulation

DILUTION

AERATION AND MIXING OF WATER

DREDGING

=G



MACROPHYTE HARVESTIMNG
Aquatic plant harvesting is 2 widely used techaique for iIn-lake
management in lakes or bays with excessive local plant growchs.
it involves three stages to be at maximum eiliciency.
1. Cutting
2. Collecting
A, Harvesting machines effective out to the 5 foot
contour line both harvest and collect plantcs together
with a portion of the rootad mass.
3, Disposal
A, Front-end loader and dump truck handle the disposal
process. Disposal can becoms difficuit, howaver,
when submersed acuatic plants approach 7 Zons/acrs
wet weight and contzin 3.2 lbs./acre phosphorous.
(MacKenchun and Ingram) Large areas ~re needad Ior
disposal and Plymouth has ample sand w:ines and sand
bank erosion areas wnich could benefi i
of the harvesced matsrial.
ADVANTAGES
!. The primary zdvantzge is that it is apn ecologiczll,
elegent solution to nuisance plan: controi. MNutriears
are removed from the =z ruatlc ecosvscan and «Te nob récyelel
through bacterial decomposition of dead maczer, Iurther
growth may become impaired or aven limited Sy tha removel
of macro-nutrisnts (phosphates, nitrates, J.rbon, <te.)
2. No chemicals are added tc the agu.Cic urnvirommenc.
3. Mo'eclosing" of the lake.
A, Intervals of up to 2 weeks .rfe nucessary wit.
chemiczl z2pplication.
L. No lowering of dissolved oxyg
5. Conctrols 211 species
A, Chemicals heve resis spuciss prosiam.
¢. No build-up of decritus.



L. Cost: $300 ner acrs was average cost in 5
= also assume cost of

nfogram.
2, Zffective only to depth of § feet.
3. Does not harvest all Toaots.
A. Manv aguatic plants reproduce by rhizome as well
as seed and reoot.

The aquatic plant harvesting program is recommended for Little Long

Zond, not only for the above advantages but also becauss most disadv

antages

are overcome by the physical characteristics of Little Long Pond itself:
Shert flush time
4. Suspended material would be flushed out of the aquatic
system.
Depth
a. With 2 5.0 Zoot average depth, much of the lake area
is available to the harvester,
Relativelv soooth bottenm
4. There are no stumps or debris such as is prevalent in
an artificial system.
Elodea
A. The target species is susceptible to sfficient harvesting,

Disnesal

June stzbilization
Erosion control

-

o

Pecreation

A. Lake is immediztely availables for recreacion.

Rental Cost:
1980 state bid average cost $250/acre.
a. Town attends to disposal.

OCQE  Zutrophicaticn and agquatic Vegetation Control Prog:

Capable o s s
E-400 328,000
2 - % acres per day, | man crew, hydravlic operztion
aquamarine Corp. Vaukeska, Visc,

.,



Restriction of Motor Boat Use

The Environmental Protection Agency and Massachusetts Resources
Commission have conducted recent investigations focusing on biological
effects of oil and gasoline discharges specifically; raw fuel, phenols,
lead, volatile and non-velatile oil discharged by two-stroke cutboard

motors.

A. Since 1972 outhboard manufacturers have included a

recycling device to reduce discharge or unused gasoline
and oil.

B. Older engines manufactured before 1972 reslease as high
as S0Z unburned fuel mixtures.

However, results of the E.P.A. and state studies conclude:

1. There is no significant adverse aquatic life impact.

2. Most volatile aromatic constituents of gasoline and oil
evaporate.

3. Some non-volatiles persist but are decomposed by bacteria.

Most of the data gather by these studies indicates no firm support for
either complete restriction, or size restriction. Little Long is a
recreational lake and hence, widely used for fishing and boating - to

use restrictive measures might put an unnecessary burden on both the

Town and lake inhabitants., New engine designs coupled with looming
petroleum shortages might solve the problem without added procedures,

As new data becomes available, perhaps then, a new approach may precipitate;

other eutrophic causes are major, this at present is minor.
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NUTRIENT INACTIVATION

This method can be used to remove nutrients that are essential for plant or algze

growth by addition of chemical activators which are added to the lake. There are

many activators that are used for a variety of reasomns, such as, aluminum, alum,

iron, ion exchange resins, palyelectrolytes, fly-ash, etc.

Aluminum and iron salts can be added directly to.the lake to remove phosphorous

Zrom the lake water and carry it to the sediments.

The sctate will encourage the chemical inactivation of essential nutrients in the

water column

1.

PRI
1 &
primagy

Only a small watershed is invelved.

The lake has a relatively long retention time (over .3 year)

Total phosphorous in water exceeds .03 mg/l
Sediments regenerate encugh nutrisnts Co promote moderata to
excessive algal growth.

is not sufficienc to

When nutrient loading from the watershed
without the concribution

promote eutrophic conditions in the pond
of internal nutrient loading.

At the present time, this body of water has no need of in-lake restoration methods.

~9lym
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Little Long's outfall is the major tributary to Long Pond and any such
rreatment would have a direct impact on Long Pond. Therefore, any in-lake
procedures attempted on Little Long Pond would directly affect Long Pond.

1t is therefore deemed more prudent to stay with long term watershed

management techniques.

In activation of phosphorus release from sediments with aluminum salts
appears to be a successful technique for lowering phosphorus concentration

to levels limiting to algal growth when used in conjunction with a program

to manage phosphorus income from the watershed. The technique has a longevity

of at least 5 - 6 years and there are no known deleterious side effects to

biota if proper procedures for dose determin

Examples of EPA grants using this method:
EPA 625/2 80 27 Lake restoration in Cabbossee watershed plain
EPA 625/2 80 25 Restoration of Medical Lake - Washington

...95._
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CHEMICAL CCNTRCL 2Y ALGICIDES adD HERRICIZES

.

Herbicide contrnl should HCT be used.
Chemical control of algae might have to be used u:til suggested programs
are implemented, particularly if algae blcooms render ®

undesirable for recreation purposes. State aid can be applied for through

the Department of Environmental Quality Edgineering.

Three necessary conditions are:
, o o
l. Midday water temperatures do not exceed 27 ¢ (807°F).

2, Dissolved oxygen within 2 meters of surface is above
4,0 mg/l.

3. Copper in sediments does not exceed 150-300 mg/kg (dry weight).

el P

S —
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LAKE BOTTOM SEALING

Significant amounts of exchangeasble nutrients are usually found in the
benthos of a lake or pond and in some instances removal by dredging is
recommended (ex. Morse's Pond, Wellesley) to reduce the nutrient contact.
However, at a greatly reduced cost, bottom sealing has been used instead.
Several covering materials are showing promist of surpressing thé transport
of nutrients from the sediments into the overlaying waters by either
physically retarding exchange, or by increasing the capaciﬁy of surface
sediments to hold nutrients.

Lake bottom sealing covers can have additipnal advantages such as:
1. Elimination of suitable substrates,
2. Erosion control by bottn; stabilization.
3. Minimization of water loss by infiltration.

A recent effort has been in Thirty-Acre Pond, Brockton, Massachusetts,
where this technique has been applied as a corrective measure. The
short-term effect of this technique seems to be desirable, however, long-

range effects have still to be evaluatad.

Large amount of groundwater present in Little Long Pond would in all liklihood
preclude the possibility of state participation in such a project. The
state would consider sealing if the following conditions prevailed:

1. 1If drawdown is possible.

2. 1f dealing with a limited area (generally less than 1 hectare)

3. 1f shallow area is being considered (littoral zone - less
than 5 feet.)

4. 1f considerable groundwater seepage does not occur.

Generally, the state prefers chemical sealants over physical.



Physical szalants:

A. Plastic Sheeting

L. perforated

2. non-perforated

B. Rubber liners:

Chemical sealants:

A. Clays
B, Zeolites

C. Flyash
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DRAWDOWN

In lakes and ponds where water level can be contolled drawdowns

have been used to consolidate sediments, reduce their release of
nutrients and kill aquatic plants. While exposed to air, sediments

lose much of their water content and they may no longer release
nutrients into lake water when the lake is refilled (DUNSET ETAL 1974).
Beds of aquatic plants may dry out during drawdown and if their roots

are exposed, some species may die or not be able to reproduce (BEARD 1973).

Drawdown is not possible in Little Long at present, water-level control
technology would have to be applied before drawdown could be effectively
used as a short-range control measure. This and other shortcomings have

the decision not to consider this technique.

Responses of some common nuisance aquatic plants to lake level drawdown:

Alligator weed, naiads and potamogeton spp. increase in abundance

after drawdown.

Chara, hyacinths and white lilies decrease in abundance after
drawdown.

Cabomba, elodea, milfoil and bladderwort exhibit no change or
clear response after lake level drawdown.
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Lake Level Drawdown

Like level drawdown is a multipurposed lake improvement technique.

It has been used to attempt control of nuisance rooted plants, to
manage fish, to consolidate flocculent sediments by dewatering, to
. provide access to dams, docks and shoreline stabilizing structures

for needed repairs, to permit dredging using conventional earthmoving
equipment and to facilitate application of seadiment covers. The
procedure is often an inexpensive one which can be effective in aquatic
plant control where susceptible species are present and where rigorous

. conditions or dry, cold or heat can be achieved for 1 to 2 months.

Certain species of aquatic plants are susceptible to drawdown, however,
failure to achieve plant control can result not only from presence of
resistent species but also from failure to achieve sufficient dewatering

of lake sediments.

In lakes and ponds where water level can be controlled, drawdowns have
been used to consolidate sediments reduce their nutrient release and
thus kill aquatic plants. While exposed to air, sediments lose much of
their water content and they may no longer release nutrients into lake

water when the lake is refilled.
An always present danger is the failure of the lake or pond to refill,

caused by insufficient watershed drainage area, drought, or delay in

closing dam until too late in the season.

long Pond is a natural pond and with it's geologic placement
drawdown is an in-lake management method not to be recommended.
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Biological Controls

Biological control of rooted aquatic plants and algae through grazing
activities of such organisms as fish or insects is one of the more recent
experimental approaches to controlling excessive vegetation. With few
exceptions, such as insect cantrci of alligatorweed, biological control
organisms are being viewed by aquatic scientists with caution since the
{ntroduction of exotic species to native waters could cause more problems
then it solves, A well known example is the common carp, which was brought
to this country as a food f£ish but has probably caused as much damage as
benefit., Scientists are therefore attempting to evaluates biologiecal control

species in a step-by-step fashicm.

There are several different types of organisms presently being evaluatead.
A fungus which attacks water hyacinth has given good results and insects
have been releasad which give at least local control of both water hyacinth

and alligatorweed.

The control of a particular problem species by manipulation of biotic interaction<.

1. Predator-prey relationships (the White Amur is a well documented
example).

2. Intra and interspecific manipulation (one plant species is iIntro-
duced or manipulated in order to induce a limiting condicion orT

another.)

3, Pathological reaction (controlling blu-green algae blooms Dy viruses
has been attempted.)

iay use of biological control methods must be approved by taoe Divisioa of Fish
and Wildlife. The use of biologicz!l conctrols on excessive growshs v A4gaw Jmc
macropnyces hzs not been developed to the point whers any poventialiy eifediive

agents are likely to be found in the near Zuture.
-
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Herbivorous Fish

The Mozambique Mouth-brooder has been suggested as possible controls of
algae and certain rooted plants. The species thrive only in warm water
(greater than 10°C or 55°F). 1t has become a nuisance in Florida where
it was introduced to test it's ability to control rooted plants -- it's

use has been discontinued.

