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BIG SANDY FOND

Lyons - Skwarto did a baseline survey and a modified eutrophication
on index for forty-one ponds in Plymouth and Big Sandy ranked Sth.
'
Sandy Pond is a natural cold water, spring fed kettlehole with a
maximum depth of 37 feet. Macrophyte population was sparse with
no emergent or floating plants noted. Submersed aquatic vegetation
was sparse with only traces of potamogatons and bladderwort (utriculamal,
on the plant trophic list it ranked Sth. The secchi disc reading was

13 feet and it ranked 12th in this parameter.

Fhosphate readings were above the permissible level and nitrate readings

were acceptable (this report shows a reversal of the above).

Number of houses affecting kettlehole: very populous area.

Cranberry bogs affecting impoundment: none.

Kettleholes were classified as mesotrcphic,

nt



considered in rating. .

L. oxygen depletion
2. transparency

3. phytoplankton

4, nitrogen

5. total phosphorous
6. biological

Zlant production was very low throughout productive season. Tne
macrophyte population increased as season progressed, however, no

critical ranges were reached.

Phosphorus is usually the most important nutrient controelling lake pro-
ductivity, therefore, total phosphorus is an important measure of a lake's
trophic state., An average figure would generally be taken as between ,01l5
.02 ppm as the lowest dividing line between eutrophic and oligrotrophic lakes
with a .04 ppm being a critical reading. Readings were taken during the non-
productive season. The March, April and early May readings were well aover
the accgpted eritical. The only critical readings were at stationm 3 in

June.

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

to develop quantitative trophic criteria for nitrogen concentrations .25 ppm
of nitrate is generally taken as a critical point, above which algae and plant
growth are greatly accelerated. The nitrate readings in July probably reflect

the summer residence influx.

9 -
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BIG SANDY - A Problem Lake

Eutrophication = A natural enrichment process of a lake, which may
be accelerated by man's activities. Usually manifested by one of more

of the following general characteristics.

1. Excessive biomass accumulations of primary producers.
2. Rapid organic and inorganic sedimentation and shallowing.

3. Seasonal and dissolved oxygen deficiencies.

Indices of eutrophication
Biological parameters
Macrophyte indentification and coverage
Submersed aquatic plant vegetation population was very

sparse.

Macrophytes - Phytoplankton
Algal Generic identification - algal pigment - chlorophylla.
Average summertime count of chlorophylla on trophic scale
.005 ppm oligotrophic - .0l ppm eutrophic., Average count

well above .0l eutrophic level.

Physical indicators - species pediastrum duplex at 10& /ml count 104 /ml

oxygen depletion.

This is a non-stratified pond and being so it exhibits standard
fluctuations of oxygen common in shallow bodies of water. Readings
are often high but oxygen depletion results when plant and animal
respiration and decay of organic material remove the dissolved
oxygen from the water faster than it is replaced by photosynthesis.
" Below 4,0 mg/l is considered critical. Oxygen readings were

generally high.

Transparency
In oligotrophic lakes the secchi disc reading is 3 meters plus
and the eutrophic reading ranges from 1 foot to 2.0 meters.
Big Sandy's secchi readings were about 13 feet, well above

eutrophic level.
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Maximum.depch 27'
Mean depth 19'
Surface area 135
Acre feet 2565

11.27 M
5.8 M
acres 54.68 H

Total gals. 835,807,515

SANDY POND

RBIG SANDY PEOND

Scale

1:550"



BIG SANDY POND

Impoundment Map

éfE;; Do not use pond for
aither flooding or

irrigation.

N

Big Sandy FPond

el. &8 No connection

Do not use Big Sandy for eithe

ézggﬁ' flocding or irrigaticm.

- ranberTy bogs

.

Pond type: Kettlehole

Tributary: none

Qutfall: none

Overland flow: none _

Ground water and underground aquifers primary source
Rainfall secondary source
Surface run-off secondary source
Agriculture practices directly affecting impoundment ncne
Industrial practices directly affecting impoundment none
Possible sources of nutrient influx - Public ramp areza

The many homes, permanent & seasonal around perimeter of pond

Secale 1:960
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B o ; BIG SANDY POND

‘Submersed Aquatic Plant Map with Key

{3 = = Traces
: ‘ 3
|
z Traces
3 3
) 3 Traces
\
[ _ No aquatic vegetation unless otherwise
races 2 noted.
o
2 Traces ;
l
1]
Scale 1:550°
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SUBMERSED AQUATIC PLANTS