The White Amer or Grass Carp, has been widely recognized in Europe and

the United States as a plant control agent. This species, a native of

the Amor Basin in China and Siberia, consumes nearly all forms of vegetation
and will also eat invertebrate animals. It grows rapidly, resists low

temperatures and can stand low dissolved oxygen concentrations.

Concern about the Grass Carp comes from past experience with exotic animals
such as the Common Carp. The role of Grass Carp in cyeling plant nutrients
and thus in promoting algal blooms, needs further research. In Europe, the
Amer are notorious spreaders of fish disease, for example, research has
found a tapeworm which is a serious fish pest in Europe in some grass carp
from Arkansas. This suggests the parasite could spread in this country.
Some findings report no interference with game fish while others found
significant declines in fish population. These and other concerns are
sufficient to restrict the general use of Grass Carp as a plant control until
more research has been completed. At present, only a few states allow
possession of Grass Carp, except for experimental purposes. Herbivorous
fish may become an important tool in plant control, but the present wide-
spread shipment and use of Grass Carp is being done without sufficent
knowledge of possible adverse effects and should be stopped until more

information is obtained and shared with the public and scientific community.
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BIOMANIPULATION

-

Several lake techniques which include altering food web of lake to favor

that portion of the animal community which grazes on algae. Biomanipulation
of food webs may be particularly useful in those situations where diversion
of nutrient income is insufficient to lower in-lake concentrafinn and thereby

control algae growth. ' g

The next level in the food web which depends on planktonfc algae is the
small, free-floating animal called zooplankton. This grazen is an important
food source of many fish, for example, Blue Gills, Crappies, etc. In many
lakes and ponds, huge populations of small fish exist and their predatory
activities are so intense that few, if any‘grazing zooplankton are found

in the summer. There is good evidence t?at in some water bodies, if the -
dominance of these small fish can be gréatly reduced, grazing zooplankton
can become a significant force in controlling algae and higher water clarity
will resulﬁ.- The fish could be controlled or eliminated by introducing
predators or by eliminating all fish followed by balanced restocking.
Elimination of all fish would have the additional advantage of removing
Carp, Bullheads and other fish which recycle nutrients from sediments to

the water c¢olumn. Biomanipulation is in the experimental stage at tﬁis
time, but it is a promising approach which avoids the introduction of an

exotic fish and could improve water clarity and sport fishing.

Biological controls of nuisance plants and algae are largely undeveloped
lake improvement techniques. In the southern part of the country, advances
have been made with insects and plant pathogens, but these are largely
unavailable to the general public at this time and are aimed at specific

problems of aligatorweed and water hyacinths.
The journal of aquatic plant management of Fort Meyers, Florida has'published
meny articles on biomanipulation advances for control of both water hyacinths

and alligatorweed.

g



DILUTION

Dilution is a process whereby eutrophic lake water is replaced by water
lower in nutrients. A lake can be flushed out with less productive water,
or 1t can be pumped out to another watersﬁed and allowed to refill through
rain or groundwater infiltration. Dilution simply decreases the lake waters
nutrient concentrations. The advantage of dilution is that many nutrients

as well as plants are removed from a lake when it is flushed out.

l. Sufficient quantities of low-nutrient water may not be
available for such a project,

2, Nutrients may flow into the lake and quickly replace those
flushed away.

3. Cost problem on pumping in dilution water.

The State would encourage the implementation of dilution if:

1. Nutrient poer water diverted from it's natural course does
not have an adverse effect on it's own ecosystem,

2. No point sources of nutrient rich water discharge directly
or indirectly into the lake. -

3. Dilution water is well below nutrient levels which promots
eutrophication. '

4, Nutrient rich sediments do not contribute significant quantities
to overall nutrient £lux of the lake.

No clearcut advantage could be gzined by using this method for two reasons:
1. No significant source of nutrient-free water available.

2, %Will not affect basic problems of nutrient influx from point
end non-point sources.

This in-lake procedure could not be used in Long Fond because thereis

no significant source of nutrient-free water available.



) ALAATION

seration and circulatiosn can be used to imprnve water quality Zor

2 wiZe arrav of beneficial uses including domestic water supply,
cownstream releases, industrial use, fish marnagement, and algal bloonm
control. Maintenance of aerobic concitions may also affect nutrient

evxchange within the laxze.

Total aeration would not be encourzged by the state if aeration

techniques would de-stratify a lake.

Yvoolimnetic aeration increases the oxygen content of a lake without

de-stratifying the lale.

Fositive Effects:

1. Reduction in sediment/water nutrient exchan

2. Increased habitat for fish, zooplankton, an
benthic fauna. '

Hypolimnetic aeration would be encouraged by the state when:

1. Nutrient loading from watershed is not sufficient
to promote eutrophic conditioms in the lake with-
out the addition of internal nutrient loaciag.

2. Yhere concentrations of DU in the hypolimnion are less
than 3.C mg/l and are not the result of paturzl spriags
or ground water seepage.

(Dissolved oxygen in Long Pond is never this low;
dissolved oxvgen in aquifers leading into Long Pond
is relatively high).
3. When an increzse in hypolimnetic oxygen will significantly
decrease the loss of nutrients Irom sediments in the water

column and internal nutrient loading is an important Zactist

-t b

contributing to the occurrence oI planktanic alzal blooms,.

The oxygen content in the hypolimnion was more than adequate in this

oligotrophic lake.

The aeration technique is not to be considered in Long Pond.
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CRELGING

Dredging removes nutrient rich sediments and rocted aguatic plants from shallow
water areas. & lake's annual process of self-fercilization and subsequent relezse

of nutrients Srom sediments ta overlying watars may, for some lzkes, te one oI the

primary sources cf the lakes nutrients.

Dredging has often been suggested 2s-a means for removing nutrients stored in ssdiments.
The sediments zre usually rich in nitrogen and phosphorous and repressant ao accumu-
lation of years of settled organic materials. Some nutrients may be rseirculatad
within the wactar mass and furnish food for a new crop of orgsnic growti. However,

in an undisturbed mud-water incerface nutrient transfer is very small.

The state encouragses dradging if:
1. Nutrient loading is not from external scurces.
2. Removing substrate would promots plant growth.
3. Sediments ars important sourcs of nutriants.

No toxic sediments ars released during dradging.

F\

wn

. Dredging will not increase water turbidity.

6. Dredgad areas ars less than 13 Zfeec deep.

7. Does not aifact downstrazm wetlands.

8. Dredged sadiments do not pose & health ot environmental problam.

Some’ problams encountered in dredging:

a

1. MNucrient concent does not change drzsticzlly.

2. A possiblas resulting shift from rooted plants to algae

4 ™ e P — - 2 " " i T T AT Ty = P S

3., Tne buizZaring cCapeclly QL & lade to extarnal changes in nutrilenc
loadings may be lowersd
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Resuspension of fine particle and plant nutrients.
5. Toxic substnaces may be releasad in water color.

6. May destroy the community of Benthie erganisms which ars
important to the fish

7. Disposal site - discharge problems

Morse's Pond 1in Hellesley has been dradged after two or three nutirent
inactivation efforts, Dredging Was.applied to reduce lily growth, but
after a short period of time, Milfoil took ovar as a target species,

This project was funded under 314,
Befare such a costly, chancey method is used, the mors positive, loeng-

range efforts should be Put into effect, combined with in-lake methods

&S recommended in this report,

<107



ENVIRONMENTAL IMPACT

Land Use

No effect on residential, agricultural, park, scenic, historical,
archeological. No changes in land use patterns.,

Physical
o construction other than sediment basins.
aAir Quality
No effect.
Iydrology
No effect, no diversion, dredging or comstructicn.
Aquatic Life

Fish or zquatic organisms - no advarse effect, possible beneficial
effacts,

Cultural Impact
None.
Zconormic Eavironment
None.
Rescurce Impact
Yane,
Energy Use
Not applicable,

Eavironment

N
O
n
i
(1]
|

Zeneficizl, bettar water quality

Displacement of People
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Changes in Naise Levels
None.
Effect on Flood Tlain, llanagement or ‘ietlands
Hone.
Dredging and Other Channel, Bed or Shoreline Modifications &
None.
Feasible Alternatives to Proposed Project
None,

Cther Necessary !Mitigative Measures

Hone.

" Will the project adversely affect short term or long term

-embient air quality? ........... No.
Will project be locatad in flood plain? .iesscescs.Noo
Lill structires be cotistricted if f£lood pglaifi? seeew e e wND,

will the project have a significant adverse effect on fish and

wildlife, wetlands or other wildlife habitate? ..........No.
Will the project adversely affect endangered species? ..........Ho.

Are there other measures not previously discussed which are necessary

to mitigate adverse impacts resulting from the project? ........NO,
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Management Plans

Time Schedule

Any programs inplemented on Long Pond will be directly managed

by the Plymouth Conservation Commission and coordinated with any other
town departments that are needed, 5

The voluntary phospﬁate ban should take place immediately
Sediment basgins - engineering study by D.P.W.

Construction of non-water using toilets ;here needed
Water-saving devices to be used

Stresat cleaging equipment to be used in parking area

Septic snooper program 1981

Updating faulty septic gystems 1981-1982

Zoning laws should be updated to include aquifer protection

Pollution laws revised and updated to include nutrient concentration
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LONG FEOND

CONCLUSION

Long Pond has a long hydraulic residence time of 680 days which poses

many problems. The high nutrient influx from Little Long Pond will
eventually affect Long Pond and this coupled with the soil series, will
hasten the eutrophication process. If the soil series were different the
problem would more than likely be within 100 feet of the shoreline;
however, on ths basis of this report, a broader range of recommendations,
and long-range zoning programs are strongly recommended in order to cover
the broad spectrum of contributing non-point sources. It is not physically
possible for the soil series to tie up, ionically, any appreciable amount
of non-point source loading. How much the watershed is involved will be
better determined when data from other lakes and ponds in the area becomes

available.

The high rate of flow from Little Long contributes a large part of the
volume to Long Pond. Unfortunately, it is contributing a high rate of
nutrient influx, if continued time would a shift from oligotrophic
to a eutrophic state of this valuable lake. This report has enumerated
counter pollution measures such as a voluntary ban on high phosphate
detergents; this is considered a very important step - this ban could
eliminate 50% of the phosphorous input from domestic sewage or about

.8 kg, phosphorous per capita per year. The only cost would be ads in

newspapers, radio of any source at the commissions disposal.

It is also recommended that the "Septic Snooper! be applied to locate
faulty septic systems and that such systems be replaced with non-water
using systems. '"The results of the Lake Region Planning Commission ground-
water sampling and soil retention study have indicated the effluent from
subsurface sewage disposal systems is a primary socurce of water pollution.”
There are so few houses around the pond that the cost would be more than
off-set by the results. One or two faulty systems would have a disastrous

effect on so small an impoundment.
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To put teeth into local and state laws it is strongly suggested that the
definition of pollution be revised to include acceptable nutrient levels.
An emphasis should be made on the southern end of the pond where Storrow

Camp is located and along the high eastern bank.

There are no outside agriculture influences. The nearest agriculture
impact is over 1,300 feet away, so the end conclusion has to be a point
and non-point nutrient influx. The basic points have to be aquifer
protection by long-range control techniques and controlling nutrient

influx by water shed management control procedures as previously set forth.
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The following data will provide the Town of Plymouth with necessary
information to justify application to the U.S. Environmental Protection
Agency for 507 matching funds to conduct the proposed programs, as
authorized by Section 314 of the Federal Water Follution Control act

Amendments of 1972 (PL 92-300)

The preceeding report has established:

Water quality of Little Long Fond

[g%] =
.