LATIN

Fotamogeton
Poctamogeton
Fotamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamogeton
Potamegeton
Potamageton
Potamogetan
Najas
Zannichellia
Eiodea
Ranunculus

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

Ceratophyllum D.
Myriophyllum
Alisma
Heteranthera D.
Nasturtium
Utricularia
Vallisneria

Chlorophyceae

COMMON

Pondweed

Large Leaf Pondweed
Curly Leaf Pondweed
Waterthread Pondweed

Leafy Pondweed
Variable Pondweed
Floating Brown Leaf
American Pondweed

MAP NUMBER

Sago Pondweed
White Stem Pondweed
Richardson Pondweed

Giant Pondweed

Bushy Pondweed

Horned Pondweed

Waterweed

Water Buttercup

Coontail

Water Milfail

Waterplantain

Water Star Grass; Mud Plantain
Water, Cress

Bladderwort
Wild Celery

Addenda

Green algae

filamentous

- 10 -



SANDY POND
BIG SANDY FEOND

Chemical Sample Stations
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PHOSPHORUS

The discharge of phosphorus-containing wastewaters into the surface
waters of the United States has contributed to their over fertilization

and eutrophication.

Phosphorus is found in wastewater in these principal forms,orthophosphat

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 excretion

is 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. pé; 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 1b.
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
phosphorus as a maximum permissible without the danger of supporting
undersirable growtas. 1£ the assets of inorganic nitrogen and phosphorus
exceed .3 and .01 - .0l5S 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 Fhosphorus 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.

s 1D -



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

water column is still cpen to reserve.

The EPA guidelines in it's 'clear lakes program states ''phosphorus is usually
the most important nutrient controlling lake productivity, 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 is usually regarded as 1lOug/l

(.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 net
considered normal and when this value is attained, a source of contamination
{s suspect. Soluble phosphorus coneentrations in groundwater are virtually
non-existent becausa of chemical fixation and precipitation as insoluble
ccmpoqnds of calcium, magnesium, iron and aluminum; this is in contrast

tp nitrates which have greater mnbility._ In The Carver Soil Seriss, 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 phaosphate in

ground water.

In sandy soil such as those contacted in southern Massachusetts, it is found
that the sorption capacity of the sandy soil is sxceedingly small with the
results that septic tank disposal systems located in the watarshed 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 phosphorous readings in aquifer and springs feeding Little Long Fond

are evidence of this phenomenon.

isccording to a Cornell study, the phosphorous content of domestic sewage ranges
from 1| - 2 kilograms (2.2 - &.4 1Bs.) per capita per year depending primarily
on whether laundry detergents containing phosphates are being used by house-

holds.

- 13 =



A recent study maka in Verment showed chat all the lzkes so tesiad wers fourc

tc be phospherous limitad.
A Cormell resazzch tazm conducted a study of 13 lakas in cenctzl Yew York -

this study led to = quantitacive exprassion of the ralzcion becwesn D.0STROTOUS

loading and concsntTacions o algze.

mnaral Zor=s: .

1

Shosphorous in Tunofi ocsurs in 3 g

1. Dissolved crgzanic
2. Dissclved inorganic

3, Particulicted
The dissolved phosphorous in both forms has @ Zar mors 1IpOTLA .S
influance on zlgal growch than has phosphorous winich is actaci.ad

ta soil pazticles.

= Sources of Dissalved Fhospheorous:
Sewage - 334
Agriculzural runofl - 18%
Torssc runofsi - L3%
Residential runoff - &4

Atmospheric fall-out - oy
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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 .01l5 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 pollution.

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.

5 15



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 dei..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 roots and
leaching by water percolating through the soil. Nitrate pollutiom is the

principal groundwater quality problem in many locatioms.
The problem in Plymouth is the Carver soil series.and it's inability to

filter or bind any polluting plumes.and nitrates are readily transported

into the groundwater,

- 16 =



GEMERAL GUIDELINES

Permissible Levels Critical
Total phosphorous mg/l .025 .04
Orthophosphorous mg/l .00% .01
Qrganic Nitrogen mg/l .20. .40
Ammonia mg/l .02 .05
Nitrate mg/l .10 25
Nierite mg/l - Less than .00L .002
Inorganic Nitrogen mg/l L2 .30

Big Sandy Pond has no tributary feed, under normal conditions. The
only contributions to volume are rainfall, aquifer action and some

surface runoff. All factors point to in-lake nutrient locading.