Lake restoration procedures

3. Environment Impacts
4, Expected results

5. Management Plans

Funding by the Commonwealth of Hassachusetts:

722-1969 - DEQE amended general laws
Chapter %40, Section 5 and Chapter llLl, 5F

(4 copy of this act is included in aAddenda)
This usually covers chemical control and harvesting of aquatic

nuisances,

Chapter 91 under DEQE, Waterways Div., is for dredging programs

208 covers sewage construction.
Little ﬂcng satisfies the anticipated benefits to the public. 1Its

immediate impact on and possible degradation of Long Pond, one of the

most used ponds in South Zastern Massachusetts.
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The following data will provide the Town of Zlymouth with necessary information to
justify application to the U.S. Eavironmental Protaction Agency for 30% aatching funds
co conduct the proposed programs, as authorized by Section 314 of the Federal Water

Pollution Control Act Amendments of 1972 (PL92-500)

The preceeding report has established:
1. Water quality of -

b 2. Lake restoration procedures
y
: 3. Environment Impacts
E.. e
b 4, Expectad results
4 5. Ma::igement Plans
E
£
H Funding by the Commonwealth of Massachusetts:

722-1969- DEQE amended general laws

Chapter &0, Section 5 and Chapter lll, 5%

(A copy of this act is included in Addenda)
i This usually covers chemical control and harvesting of aquatic nulsances.
% Chapzer 91 under DEQE, Wacerways Div., is for dredging nrograms
1 .
i 208 covers sawage consiruction.
i
i s .
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A D D E N D A

Revision of Pollution Definition

The general approach is to stress wiolation of coliform bactaria standards, research
shows that nutrient pocllution over é period of time is as important, or may be mors
tmportant than bacterial pollution. A set of general standards should ke put forth
and it 1s suggested that violation of nutrient standards be incorporated in the

pollution standards.

 GENERAL GUIDELTINES

Permissible Levels Critical
Total phosphorous mg/1l .025 .04
Orthophosphorous mg/l | .004 . .01
Organic Nitrogen mg/l .20 ‘ .40
Ammonia mg/1l .02 - 051
Nitrate mg/1 | .10 ‘ .25
Nitrite mg/l less than .00l ' .002
Inorganic Nitrogen mg/1 .12 | .30

lncorporation 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

und would redefine pollution as it is generally understood.
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FODERAL LEVEL:  ENVIRONNENTAL PROTECTION AGENCY

OFFICE OF WATEN AHD WASTE MANAGEMENT

1. Conslructlon Granle for Waslewnter Treatment Works. -
ool granls (rooporatlve sgreecmonte) ara avallabhio Jor
the connlruction of munlelpal wnslowntor trentment worka
Including privutely owned Jndividual trestment syoatema I a
manlelpallly appllos on bohnlf of a numbor of such systomy,
Such works mny werveo ull o portlons of Indlvidual communl-
ties, motropolitan areas or voglons, The projecl nny In-
clude but mny not bo llmited Lo Ltreatmont of fanduntyinl
wastos.,  Tho program is consldered sultoble for Jolat fund-
log with clovoly reluted foderal financinl asalelance pro-
gramg In nccordaneo with OMI) Clrenlar Ho., A-111. The grant
mny o for 756 porcent of eliglible projuct costs or A6 pur-
centl for lonovatlve or allernatlve technnlogy projueclo.
Programs hove rangod from $076 Lo $200,800,000 wilh an aver-
ago of $4,000,000. FY B0 esliwnled obligatlons nre

$3, 000, 000,

Any munltelpality, loter—-munlclpnl agoncy, state, or Intev-
plate agoncy having Jurlsdletlon over wnsle disposul le
ollgiblo for wsslslnnce undor Lhls program. It Isw avallablo
to each otutle, tho Matrlet of Columbia, nnd sach torvitory
or poseocsslon of tho Unitod Slates,

Preappllication asnlstance s avallable through the stute
walor pollullon agoney or the appropriato EPA reglonal of-
fleo. Appllcalions munt be submlitted Lhrough these angen-
clen, Applleatlions aro subjoct to statle and aronwlde cloar-
Inghoussy voviow, An environmental assosamont la roqulred
which may lenad to the requlirement for an environmental im-
pucl slalemont. Approval or disapproval novmally requlroe
00 doys.

Contucl: Informatlon may be obtolned from the stnte wolur
pellutlon control agoncy or tho appropriate EPA reglonal
ofilco.

4. Volur Pollutlon Conlyol - State apd Inturstate Progrom

:wzmwmummmmmmmmpm.b1cn5:=nﬂs=pmnw:u<=~ﬂmﬂ_m===;=q
Thle program Tor The estub)lohment and molnlenunen of wdo-
qunale monvuves for preventlon and control of wulor pollu-
Lion. Nroad support lu avallable for permltting, pollution
conleal vtudles, planning, survelllance, W enforcement
Advice nnd ussletanco lv avallnblo to locnl agonclon,
Tralnlog and publie Informntlon aro nlso avallnabloe,  Funda
cannot bo wued for conutructlon, oporatlon or mainte
ol whnsle troutmonl plants nor for cosle [flonncod by olhor
Tedoral graonts, This progrem ly consldered sultuble for
Joint funding with closoly rolatod Codornl flnonclal auslo-
Innco progruoms In anccordancoe wilh OMD Clveuluy Ho, A-111.
Finonelnl nsalatoncy hus ranged from 306,100 Lo $3,000,000

wilh an avornge of 030,000, FY 00 ost fwnled obllgal lonn
avo 340,730,000 fur grantn. 8lalo snd Intorslole wnler
pollution contvol agonalou wre oligible for funding wndor
Lhin progeram. It Js avallable to onch slate, Ltho Dietrict
of Columbia, aud all torriturlos and poonenalonn of (he
ntled Jlules.

Infornal meellings nre hold batwoon Lho vrogglonn) offlco nnd
slale npplluml ageney concornlog progrnm proparallon,
Appllentions are aubjeat to state and nroawldo clearipg-
house yoview. Complofed application forms wual bho eub-
mitlod Lo the appropriate EPA roglonn) offlc , Grants
Adminlslvation Drunch. Buggosled datnn of subwmlesion aro
June 1 for deaft stalo/EPA agroemonls and no lator than
Geplomber 1 for [lnal slate/ElA agreemontu. Approval or
Monpproval time normally lakes 30 duyn.

Contact; Infoywallon may be oblalned from Lhe approprilaly
EPA roglonnl offlco.

3. Woler Pollutlon Coniyol - Slatuv and Argawlde Waler
mc.__mq=ummmumsm=m.mwumm ng Agoncy {Boction 100 Uranin).
'rojact grants ure providod To aveawido and sinlo plannlng
agenclos Lo davelop a waler quallty managemonl plan for the
argn or areas approved by the appropriate reglonnl EI'A
adminletrator. 7Thio program Je cons)dored sultablo fur
Jolnt funding with closely rolated fodernl flnnnclal ssuln-
tnnce programs In accordance with OMD Clyeular Mo. A-1]1.
The fudernl asslalance rate In 76 peroent for mll granla,
Tho rango of flonncial asslotance has boon from $100, 000 to
$4,000,000 with an avarage of $440,000. FY B0 osllonted
obllgatlions are $10, 000, 000,

Thils program le avallable to a local or roglonal planning
agency dosignated by the govnrnor or approprinle Jocal
offlclala and approved by the adminldotealor or EPA as Lhe
viflcial nroawldo wasle Lreatmont managemont plonning
mgency. The pyogram I8 avallable Lo ench stale, the Diu-
trict of Columbin, and all torritorfon and possosalonn of
the njtod Jlatow,

_119_

Preapplicat lon voordinnl lon wilh tho npproprinte reglonal
EF'A offlco Ip recommendod. Applieatlons uro subjocl to
ntuto and avenwlde clearlnghouso revlow. Slundusd applil-
catlon forms nre furnlshed by Lho aganay. Gronl appllica-
tlone aro submitiod to the approprinte EPA roglonal admin-
Istratlon offico. 1In the cnso of an aron doulgnnlod by Lho
govarnor, the application and supportlng dala muel he sub-
mitlod by Lhe vlale revionlng sgencive prior Lo subminolon
to EPA.  In Inturslatlo cnsos, Lhe applicatlon must be gub-
mitted Lo the goveinor of Lhe etats whoreln the gronleal
portion of tho plunnlng wrea lles., Urant applleal lons




misl bo submlttod pecording to datos vstabllohed by the
voglonal EFA wdminislyatore. Approval or dlespproval (ime
normally Ile 46 dayw,

~~

Contact: Informntion umay be oblalnod from tho reglonal
EPA offlcon.

4. Ylale Undorground Waler Bourco Prolectlion Progrem
Granis,  Undov thle program projoct granla aro availablo
For Lhe development and Implowmontation of underground
InjJoctlon control programe adequate 1o enfovee tho roquire-
monles of Ltho vlate drinking waler act, Fedoral usalstunce
la limltod Lo 76 porcent of oliglible costs, not Lo oxceod
the sinto allotment, This program iu consldered sullable
for Jolol funding with closely rolated fedoral financlal
nsglatance programs In mccordance with OuUD Clroular MNo.
A-111.  FY BO estlmulod obllgatlons are $7,705, 000,

dilale ngenales denlgnatad by the govornor or the chlef
onecultlve offlecor by one of Lho slalen, Lho Dislrict of
Columbin or any of the UV.8. terrltorles or possesslons
which lmy bhoon listod by the EPA adminlelralor ae requlr-
Ing an undorground fnjoctlon control program nra eliglble
for funding vader this programn.

Pronpplieation evordination with appropriate rogional .
offtcon In vocommonded. Grant applleatlons mre wulmitted
to the appropriste FPA roglonnl adminlslrator. Appllco-
tlons ave snbjoct to state and areawlde clearinghouvse
rovicw.,  Approval or disapproval tlme Ils npproximataly

15 daye.

Contacl! Appllicants should contlact the appropriato EI’A
veglonnl offica for Informatlon congernling thlse progrum,

6. folld and Nazardoua Wusle Manngomont Program Bupporl

mmm:wap10ﬂ5=n.mqn:~an:u ﬁﬂOuMcnq::-:nqcl<n—sa—m—c
noalal " In the dovolopmont and Implemontatllon of siule und
loenl programs amd support rural and spoclal communitlen In
programu and projocle loading Lo Lhe solullon of nmolld
waslo mnuongemont problems.  Agsislanco Includus support

of faellily planning, foaulbility afudlos, oxperl conaul-
tnllon, gurvoys nand analyule of markot noods, mnrhoting of
vocovered regouvcen, technology assonsmont legnl oxponsus,
conslyucllon foaslbility stwdles, sourco preparallon pro-
Joels, nnd (lacal or oconomic Invoatigalion or atudlus,
Funda mny bu used by spoclial communition for convorslon,
fmprovemont or consolldutlon of axluling solld waglo dis-
Pounl Incilitlos or for conatructlion of now facilitlon,
Auuloinneo Js uloo avallable lo low populntlon munlelpnl-
Itlen for cloulng ar upgradling oxlotIng open dumps or

mooting rogulremnsnts of restrlctlops on opon baening or
olher roquirementie arlsing undor the Cloan Alr Acl or Lhe
Fodorul Water Pollutlon Control Act. Thls program le con-
eldorod sullablo for Jolnt funding with e¢lonoly rolated
fadoral [foanclal neslntonce programs In mecordunce with
oun Circulny Ho. A-111. The foderal shavo of a project

may bo up o 76 porvcont although 100 porcenl mey bo funded
for conducting tnventorles of opup dumps.  Flnnancinl nonip-
tunco has rangod from $71,600 to $1,310,200 with an aver-
ngo of $260,000. FY 80 owallomled obligationn nro

$05, 050,000, #Htate and wubstate solid waale ngencles,
authorities and organlzatlone In all elaten, the Diatricl
of Columbla, Puerto Nico, tho Vicglo Kelando, Guam, Amord-
can Bamow, and the Mariana Iwlanda aro ollglble for Tunding
under thie projoct.

The slandard application forma furnished by tho Agoncy ave
vogquirod for thie program. Proapplicatlons for rosource
congervat lon and rucovery projocts aro sollelted In the
Commerco Doslness Dully and ovaluated with published ortl-
torla. lequesls for applicallon forma and complolod appli-
callons are sulmlited to the appropristo FEPA yeglonal

grunie sdminletratlon office. The slaff at Lhe sppropriate
office la avallablo to aselut In proparatlion of tho nppli-
cenllon. Appllcntlons are subjected to adminlulyratllve
ovaluullion to doteymine adequacy In velation Lo grant regu-
latlons and to technleal wnd program evaluation. Approvnl Mu
or dieapproval Ulmo renges from 30 to 00 duys depending o~
wpon the Lype of applicatlon. Applications mve subject to 4ﬂ
slnte and areawlde clearlnghouse rovlow. Envivronmontal
fipnetl assensmonls may bo required for Implemuntatlon pro-
Joueta Involving major consbructlion or siting.

Contact: Informallon may be obtalned from the nppropriatae
EPA roglonal adminlelrator,

0. Bulld Wasle Mnvngement Dumonsetrallon Ovants, Projoct
grunts aro avaliuble To promote Lho domonsiallon and appli-
cullon of solld wasto managoment and yresourco recovery
tochnology wnd asslslance whlch prosorve and unhance Lho
quality of the environmenl mnd conserve rovourcen and (o
comduet solld wanto manangoment aud ronource rocovory eludios,
Invastiyanllons and vuwrveyu, -This progrum Jo conwldovoed
cultablo for jolnt funding wilth closoly rolatod fedoval
[toanclnl asslutnuce programs In nccavdunce with OMD Clg-
cular Ho. A-111. Rosourcoe rocovery syslom demonslent lon
projects may bo FTundod up Lo 76 puevoont by thle fodornl
program,  Cosulyucllion of now or laproved ol id wnslo
dlsposnl fnellltlon sorving an avem of only one munlel-
palily may bo fundod up Lo KO porcent of oligible projoeat
conle, or 76 percent In any olhor canen,

Htnte, Intorstato, munlelpnl, Intvrmunlceipnl, or olhor
publlc nuthoritles and sgonclos aro avallablo for tho verd-



ous componenta of thly program,  Io additlon, publlo or
private colloges and unjvernillios and private nonprofrll
aggnelon and Institutlions aro avallublo for the resource
rvcovery aystems demonntrallon projocle or for Lhe con-
slruction of now or Improved solld wansto disposnl fucll-
IlLlon, All wilatens, tho District of Columblin, Puorlo Rlco,
the Vipgln Islands, Guum, Ameglean Samon, and Lhoe novihorn
Moviana lolands aro allgible for naslutunce under Lhila
program.

Standurd npplleation forms are furnlshoed by Lhoe agency

for Lhis program. Neyuests for applicatlon Toyma and com-
pletod applicntlonn are sulmittod Lo Lho Envirouwmuntal
Protection Agoncy, Oranle Adeinlstratlon Divielon. Appli-
enllony nro subjeot lo stato and areawldo clearlnghoute
rovleow, An onvironmontal Impact assussmont Is requlrod
only for major demonatratjon and conslruction projocts.
Approval or dlsapprovnl time normally tnkeos 00 duys.

Contput: Informatlon may be obtalpnod from Lhoe appropriate
EPA suglonnl offlco.

OFFICE OF NEYJEANCH AN DEVELOPMENT

1. Environmenial Protectlon - Consolldated lesearch (runte.
PrquEi-E?;ﬁis are availalilo undor thid program to suppor
research lo delarmine the onvironmunlal elffecle and conlrol
roquivemunts nssoclelod with enorgy, to Rkdontify, dovelop
and domonutrate necesunry pollutlon control technlgquon  and
Lo vvalunlo the aconomlo and woclal consogquoncea nl :'lliu'r—
nallve slraleglos for pollution control of energy sysloems.
Oyantu may Alwo be usned Lo explore amd dovelop straloglos
and mochnnisms Jor Lthose In the economlc, soclial, govern-
montal, amd onvironmental syslems Lo uso In envivonmonlal
mnnngement.  Thile program le eultlable for Jolnt funding
with closoly relntod fedoral [lnanclal avulstance progvams
Jn necovdance with OWD Clrcular Ho, A-111. Projocle nust
bo cont whnrod at a minlmun of 6 percent. Floanclel ansla-
tapcoe has ranged from 31,000 Lo $1,810,600. FY 79 averago
financial nuslslonco wase $00, 004, FY B0 oslimated obliga-
tionn nre $20, 000,000 for granle. This program I avalil-
able for public snd private slato universltles und colleges,
houplluly, laboratorles, strle and locul goveramoent depart-
monlu, other public or private nonprofit Institutlons, and
Individunly wha have demonslrated unusunlly hlgh welontific
nbillitly, It 1 avallnblo to oach state, lexrrltory and
possenslon of the Unllod Slalos Including Lhe District of
Columbln.

Pronpplicntion discusoions wilth the EFA progrem offlce 1w
advisable, Btandoard applieation forms musl bo usod.
Neguusts for applicatlon forms and comploled applicatlons

muel ho submltieod Lo thoe EPA Grantlo Adwinletint ton Divioion.
An onvironmoenlal fwpuel assesvment fn vogulred.  Approval
or dluapproval normally takos 00 doya.

Conlnel: Individuale are encouraged Lo communlenlu with
the wpproprialo EPA ro"lunnl oflfico. For Informalion on
grevt appllcallons and procedures, conlact tho Envlronmental
Peoloction Agency, Granls Adminlslrntfon Divisfon, PH-210,
¥oshlnglon, D.C. 20100, For progrom Informntion, contect
Ltho Envigronmontal Protectlon Agancy, Offleo of Nosonrelh and
ggrglupmnﬂl, nD-074, Washloglon, D .C. 20100, (202) 766
17.

nre avalTable o promate and supporl the covrdination of
resenrch and dovolopment In the aron of collyction, elorage,
ullltzation, and salvage or fInal disposal of solld waetlo.
The program Is connlderod aullable for jJolnt funding with
c¢losely relatod fodoral CInancial apslolanon programs In
accordance with OMD Clreular Ho, A-111, Those grante
roquire a minlmum of 8 percent cost nharing. Financinl
nuslslance bas ranged from $10,000 to $350,000 with an
osllmated avernge In FY 70 of $80,000. FY B0 entlimalod
obligatlons are $2,600,000 for granln.

2. Jolld Wostw Disposnl Nesenrch Granla. Projoct granls

The program le avaliable (o public or privala ngencles;
publiec, privalo, elate unlverglt)es nnd collogen; stnle

and locnl guvornmonls; apnd Indlviduala In ench gtateo, torrl-
tory and possvealon of Lhe U.3. Including the Dintricl of
Columbla.

Proappllicatlion digcusslon with the EPA program le ndvieable.
Nequosls for vegulrud standard applicat fon forms and com- 1
plolod appllentjons must bo sulmiited to tho EFA Urants ~H
Adminlustratlon Divielon. An envivonmonlal Impaet assuss- O
munt Is requirod, The range of approval or dleapproval Tr
timo 1la DO daym, :

Contact: Individusals are enoouragod lo conwmmicato with
Lhe spproprinte EPA reglonal offico. Information concern-—
Ing grant sppllcalions and proceduren may be obtalned from
Environmoninl Protectlon Agency, Granta Administraljon
Divieton, PH-210, Washinglon, D.C. 20400, Program lofor-
mntlon may be oblnined from the Environmontal Protoctlon
Agonecy, Offlco of Nosvarch and Dovelopmont, ND-074, Waseh-
Inglon, D.C. 2000, (203) T65-8787.

J. Wator Pollutlon Conlyol Nesanreh, Dovolopmunt, and
Domonnivallon Granta, FProjact granis aro avaliabls undor
Thte prograom 1o aupport and promole the coordinal jon and
ncoolerntlon of rowearch, devolopmonl, and demonntrat lon

projects volallng to the cowsvs, effecly, exlent, provon-




tion, roduction, and oliminatlon of wator pollutlon. The
progrom la consgldorod sullable for Jolnl funding with
closuly rolatod fedorsl finenclal nsslslance progruma In
ntiordunce with OMD Clroular No. A-111, GOranls under cor-
taln svctlons of Lhis program requive a minlmum of 6 por-
cont coul sharlng, whila tho remuninde rogqulre 26 porcent
cost shardng. Nouwonrch grante have ronged from $1,000 to
$772,012 In FY 70 and 79 wilh an aversge In FY 70 of

$01, 710 and a projoctoed avevage for FY 00 of $706,000,
Domonalent lon grante bave ranged {rom $37,600 to ac.o:a.ccz
In FY 70 and 70 with an avorvage of $101,930 In FY T,  FY
00 projoctod demonstvallon graot averagn is $100,000. FY
80 vutlmabed obligntions are $17,008,000 for rosonrch and
domonulenl lon granle.

Thie program Jo avallable to public, privato, state and
comminlly universily nud colloges, hosplials, labovntorles,
#lolno walor pollutlon control ogenclun, Interetalo sgonalon,
slnte nnd locnl governments, olhor publle or private non-
proftt ngonecles, Instilullons, and organizal lons In euch
nlatlo nnd all torritorles and possvsslons of Lha Unllaed
Glutou Including the Dietrlct of Columblia, Grante may he
awarded to Individuale who have demonualrated unusunlly high
uelentiflc ability. drants woder cortaln soctlons of thin
program mny be awnrdod Lo profll-mnklng orgunlzations.