Guidelines

Station 1 - The total phosphorus readings were high, August, September,
and October. The nitrate level was high in July. he nitrites were
permissible through the year. The kjeldahl nitrogen (ammonia plus organic

nitrogen) were critical through testing period.

Station 2 - Phosphorus and nitrites were permissible throughout testing
period. Nitrates were high in July. The kjeldahl nitrogen readings were

eritical throughout the period.

Station 3 - Phosphorus, nitrates and nitrites were permissible. The

kjeldahl were critical on all tests.

The high ammonia and organic nitrogen readings coupled with some high
phosphorus and nitrate readings indicate future problems for this kettlehole.
The topography, high shoreline, along with housing density spells future
trouble, as more homes convert from seasonal to year round residences.

The total in-lake lake loading could rapidly change this mesotrophis lake

into a eutrophic classification. 19



Big Sandy

Chemical Parameters

Station No. 1

Total Phosphorus Nitrate N Nitrite N Kjeldahl N
Mg /L Mg /L Mg /L g Me/L
| August 15 .03 .03 less than .005 .90
P
| August 30 .03 .03 " - .90
| September - .03 .04 3 2 ' « 70
__October .01 .03 _ .65
March .01 .02 e . 60
| april 01 .04 " .70
| 0L .04 " 15
% May 15 .
| May 30 : .01 .05 " | .80
T JO1 .06 " _ .90
June 30 Sl M7 u .95
July 15 .01 .10 i 1.10
July 30 i .15 v .95
fisgusk 15 .03 .06 5 <" R
—— .04 ‘ .06 ' " ' .70
| ) .05 .06 " .70
derakiar .03 04 o | .50

- 18 =
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Big Sandy

Chemical Parameters

Station No.

2
Total FPhasphorus Nitrate N Nierita N Kjeldahl N
Mg /L Mg/L Mg /L Mz/L
August 15 .03 .05 less than ,005 .65
A
August 30 .03 +05 wr .65
September - whik —— i "’ + 70
October .02 . 04 " .55
March .01 .02 | b , 40
April .0L. .03 . .65
Mgy 4% .01 .03 " .70
Mav 30 .01 .03 " .80
June 15 .01 .04 " .85
June 30 .01 .04 n .90
July 15 .01 .10 o .95
July 30 .01 .15 " .80
Enget 15 .02 .06 " «55
August 30 .52 .05 " .50
Savitmriae .02 .06 I .50
Betapas .02 05 i .40

& 0% =
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Big Sandy

Chemical ParameteTs

Station No.3

Total Fhosphorus Mitrate N Nitrita N K jeldahl N
Mz /L Mg /L Mg /L . Me/L
august 15 [_ .03 \ 03 . less _than .005 L:20
august 30 k .02 " i -~ .03 l " a5
September \ - .02 .02 ¥ " .80
.01 .
October 0 02 " .70 l
——
Merech .0l .03 ' iy <65 \
ot ’ .01 .03 l " .75 \
o T . |
May 15 l 3 | .80
1 .02 \ .06 ‘ "
{ Mav_ 30 i | .90
|
June 15 ] .07 \ .07 l " ; .95
June 30 \ .07 \ .08 ' i 1.20 .
j - July 15 \ .02 : { ,09 \ n 1,30
|  July 30 H .02 ‘ ‘ < 100 2 1,40
z sugust 15 l .02 \ -20 L " . -80
‘ — \ .02 \ .30 " .70
1 E - \ 002 \ _30 1" .60
'i ) %2 . 5 e
{ Octobex L . ‘ 5 50 \ ! ) e
i
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i
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j
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Big Sandy
CHEMICAL AND PHYSICAL PARAMETERS
Station 1
" Temp Secchi  Conductivity  FH Do Total Total
oF oC Ft. M MHos/CM  Standard Units MG/L Hardness Alkalinit
0
pugust 15 21°C 145 Tl 8.5 23 0
_Augus
_August
sgptember lgoc 150 T3 9.0 16
16°C _ 130 7.8 9.5 .19
October
November
bl
December
January
February
March ' 7:0°¢ 120 7.3 10.0 22
April 11.0°% ' 135 Fod 9.7 . 20
iMay 15 | 14.0°C 140 7.4 9.5 20
{
Hay 30 17,076 145 7.1 9.5 17
June 15 18.5°C 160 7.0 9.3 19
June 30 i T 175 7.2 9.0 . 21
July 15 20.0%C 170 7.2 9.0 18
16 20 20.0°C 155 T 8.7 22 v
| dugust 15 21.0°C 160 7.2 8.7 24
| August 30 21.5°%¢C 140 7.0 8.5 21