Pruapplicatlon dlecunslon wilh the EIlA Program Offlco Ju
uldvisnble,  Nequestn for the roqulred slandard application
fTorms nnd comploted applicaltions must be sulmlitlod Lo the
Environ tnl Protecllon Aguncy Granls Adminlalratfon
Divislon. NDemonstralion grant npplicationa are subjocl

Lo stalu and arenwlde cloaringhouso reviow.. An onviron-
menlnl dmpact wususrmenl 1s requived fov thin progenm.
Nunge of approval or disapproval timo s 00 dnyso,

Contact: Individuals nre enconrugod Lo comnunlcale wilh
approprinte EPA yoglonal offlre. Informatlon concornlng
granl upplientions and procsdures mry bo obtalned from

the Envivonmonial Protoctlon Agoncy, Grante Adwlnistrallon
Divielon, ru-210, Waoalngton, D.C. 20460, Program Infor-
malion may Lo oblained from the Environs tmtul Protoctlon
Agency, Offleo of Nesuvarch Program Manugoment, n-074, .
Unohington, D.C, 20100, (202) TI65-0707,

OFFICE OF PLAHNING AUD MAHAGEUENT

1. Ioun Gournntove Tor Conslenctlon of Treatmunt Norky,
Gunranleod/ insured _:==M-Hﬂm-mﬂm~nmmWM\mﬁ'mmw#mﬂ1mm=:MMm<a
no un Incenlive In conslruct fon of mmlelpnl scwnge tyont -
munl worky whieh aro rogqulred Lo meet stnlo gnd {vdurael
wilber quulity stondarda,  The program In dealgned to fnouro
Lhat Taablilily to borrow neconvary funda from olhor sourcon

on vonsonuhlo Lerms dvos nol provent tho conslruction of nny
wastownlor Lrontmenl works For whlch a granl has Loon or
will o awavdod. Applientjone for loan gunranleey will he
Himbjod to finunclng cortaln portione of the oligible and
allowable loeul shoaro of a grant for construction of wnulo-
waler Lronlmont works. EPA gunrantecs the lvan from {ho
Fedornl Flnanclnyg Dank,

A vlule, Intorvtalo ngency, n munlelpnllty, or an Intor-
munlelpal agency which hns pppliod for a conulruction grant
unilor Titlo KT of tho Clean Wnlor Act or whlch hae commit-
tod ftewlfl to financa tho local ahare of nny projocet for
*hich a grant has boen awardod or for which an appllcation
Is bolng procensed nre oligible for funde woder Lhis pro-
gram. It o avalluble Lo euch atato, torrilory and poenow-
slon of the Unlted Slatos Including Lhe Dlstrict of Colum-
hia,

Prabpplicatlon consultatlion with the approprinte EPA Neg-
lonul Conutlructlon Grants and Grant Administratlon Offlcon
lu roconmonded.  Applleation 1s mady through the otate
Agoncy (o tho appropriate EPA roglounl offlca. Foen are
clharged for procossing of Lho appllcation snd for lesuance
of a commllmont to guarnnteo. 1T Lho applleation in ap-
proved by tho EPA adwinletrator, lvan gunranteed contracls
wil1l bo Insued Lo the federal flnancing offlee which din-
pervons fundo,

Contact: Contanct Lho appropriate roglonnl offlce of Lhe
EFA Tor Informatlon concernlng this progrom or Environmontial
Protection Agoncy, Oranta Adwmlulstralion Divialon, ==-u_ﬁb

Yauhinglon, D.C. 20400, (203) 76G-0050, o
—i
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STATL/LOCAL PROGRANS

STATE LEVEL! MARYLAND
DEPAWTUENT OF NATUNAL RESOURCES

¥alor Nesouwrcos Adminlalration

1. Clonn lankes Program Wcmmwmww: Ho agoncy hns boon offl-
s_s_ﬂmlwmwﬂmmmmmmxda ndmindatior 314 Cloen Lukes applleations
and 311 Clean Lokes grunls from the Environmenlal Protection
Agency., ‘The Waler Nasources Adminlstrallon has been Involved
with 208 Planning and some of Lthe 203 Reglonal Blennlng Com-
mlenlons havo applied for and recelved 314 Cloesn r=rcm.-=:=|
lug. AL the prosent time, tho local projoct sponsor ln re-
quired to provide matehing monlos.

Contact: Maryland Deparimont of Hatural Resources, Water
flusourcen Adminietration, Tawvs Blale Offlce Dulldlng,
Annupolls, Marylond 30401, (301) 200-2224. '

A.  Progrum Opon fipace, The Dupariment of Hatural Resources

providos Financlal uealstunce In Lhe form of grants {(lormula
allotment) to local goveramenial walls for Lho dovelopment
of park and reereatlonnl faciiltles. Mol Lhe monles re-
colved by the local communlty may be usod for lond acquinl-
tiun and half for recrenltional development. A 257 mnteh 1n
required of tho local sponsor on Lhe portion that applles
to vocrontionnl dovelopment. Ho mateh §8 required on Lhe
portion for land acyuislition.

lonlact: Appropriante county offles or Huryland Departmont
of Haturn) Nosources, Program Open Opnce, Tawes Atnte Offlco
Dullding, Annppolis, Marylund 21401,

BEATE DEPARNTMENT OF DEALTH

1. Water, leo wnd Juwerpgo Program, Thiae progeam provides
gronin Lo countion nnd munTclpn 1iTos for sewnge nnd conlynl
sonres nystem dovolopmont, Honles pro to bo used to provido
w malehing funding for Lhe Toderal Bowogoe Constructlon
Orunly Program (projocte maat gquelify for fedornl ald),

Tho sinto will cost share 60T {ihe olher HOE to be providod
by Lhu locsl wponsor) of the nonfuderally funded portion ol
projuct costs on n 765 fodoral graunl apd 750/25% (vintloe/
local) on a BOHE fuderal grant.

Contact: Maryland Stnte Deparvtmont of Honlth.

STATE/ZLOCAL PROGRANS
STATE LEVEL! MASSACIUSETTS
DEPARTHENT OF ENVINONMENTAL QUALITY EHGINEERING

Divislon of Walerwaya

1. Eutrophicatlon and Nulsunco Aquuile Vegolntion Contro

rrogram,  Thie program involven a preapplicatlon and flnn

r==_~MNﬂ_:= process In order for a vommunlly to pocclvoe
funds for contrulling a problem in tholr luke. Furmerily a
slmple wood control program, thies progrom now glves (irvet
priority to projocts which oeek Lo solve the entrophlcatlon
problem at 1tu svurce, The complule epan of restoratlon
tochnlquos are eligible for funding (aboul $120,000 avall-
nhlo sialowlde durlpg FY 80). The usuul applicant 1o a citly
or town Lhvough the board of selectmon, conservalion commin-
slon, healtlh deopartment, ole. 7Thisg program lu sxpocted fo
be tranafarred Lo Lhe Divislon of Watev Pollutton Control

In ovdor Lo conavlldate and coordinale all lnke functlonn
state-wlda,

Contact: z=a==0:=¢cr—=‘=a€-ﬂp5==n of Envivonmental Quallity
Englnooring, Dlvislon of Watevways, Noom 632, 100 Huwhune
Streol, Doslon, Massachusolts 02114, (617) 727-4707.

Diviswlon of Water Pollutlon Control (314 deslgoaled agency)

-.==mmmmmummwwmF:rn@!uMwsE.i:—:tq:sq=5c5:c=_cm»=c
sinte'a own progrom. cm&«w-dmm fucludo slatowide lake
elausliflcation studles, diagnostic-feaslbillly studles,
walur meslulnnce rosearch toum survoys (WANT strlkeou), 014
coovdinnllon and project application adminlatrullon, 1lmno-
loglenl data publlcatlon, slats project prilority 1leting,
Inke nenocliallon asslslance, coordination of fedorenl-ptate-
Jocal Jakeo vohnbilltation efforts, sand rolated wetivitlea,
Loglelation presontly under review, 1f succenaful, would
provide vp to $2,000,000 in state ‘matching funds for 314
projocts au woll an provide a flvm loglulative mamdate for
adminlsloring a stalewldo lakos program.

Conluel: Masunchunotis Dopartmontg of Environmental Quality
Englnooring, Divishion of Water Pollulion Contvol, P, O. Dox
L6, Wonlborouwgh, Masunchusotle 015061, (0)17) J60-0101).

2 Accelovaluod Watey Pollullon Conlyol Progeam (Ch, 20,
Huct, 81), 7This progrnm provides granis Lo publle entliles
repreacit lng snovoral munlcipnlitien for reglonal sewngo and
waler pollulion abatomont planning. Grants are nol Lo ex-

coed $16,000 por public entity.

Contuct: MHassnchusetlio Doparimont of Envivommental Quality
Englonooving, Divislon of Waler Pollulion Contlrol, 110 Tre-
mont Jlroot, Noston, Mossachusells 02100,
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Tho

3. Busosiob snd Doveynlest oo BroJants sl bus I11GLay
biviolon of Watar Poiluilon @onivol can provide Tochnlcm
nesslatunco and gront ald for studios and demonutratlon pro-
Jeets davolving tunovatlve ways ol Ltrealing sewage. Anyono
with nppropriato fdone, Includlog consullants, unlvoraltles,
cguumun it lens, ete., moy upply.  $1,000,000 hns hoon nulthor-
tzed fov FY 80, In tho pauet, Lhle progeanm providod somo
matching montos for the 314 Clean Lakes Progrum bufore em-
phauls shiftod Lo gowngo Lrontwmont. T4 fe unllkely that 1L
will bo used Lo mateh 301 tunda In the fulure,

Contact: Mussuchusotle Doparimont of Envirommontal Quallty
Englonooving, Divislon of Watov Pollutlon Control, P, O, Dox
646, Weslhorough, Mavanchunetis 01681,

200 Neplonnl Plannlng Commlunlons

Thoe 200 doslgnated Neglonal Plannlng Comnlsslonns have boen
etpoeinlly active In Unsonchusotls and have coordlnaled
thelr wfforts with tho Department of Environmental Quality
Englnooring Lo provide Informatlon on prlority Inkens and to
ovgunlzo public meollngs Lo Involve thoe publle In loke res-
Ltoratlon plens wnd projecla, .

Contonel:  loenl Planning Offlece or Depariment of Envivon-
mentnl Quoality Englocoring, 208 Planalog Divialon, 100
Cambor Mdgge 3tveot, Douston, Hasoachusolln 02104,

CUTIVE OFFICE OF ENVIROUMENTAL AFFAIRG

Bivision of Connorvat lon Horvice

_..:.._.u.m..._'_m_nm_lmcm_.::..r._._:._:q_:_c..:qn::m:..q::::ac..:-...:
providis granls to Bintcipal Convervallon Commlanlons Lo
covar uap Lo 500 of the coals of lTand ncquivition for pasoive
veerontlonnl wso.  Fllloug dewdline for applicantions In
Avgguot J1 onch yenv., Only luml acqulullion coslu are ull-

giblo und only Munlelponl Convervallon Comnlenlong mny upply.

el Exventive Offleo of Euvirommontal Alfntve, Divi-
slon of Convorvation Servien, John nltonetahl Dutlditag,
10D Combiv ldge Yureot, Bouton, Munsachuselts 02100,

4o U ol F-Nolp Program,  Tho Divislon of Consorvatlon
Borvice rolalavnoe ._.I:.:i.ﬂ Pirk and Mocrontlun Commipslona of
munlelpallllon with s populat bon of gpronter than 36,000 for
up to B0 of thoe cooln of Jand scqutsitl] pnvk uad
vocraul fonel faellitlou,  Only dand negu conto (in-
cludlng wpprudnnlas) aro ollgiblo For rolmburpnement . Appil-
mllons vhould be In by August 31 onch yueorr.  Thin progirom
To duo 1o end da Juno 1000 but oxtenst of tho progynm lu
bolng reguested,

Contpel; Enoeutive Offlco of Envivonmmtal Affuleoe, Bivi-

MATHACRUBETTS CONGNEUS OF LAKE AND rann ASHOCIATIONS, InC,

Tho wajor wetlvity of tho Congresn lu Lo firwnrd the cruan
of Inkes and pouds on every front. Tholr conulitutlon alntoa
tho purposen as follows:

L. 7To perform all acts approprisle to a nonprofit,
wvelontifle, lltorary, and oducatlonal corporntlion dedl-
cnlod to the promotlan and dovolopment of envivonmental
quallty atnndards esuventlal for antlefactory 1ifo
alylens and conditlons 1n the anturasl communlity.,

4. 7o prosorve the uesathotle, rocrvoatlonal, sad com-
morclal values of lukes and lakeshore prouport jey
through tho maintenance and lwprovemont of such en-
vironmentnl factovo as watershed ecology, waler qual-
Ity, loko watur levels, shorollnwo woudlund moanagomont,
agricultursl solls practicos, recreatlonsl snd rosi-
dontlial bullding otandarda, and rolntad Influoncon, |
auch ns wnlor snd bontlng eafoty. hw
[N
Burely one yuar old, the Congrosn In only Junt boglinning —:4ﬂ
grow and continuoualy experlments In fnnovatlve ways Lo bo-
comg offoctivo for the cavee of Inkve and pondu. As thelr
oxportiso Incrowsos Lhe Congress should ho able Lo contrl-
bule wore and more Lo the sirlo und fodoral leke efforts In
Massachuaolla.

Contacl: Massnchusottes Congrean of Lake and Pond Assocln-
tlona, tne., P, O, Nox 112, Weotminolor, Hasonchunoelis 01477,

STATE LEVEL: NMICHIGAN
DEPANTMENT OF NATUNAL NESOURCES

Land Nevource Programsg Diviaslon

_. m:‘n_mwmtwmzl—,msmﬂ_a.h_q.:_n_.m:. The Depavimunt of
tatural Tosourcos Ia iho ngoncy m:___mm._::_ Lo adminlalur the
A4 Clenn Lokos Program, Thoy are able to provide tvehnlenl
nanletance Lo Juke honrda (wpocial districtn ompowared Lo
nutens for and ongagoe In netdvition rolatled 1o dnko loprove-
ment) concerndng In-loke pollutlon control moasuron nnd
ongluooving deslgn,  Such nesletance moy wid In providing an
Ln-kind mnleh tor fedorally—fandod 334 Clesn Laken projocts.

Conlnel:  Mlehlgan Dopartmont of Hunlurnl Nosou
Nunonrce Programy Diviglon, Inland Lake Ma ]
Ytovon T, —_:1.::.::_?:::‘ Lansing, Hlchignn 4np
J72-0000.

a, Land
mi Unit,
20, (517)




Clean Lakes Program

U.S. E.P.A. Policy on Grants

Funding preferences will be given to projects which eliminate pollutant
sources and reduce pollutant loading in contrast to projects relying solely
on in-lake activities to ameliorate the symptoms of lake degradation with-
out attacking 1it's causes. E.P.A. emphasizes lake watershed management

in making funding decisions.

This policy does not mean that in-lake restoration techniques will not be
supported. Dredging, aeration, nutrient inactivation and other in-lake
techniques are important lake restoration tools in two situationms.

Lakes which have problems of excessive shallowness and rooted aquatic
plants may benefit most from dredging, harvesting, sediment covering or
lake level drawdown, while lakes which have excessive algae may respond
to dilution/flushing, nutrient inactivation or aeration. In some cases

a combination of procedures may prove to be most beneficial.

l. When sufficient pollutant reduction is being accomplished
in the watershed to allow desired lake quality to be maintained,
_ but recovery from degraded condition will be slow or will not
occur simply as a result of watershed management.

2. When material accumulated in the lake constitutes a significant

source of pollutants which is independent of controllable activities
in the watershed.

Examples of E.P.A. grants using in-lake restoration methods:

E.P.A. 625/2 = 80 - 27 Lake restoration cobbossee watershed -

Maine used nutrient inactivation treatment.

E.P.A. 625/2 - 80 - 25 Restoration of Medical Lake - Washington

‘used nutrient inactivation treatment.
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ne Claan Lakas Pragram

Section 314 of Gthe Federal Watar Pollution Control Act Amendments o7
1972 (Public Law 92-300)* directed the United 3tatas Environmental Protaction
Agency to assist the States in c:ntrcITing'saurcas of pallution wnich affact
the quality of freshwatar lakass, and in restoring lakes wnich have detar-
iorated in quality. EPA is fulfilling this mandate with the Clean Lakes

ragram, which provides tachnical and financial assistancz to the States ta:

1. Classify publicly owned freshwater lakes accarding ta &ro-
phic condition;
Ea Conduct diagnostic studies of specific punlicly owned lakes, and

-ty

develop fe2asible palluticn control and restaration programs Tor
them;

1. Implement lakes restoration and gallution cantrol projects.

Assistancs is made available to the Statas througn zhe EIPA Regignal
0¥¥icas in the form of ccoperative agrzements. Becausa program funds are
limitad, and the number of gublicly owned lakes with presant or gotential
watar quality problems is large, awards must be made salectively. Projecis
chgsan for funding are thosa wnich maximize public benefits. Sugh orajecsts
meet =hrea generz] critaria.

cirsz, projectsd public bernefits must te significant. A laka ta te
ssudisd and restored or protactad should e cne wnich can provide teneficial
usas g 2 large number of pecple.

Sacand, the water quality improvement mustT be long term, o insure
lasting benefits. EPA will not suppers restoraticn mME3SUrss wnich merzly
amelioraza symotoms of goilution in 2 laka. [nstaad, the Agancy emchasizas

—

ch

watarshed menagement -- & ccmorehensive efiart Lo identify and elimina
gresent or fotantial causas of lake watar quality detarigration. Pailution
is =g he cantrolled at {ts sourcs, not in the laka. 'When goliutant s3urcsas

-—i‘

*Naw known 2s the Clezn Watar AcT O

/
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ars being controlled, however, in-laks restorztion techniques to speed
recovery are alsg eligible for funding.

Finally, projects should promote intsgrated, coordinated water quality
management. Other Federal, State and loc2l programs can suppiement the Clean
Lakes Program. For exampie, the 201 Construction Grants Program can comple-
memt a lake restoration agreement by helping municipalities:eliminate collu-
tion from domestic sewage. U.S. Department of Agriculture assistance is
available to farmers to implement agricultural poilution control measures,
supplementing Clean Lakes Program watarshed management. Cembining watar
quality management resources in this way enhancas the effactivenass of
expendituras under any single program.
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i THE CLZAN LAKES PROGRAM

This section is summarizes the Clean Lakes Progrzm -- its legislative.
basis, requlations, program descripticn, application procadurss, and rssuits
to data.

Lagislative 3asis

Section 314 of the Clean Watar Act of 1977 is the legislative basis
for the Clean Lakas Program. '

SEC. 314,

(a) fach State shall prepars or establish, and submit tg the Adminis-
trator for his approval -

(1) an idemtification and classification z2csording to eutro-
phic coandition of all publicly owned freshwatar lakes in such
State;

(2) preczdurss, grocassas, and methods (1nc1ud1na land usa
raquirements), %0 contrel sources of pollutien of such lakes;
and

(3) wmethods and proccadurss, in conjunciiaon with aperopriats
Federal agencies, to restcre the quality oF such lakeas.

(5) The Administrator shall provide financial assistancz to Stats
arder o carry cut methods and prccadurﬂs approved b; him under
sae=ion. The Adminis=rator shall provide financial assistancs to St
ta precare the identification and classification surveys required 1
subsaz=ion (2) (1) of this sectioen.

.lu v m

(¢) (1) The amount grantsd to any State for any fi
+his sae=ion shall not exceed 70 per csmtum oTf the
by such Stata in such year for cirrying cut aperc
graocsdures undar this saction.

(2) There is authorized %o be spcropriated $50,000,000

scal year under
funds axpended
vad methods and

for
the fisecal year ending June 30, 1873; $100,C0C,00Q0 or the fiscal
yaar 1974 $153,000,000 far the fisczl year .9/5 $30,000, GGO for
the r1sc=I year 19/7 $63,000,000 for the 1sc=1 year 19783;
£50,000,000 for the ‘*sc=1 year 1379; and QEO,GUU,OGO foer the
fiscal year 1980 for grants to Statas under this sacticn. Thesa
sums shall remain available until expendsd. The Administrzzer

shall orovide for an equitable distribution oFf such sums g &
Stitas with approved metheds and grocadurss under this saction.

. |
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-~ Restriction of Awards

_ One of the ways in wnich the Clean Lakes Prsgram will affact
caardinaticn is oy limiting award cf Federal lake funds &to &reas that
applying an intagratsd watarshed manayemant apgraaci. Bafare meking

zward, the Ragional Administrazar must datarmine =hat any watar gollutian

contral measures in zhe lake's watarshed authorizad under sactiaon
included in an appraved 208 alan, or reguirsd Qy sactign 402, have

- -
-

?
completad or are greocesding on agpraval schedulas 40 CFR 15.1830-2(n)(2) 1.

Goals

The goal of the Clean Lakes Program is to implement, through assis-
sance =5 the States, methods and procaduras to control sourcas of pollutiaon
=5 the MNation's publicly owned freshwater lakes and to restore degraded
lakes. Recognizing, however, that this apolies to all publicly owned likes
and several thousand may need immediate action, the program has estzblished
2 more specific goal for the 1980-13983 peried. The goal is to protect at
least aone lake whose watar quality is suitable for contact recreation, or
=5 restore z degraded lake to that conditien, within 25 miles of every major
gopulaticn centar. A population center, in this context, usually is a
Standard Metropolitan Statistical Area (SMSA) as defined by the U.S. Bursay
of the Cansus. However, this definition will be applied with discreticn in
salecting prejects for funding. Scme SMSAs are so populous that a single
clean lakz would not be sufficient to meet usar demand. Conversely, in SMSAs
near the ocsan beacnhes, bays, large rivers, or the Great Lzkes, ther=s may be
litzle demand for lake protaction or restoration.. In vacation and tourist
areas wnere saasonal populations are high, and in other situations where laks
water quality is important to regicnal economy and quality of life, projects
may warrant pricrity equal to that accorded urban lakes. Mere explicit
quidance on this aspect of project salection will be davelcped, but the nead
for flexinility will never te eliminated.

i
/
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TECHNICAL AND FINANCIAL ASSISTANCE PROGRAMS

As discussed in earlier sactions, the Clezn Lakes regram providss
nt nan

up to 35100,000 per award and requirss a 30 percant nan-Federal sharz for

Phase 1 diagneostic-feasidbility studies. Phase 2 awards zare availanla “or
palluticon control and/or in-lake restarztion metheds; thers s no specifiad
maximum, But they require a 30 percant non-Federzl share. Thus, sian
'amdunts o7 maney must be suppliad by tata, lecal or privats sources. As 2
generzl rule, Federal grant pgrograms or other Fadaral monies cannot be usad
ta supply the State and local share; however, fwo sxcaoticns do axist. Ths
capticns ars the Generzl Revenue Sharing Funds frem zhe Department of the
Treasury and the Community Davelopment 2lock Grants frem the Qesar=ment
Housing and Urban Oevelooment, both of which may e used as a part of

State and Tocal matching funds for the Clezn Lakes Program.

. Non-~adaral Match

A number of Statas have sat up specific fundad sragrams =2 de usad as
non-rederz] matching funds for the Clesan Lzkes Drcgram. Cthers have oragrams
which, although not specifically dasigned for that purpssa, cculd 2e ussd to
gravide the Tecal match (sae Table 11-1). In the Su t=/TGC‘ section of the

matricas, in Table 11-2, under the "Federz] Progrzm Matched" column, &She

"

ohrise "314" dsnotas Statss with funded programs specifical Ty designed t2
matgn the (Clean Takes funds and "314 sossible," denctas Statzs wherz gragram
funds may pJravide the match under cartain conditions. Thairty-itwe Statas <¢
2 ma atching funds. Cansaquently, lgcal units oF govermment muss
orovide all the matching funds fer the Claan Lakas Pregram. Hcewevar,

tatz tachnical and administrative assistanca may fe usad as zan in=kind

Stats sarvicas as watsr quality monitoring and instailatian o

squipment, lazoratory sarvicss, and analysis of datz can an

<L D=



usad zs the in-kind match. Thnese sarvicas can also be provided at the
lacal lavel and may includs donatad time and squipment from qualified lecal
sourcas. Specific referencs 0 using in-kind ssrvices is made in the hypo-
snarical case in Section 12.0 of this manual.

Cembination Nith Other Complamentary CE#fores

In addition ta providing direct matching funds, other programs &t the
Fedsral, regidnal, and State levels can be coordinatad with Clean Lakeas
projects ay sroviding funds for acs=ivitias that ars nct directly a part of
=ne work funded under sactiecnm 314. Thesa ars also summarized in Table 11-2.
As an axampls, the Clean Lzkes Program raqulations specifically axclude casts
far controlling point saurca discharges, wners the sources can e alleviatad
by permits issued under ai*har section 402 of the Clean Watsr Act, or by tne
olanning and construction of was=owatar treatment facilities under sactien
201 of the Act. MNeverzheless, it is recognized that such camtral of point
squrcs discharges is extremely imporzant in the lake restorztion crocass, aad
that where possibla, this work should be coardinatad with Clezn Lzakas =
Thus, while referancas ta ssction 201 pregrams ére not included in the Stats
sragram sections of the matrix, it is importamt to check with the apprepriats
arogram offica to detzrmine sheir apgolicability %o Clszn Lakas r2storaticn.
ther sxamplies are recreaticnal facilitias develcpment :rcgraﬁs, such

as *he Land and Water Canservation Program under the Oepartment oF th
Tncarior's Heritage Cansarvation and acreation Sarvica. They may not B5e
usad %o oraovide matching funds to 2 Clean Lakes prajset, cSut activities
funded under them can greatly erhancs the nenefits abtainzbls with Clazn
Lakes funds. Again, as with 201, ng refarsnce appears in the matrix tg these

LAWCON pragrams.

Qenartment of Agriculturs gragrams, aspecially in the Agriculturzl
geahilizztien and Conservaticn Servics, the Farmers Heme Admmin

-

stration, dnd
she Soil Conservation Servica, are cther axamples of fundsd grograms which
may be usad with the Clean Likes Frogrzm. [t is imparzamt <c ramemer That
agplications for Clean Likes arojscts crooesing caardination with cther
complamentary activities will racaive mars Fazvorabls considsritian fdr
funding by Z7A.

/
/
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STATES WITH PROGRAMS TO MATCH CLEAN LAKES FUNDS

Specifically Programs Applicanle
Desicned Procrams Under Cert2in Conditions
Connecticut Arizona
Florida Arkansas
Mzssachusatis~ ' Californiz
Maine™ . Montana
Minnesota : B Mebraska
Mew Jersay Rhode Island

Nerzh Carolina
Cregon*

e :
fuercd RICO

Washington™

Wiscensin

(e

*0ropesad.

**Dprangsad, Phese 2 only.

e



Sources af Additionzl Information

Written descrintions of Federal, regional, and Stats programs can be
faund in Agoendix H to this manual. The Federal programs are divided into
thras sections: thase providing financial assistance; those providing
sachnical, infermaticnal, or advisory services; and those providing labor.
Programs providing financial. issistancs to be coordinatad with the Clezn
I

The

Lakes Program have been symmarized in the matricas in this chapter. Y
matric2s indicata the department, agency, and grogram identification; tyove cf
2ssistance; type of orajects which are eligible for the funds; and the
sligible recipients. This informatiaon, along with the total cbligations e
fiscal year 1980, average oroject size, and various applicaticn informaticn,
nas hesn obt2ined from the Catzlog of Federal Ocmestic Assistanca f(available
in major libraries, or may be purchased from the Superintandent oF Documents,
U.S. Government Printing NFffics). Whers necassary, the matricas have 2deen
supplemented by data cbtained dirsctly from frogram managers.

Two other Federal pragrams are not included in the matrix but may Dde
gsaful. The U.S. Army Corps of Enginsers has 2 preogram wnich 1s grimariiy
ressarch-orientad, dealing with projects such as aguatic plant contraol, beach

erasion cemtral, floed cantrol, debris clearancz. and channel straigntaning.

nis assistance is usuzlly in the form of tachnica]l consulting and r2s2arzn

r

y fergs cersamnel.

L &

“he gther Federzl orogram wnich does nct acoear in the matrix is the

]

1

(W

aneral Servicas Administraztion's Dispesal of Federal Sur
carsonal Oroperty 9rograms. Tnis oregram arovides far the frapsifer ¢
sroperty such 2s zhandoned military installations frem the 0
- t9 eligidle recipients. The transfer is uysually on & specialized basis and
denands on the lgcation ¢7 the aroposad project.

Infarmation concsrning State and regional programs was cbtzined From
intarvisws with S4<2ta and regiomal officials. These orograms z2rs descrised

in Apcencix Y, and oresanted in the mairices in this saction.
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RANGES OF PROMULGATED STANDARDS FOR RAW WATER SOURCES OF DOMESTIC WATER SUPPLY

Jonstiluent

DO (5-dny) mg/l
Monthly nvernge:
Mnximum day, or gnmple:

Joliform MPN per 100 ml
Monthly avernge:

Muoxlmum dny, or snmple: |

Digsolved Oxzygen
mg/l averngo !

% saturalion:

pll
Avernge!

Chlorides, max. mg/1
Fluorides, mg/1

Phenolle compounds, max, mg/l
Color, units

Turbidity, units

Ilxcellent source of water
supply, requiring disinfection
only, ns treatment

0.76-1.06
1.0-3.0

60-100
Less than 6% over 100

4.0-1.6
76% or betler

0.0-8.6

60 or less
Less than 1.6
None

020

0-10

(lood source of waler supply,
requiring usunl treatment such
ns Altratlon and disinfection

1.6-2.6
35.04.0

606,000
Less than 209 over 5,000

4.0-0.6
060% or betler

6.0-0.0
60-260
1.6-3.0
0.006

20-160
10-260

T’oor source of wnter supply,
requiring specinl or auxilinry
treatment and disinfection

y  Over 2.5
Over 4.0

Over 5,000
Tesn thnn 69 over 20,000

40

9.8-10.6
Over 260
Over 3.0
Over 0.006
Over 160
Over 260

13—



(hemical Conatituent Limit
Allyl benzene sulfonnte o oeoooo s
Ammoenin (NIL) e = =
Arsenfe e e
Bacium e i
Tndmium e _—
Coalebim oo 706
tnrbon chloroform extraet oo ——
Chloride — e 200
Chromium (hexnvalent) e
COPPer oo oo 1.0
Oyanide e =
Fluoride - e LS e e _—
Jrom [ ——— 0.3
[T A e -
Mugnesinm oo e 60
Magnestum 4 Sodium sulfate .. 600
MANEANESE o mmmmm e m e m e 0.1
Nitrate (n8 NOs) oo —
Oxyren, dissolved (minimum) ___ -
I'henolie compounds (a8 phenols) _____ - 0.001
Selenlum e e _
Bilver _ e m e i
Sullnte oo 200
Totnl solids ____._—— - 600
ZINC oo m e —m—mm 5.0

COMPARISON OF CHEMICAL CONS
WORLD HEALTH ORGANIZ

TITUENTS IN THE DRINKING WATER STANDARDS OF THE
ATION AND THE U.S. PUBLIC HEALTH SERVICE

Goncentrations In Milligrama Per Litcr

WHO Internutional (1958)

Permissible

Tacesgive
Limit Allowable

Alazimum

_ 0.2
200 -
. “0.05
16 -
i 0.01
10 .
- 0.1
160 -
1000 .
05 -
T0.002 -
" 0.05
400 =
1600 s
15 =

¢ After 18 hours contact with new plpes; but wnler entering a distribullon system should hare less than 0.05 mg/1 of copper.

oo Jf Lhere are 250 mg/1 of sullele present, magreslum shoul
§ Tecommended limits and maximum allownable concentrations

nol exceed 30 mg/1.
vary fhoreisely with mean

annual temperature. Hee table B-1.

WII0 Furopean (196G1)

Jtecommended
Limit

05

Tolerance
Limit

0.2

0.05

U.S.P.JI.8. (1962)

Recommended
Limit

0.6

0.01

02
260
1.0
0.01

0.8-1.74
0.3

Mazimum
Allawalle

005
10
0.01

..'1_35_




WATER QUALITY OBJECTIVES AND MINIMUM TREATMENT REQUIREMENTS

Waler Quolity Objectives, Applicable 1o Recelving Watars, for Salt and Fresh Surl

ace Waters ond Under

ground Walers

Waler guality »-
waler usop

Organlalms of tha
collform group

Floating, suspented
& seltloable sollds
& oludge deposlits

Taste- o ndor-
producing
sihslances

Dissolved
oxygon

pH

Toxle, colored, or
other deloterlous

Phanolla

High temperaturs

Minlmum treatmont
requiramanls Tor

A. WATER BUPTLY,
DRINKING, CULIN-
ARY & FOOD PRO-
CF3sINQ

Withont trealment other
than simple disinfreetion
and rempral of naturally
present impurities

Must probable number
colifnrm bacterial con-
tent of a repreasnlative
number ol aamples
shoulil average lem
than 60 per J00 ml.

in any month

Nona atlributable to
sewage, indualrial
wasles or other wasles
or which, after reason-
able dilulinn & mixture
with recelving walers,
Interfere with the beat
nse of these walers for
the purpone Indicated

Nona stlributable to
sewage, industrial
waales, or other wasles

(ireater than five
(5) parts per mil-
lion sxceph for
unidergronnd
walers

Hydrogen fon cons
cenfealion ex- i
an
ehould be main-
tained helween

6.5 and 8.5

D. WATER BUPPLY,
DRINKING, CULI-
NARY & FOOD FRO-
CEAsING

With treatment equal lo
congulation, srdimenta-
tion, filtration, dininfeo-
tion and any additional
treslment necesoary for
remoying nalurally
present impurilics

M.P.N. coliform Ime-
terial eonlent when wa-
aocinled with domealis
wervagn of A represon-
Lalive number of aamn-

lea ahould ayerngn
es9 than 2000 per 100
wl. and should pot ax-
ceed this number in
more than 20 per cent
of eamples examined
in any month

Bame an for use A"
shove

None attributable la
sewsge, industrial
wastes, ar other wasles
which, alter reanonable
dilution & mizlure,
will increana the threah-
old ndor number

abore right (B)

i (lrnaler than five

(5) patla por mil-
lion except for
undergronnd
walers

Bnme pa for use
“A" above

C. DATIING, BWIM-
ING AND

NECREATION

Note: When walers ate
uned Tor reerealinnal
pmrposcs such aa fishin
& hoating, exclusive of
bathing zlwimmlrr‘_
the number "J000" may
1a subatituled for 2407
in statement of eoliform
abjective

Colilorm bacterial eon-
Lent of & tepresentative
number of samples
should average less
than 210 per 100 mi,
and should not exceed
thin number in more
thnn 20 per epnt of
samples examined when
amocinled with domes-
tic pewage (neq nola
under “C" at lefl)

Bame ux for uae “A"
ahove

None atiribntable to
sewsge. industrial
wasles, ar ather wasles
which, after reanonable
dilytion & wizture,
will interfarn with the
beat use of theae watlorn
Tor the purpose indi-
eated

t Grealer thao fire

(5) parta per mil-

lion

Hame pa for Une
"A" rbove

ahore

above

D. GROWTII &
PROPAGATION OF
F18i1, BUELLFISN &
OTHER AQUATIC

LIFE

Colilorm bacterial con-
tentof a representstive
number of samples
should not hayea
median roncentration
realer than 70 per
1[.\0 wl. in watern used
for the growth & prop-
agalion of uhnllﬁn{

Barme as for use "A"”
above

Hone allributable to
sawage, industrial
wasles, or olher wanles
which will intetlers
with the markelabilily
or prapagation of reo-
reational or commerelsl
fish, shellfish, ar other
edible squatio forma

(Itealsr than six
(6) parta per

million

Bame ax for usa
“A" above

E, AGRICULTURAL
AND INDUITRIAL
WATER SUITLY
Withoul treatmant px-
cepl for the temoval of
nalural impurities to
meet apecisl quality ro-
:Y‘ﬂmnrnl.g_ other than
thone glessified under
A" aboye.

Hole: Far sgripullural
water supply, mlinily
aod sodinm hazards are
determinrd by elnchical
conductivity (GO X 107)
and sodlum adenrplion
fallo (BAN). Walern
high in both aalinily and
soddiuro are generally un-
suitable for lfliﬁl“ﬂn
prrpoaea, (Ten “clamifi-
eation and use of frrigs-
tlon water”, cireular
No. 909, U8, Deprt-
ment of Agriculture,
November, 1055)

Bame ns for use “A"
abore

Nane stiributable te
sawage, industrinl
waslen, or other wasten
which will nr!uuel{
allect tha marketalility
of agricultural or fn-
dustrial produce

(ireater than thres
(!) watls por
million

Ilydrogen lon con-
mnlrl|inr| e?-

e an pH
.thuld ba maln-
Lained belween
80 &05

above

makn receiyin
waler unnullaﬁlu
for usa Indieatod

sulelances compoinde on waslos domnsllc nowngo
Nonn alove or fn Lean than five (5) | None Nat fn sullicient quan- | Bedimentation and
combinstion with parla per billion litics alone or o eom- | eflcotive disinfeetion
other subatances or bination with ather
wasles in sullicient wasles Lo inlerlern
amounts or of such with the use lndiealed
nature an o make
regeiving waler pn-
gale or ynsnitabls
Tor une fodicated
(V.8.P.1LB. Bulx)
Bame an for uss A" | Less than five (8) | None alona | Sama s for use s b Sedimentation and
parts per billion or in com- | above offective disinferlion
binalion
with other
aubatances
or waglen na
to make
teceiving
waler unfit
or unaale for
the use
indicaled
Bnme as Tor Usa “A" | Lesn than 25 parls | Bams as for | Bame as for use ""A™ Bedimenlalinn and
er hillion or none | use "' sbove efiretive disinlection
in sufficient above
amounts such sa lo
[mpart & residual
tante o recres-
tiopnl or commer-
cinl fish, shelllinh,
or other aquatio
forme
None alonn ot in Hamn sa lor nae Same »4 for | None|nsullicient Sedimentation for all
combinalion with “( above usa "INV quantity g to be in- paea ynder this group
other subalanees or abore Juriouws 1o or Interlere | but dixinfection re-
wasles to sullicient with the normal propa- Tliml in addjtion only
amount or of such gation of fish, shellfish, | il diascharged into
charagler 2 o make or other aqustic lile walers nsed [or the
receiving walers un- growlh & propagation
yals or unanitabla of shellfish, either com-
Tor use indicaled miercinl or recreational
Bame ss for use “A"” | None Jn mufficient | Hame a4 for | Bamo aa for use “A” Bedimentation anid
quaniity as o u::,"ll" above sflectiva dislnlection
abnve
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ADDENDA

RECHARGE AREAS
WEST GERMAN MODEL

Recharge Area - public wells

Collection area

a.) Cone of depresasion anywhere from 0-20000feet

1.)

2.)

3.)

area where watertable is drawn down when well 1s pumped
New DEQE 1975 regulation = no well within 1/2 mile of dump,
Hankfarm, or salt bed pile

Less protection area
any bacteria deposited in the 3011-50 days travel

time to the well

Greater protection zone
1.75 miles out from the well
possibly wider to included total catchment area

Aquifer and recharge area

.

s
e e e s

Sources

Hydrological mapping
Depth of water table
Saturated thickness
Seasonal fluctuation
Cone of influence

Groundwater availability maps

Professaional study

U.S. Hydrological Atlas.
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L3s (Kgs) Nutriant in Lake

Mutrient Calculations

Ll Gal = 3,85 Liters x ppm = Mg/Gal.
Mg/Gal, x Total Gallons in Lake = Ibs. in lake
433 590 Mg/lb,
Ibs. in lake x .454 = Kgs in lake
Flowing Streans ( Need gals. per sec. and ppm)
Cubic Meters
Kg/sec = Mg/Liter x (Gallons x .00378)
1000
Sec's Day Month
Kg/see x 86400 x Days = Kg/mo x 2.204€ = lbs/month
Conversion Factors
Acres x .405 = Hectares Flow
Hectares x 2.741 = Acres
1 x 10,000 sq. Meters width w
acres x 4047 = sq. Meters 7 fx = Av Depth
=He Hehers & S00C% = Hoctave £ %2 Y x%W = Cubic feet of inches/sec's
Feet x ,3048 = Haters
Gallons x 3.735 Liters iT§2§S = C,F. ® 7.48 Gals/cf = Gals./sec’
Kg = 2.20&4¢ lbs,
lbs. x .454 = Kg 60
Sds. x .OL4L = Meters no. of sec's x Gals, = Galions/minute
Flow
1 Acre = 43,5€60°
L Gal Hzo 8,245 lbs, Culverts = use Robts cocmputerization
1 Cubic foeot HZO = 7.42 GCals,
" moom = §2,42 1bs.
! acra Toot = 2.71%,041 lbs.
1 I = 325,829 Gals.
Iaches x 2,34 em.
ug/L = pob = .001l ppm
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P

METHCDOLOGY

Hydraulic Farameters

Hydraulic Residence Time = = Theoretical time raqu1red to displace
lake or pond volume based on known inputs (groundwater® ,

surface flow) into water body.

Flushing Time = Theoretical time required to displace pond or

lake volume, based on flow from body.

Groundwater = (mean inflcws surface tribs + rainfall) - (mean

discharge outfall + evaporation)

gl



EVAPORATION
Methodology

<771 (1.465 - ,01868) (.44 - ,118W) (C8 - CDJ

E = Eveporation in inches in 24 hours
B = mean barometric reading, in inches of mercury at 32 F
W = mean speed of ground wind, or water surface wind in miles per hour

C,.= mean vapor pressure of saturated vapor at Lemperature of water
surface, in inches of mercury

C,= mean vapor pressure of saturated air at the temperature of the
cdew point, in inches of mercury

National Oceanic and Atmospheric Administration
Environmental Data Service

National Climatic Center

Ashville, N.C,

U.S. Weather Service

Evaporation is measured in the standard weather service tLype
pan of 4 foot in diameter, Maximum and minimum valves in the
evaporation and wind table are monthly averages of daily extremes
of temperature of water in pan as reccrded during 24 hours ending
at time of observation. Wind is the total wind movement in miles
over the evaporation pan, as determined by a continuous anemometer
recorcder located 6-3 inches above the pen,

Evaporation readings are inches.

The loss from 2 natural water surface = evaporation of U.S. Weather
Servive x ,70

Lake evap.. inches = USWS x .70
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0. COMPOST TOILETS

1. Ecolet 4. A&A Adhesives & Plastics
Recreational Ecology Conservation "~ P.0. Box 302
of United States, Inc. Stow, Massachusetts 01775
9800 West Bluemound Road (Soddy Patty)

"ilwaukee, Wisconsin 53226

5. Toa-Throne Compost Toilet
2. Clivus-Multrum P.0. Box 752

14A Eliot Street Corona del Mar, California 92625
Cambridge, Massachusctts 02138

J. Biu-Let
Bio-litility Systems, Inc.
P.0. Box 13§
Narberth, Pennsylvania 19072

E. CHEMICAL TOILLTS

1. Fiberglass Chemical Toilets 6. Thetford Engineering Carporation
Chic-Sales Company, Inc. P.0. Box 1285
P.0. Box 689 . Ann Arbor, Michigan 48106
Hillview Building (Aqua Magic, Porta Potti)
Santa Ana, California
7. Sani-Mate :
2. Vapar-Monogram lew-Matic Toilet Zurn Industries, Inc.
vapor Corparation . Erie, Pennsylvania
6420 West Howard Strest _
Chicago, [1linois 60648 8. Todd Enterprises, Inc.
Providence, Rhode [sland
3. Mansfield Sanitary, Inc. (Mini-Pot)
Perrysville, Ohio
(Sani-Pottie 947) 9. Sani-Matic Corporation
(Uncie John Dry flush)
4. HMile Anead Industries Inc.
41 West Putnam Avenue 10. Monogram I[ndustries
Greenwich, Connecticut 06830 (Tota-toilet)

5. Waterless Comfort Station
Buriway Read
P.U. Box 1026
Burlingame, California 94011

F. LOW WATER FLUSH TOILETS

1." Safeway Toilets 3. American Standard
safeway Sanitatian P.0. Box 2003
75 Argyle Avenue New Brunswick, New Jersey 08903

Buffaln, lew York 14226 '

. Microphor. luilets 4. Kohler Company
Mrorophor, Ing. Kohler, WS 53044
275 Fast San Trancisco Avenye (Water quard tailet)
Willite, “alifarmig  usda) L
: )

:){,_



APPROVED LHITS - MAINE PLUMBING tnoi, PART LI -

RECIRCUNATING TOILLTS

1.

Thetford Corporation
(Cycle-Let)
Ann Arbor, Michiaan

“Aoncsjran
Monogram Industries
1165 East 230th Street

Carson, California 90745
Pureway Corporation

Pureway _

301-42nd Avenue

tast Mobile, I1linois 01244

Vapor Carporacion

Main Office

6420 West Howard Street
Chicago, [1linois 60648

Sadars-Roebuck Company
Montgcmery Ward
INCINERATING T0ILETS

(Destroilet)

LaMere Industries, Inc.
227 H. Main Street
Walworth, Wisconsin 53184
(Incinolet)

Research Products Mfg. Co.
F.0. Box 35164

Airlawn Station

Dallas, Taxas

Tekmar Corporation
(Thermajon)

ELECTRIC INCINERATING TOILETS

Incinolet

Research Products Mfg. Company
P.0. Box 35164

Airlawn Station

Dallas, Texas

1G.

Al

Ty 1078

PRIVATL SLWAGE DISPOSAL REGULATIONS

J.C. Penny

Thiakol MP8-10 Chemical Tailat System-
Thiokol Chemical Corporation

Wasatcn Division (Model MPB3-10)

P.(0, Rox 524

fiigham City, Utah 84302

Multi Flo Home System for Recycling
Wastewater

(Unit RS-1) (Unit RS-2) L
Multi-Fla, Inc.

500 Webster Stroct

Dayton, ihio

Chrysler Corporation
(Aqua-Sans )

Oent. 2109

P.0. Bax 29200

Now ih-leans, Louisianna 70129

Clear Water Inc. {Pyrolet)
P.0. Box 6344
Sheboygan, Wisconsin 53081
Lake Geneva A & U Corporation
fox A9

200 Elkharn Road
Williams Bay, Wisconsin

(A.C. Storburn)

£3181

[ncinomode .
Incinomode Sales Company
P.0. Box 879

Sherman, Texas 75090

N-Con Systems Company, Inc.
Thermox