B ——————
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Chemical and Thysical Paramenters

Big Sandy

Station 2
Temp. o Secchi Conductivity Ph Do Total Total
Q C* Feset M Mhos/exm Standard Units Hardness Alkalinies
Aucust 15 21C 13-01 125 e 9,0 20 0
1
asugust 30 22C 13.0 115 7.8 9.0 17
'_-’- '
Sentember 20C l3°51 120 7.6 9.0 18 i
1 i
— L6C 14.5 110 a2 9.3 z 16 !_
‘inuenher
i
|
Decenber
January
Februarv
arch 6.5 15.0 110 Tel 10.0 24
feril 11.0 15,0 90 Tel 9.8 i)
Maw 15 13.0 14.5 140 T2 g7 20
Maw 30 15.5 14,5 120 7.0 8.5 22
w42 18.0 1345 115 72 9.5 18
T 28 19.5 13.0 130 s Tk 9.0 27 .
v
Iulv 15 20.0 13.0 170 T 9.0 25
Iulv 30 20,0 13,0 140 72 8.8 24 \
susust 13 21 130 110 Tl 8.5 22
i 21 13.0 120 Tk 8.5 25
qrensr 30




Big

CHEMICAL AND

Sandy

PHYSICAL PARAMETERS

Station 3
" Temp Secchi Conductivity PH Do Total Total
oF M  HHos/CM Standard Units MG/L Hardness Alkalinity
| pugust 15 22°C 170 7.0 8.5 25 0
august 30 22°¢ 155 72 8.0 24
gAugus -
jieptember 20°C 140 7.0 9.0 27
October 17°C 150 7.4 9.0 - 22
_Egyember
_chember
_January
February
M;rch 7.5°C 165 o 10.0 26
April 12.0°% 130 ki 9.5 23
‘May 15 14.5°G 150 7.3 9.3 18
Hay 30 15.5°C 140 7.3 9.0 21
Jupe 15 19.0°C_ 145 Fol 9.0 24
Hosia a0 _19.5°c 120 o ) 8.7 26
July 15 20.5°C 1@0 7.0 8.7 20
J;lv 30 21,5°C 160 s 8.5 22
August 15 22,0°C 175 7.4 8.0 27 R
jugust 30 22.0°C 150 7.3 8.0 19
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Big Sandy

Heavy Metals

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

A new test was run on Hexavalent Chromium, for this is a carcinogen.
All the analyses checked by the Texas Instrument Company Lab show
all metals 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 - o6 5.0 .009
Cadmium ° | .01 .02 .01 .001
Selenium +01 402 01 .004
Gold - B - .001
Iron - .6 oD .045
Palladium - - - .004
Aluminum - - - . 004
Copper Wohl A - .070
Nickel - - - .010
Lead .05 .1 .05 .009
Chromium .05 ol .05 .001
Boron - .01 - .001
Chromium .05 o1 .05 + 001
(Hexavalent)®

* notad carcinogen
-= not considered to date

w T =



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

was not to be considered in this report.
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JIAVY CHEMICALS, HEAVY METALS  AND AaQUIFER ZOLLUTION

The Carver soil series anc &ll sand and gravel soil series have a

potential aquifer pollution problem with heavy metal and chemiczl com-
sounds as thev have with nutrient compounds, along with the added pro-
hlems of density., Many industrial land-Iill 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

0of gravity and density to consider in the diffusion of contaminants,

.

e effect of densities of variocus pollutants on the migration in an

unconfined aquifer is shown in figure &,

Products of greater densities £a1l to the base of ;he aquifer and Zlow
zenerally in the direction of, from greater to lesser slopes of the
confining bed, with some small amounts following the direction oI
groundwater flow, the quantity depending on the solubility and the

anount,

Materials of lesser densitias generally follow the direction of the

flow of the aquifer.

In the landfill area of Plymouth, the density and solubility parazeter
become important factors, as the landfill is located on the Ellisville
‘loraine, situated between the Hanomet outwash plain and Manfields and

b

the Wareham outwash plain.

Zeriodic menitoring of lakes, ponds, kettleholes and stratigically

situated wells for heavy metals, industrial wastes and household con-

taminents is strongly suggested so as tc pick up at once aquifer damage

e 35 -




any upward trends in quantities would give Zirst warning signs.

m
3

is heavy metals readings are all well within the known

estings should include phemolic

rh
P
v
&
H
]
o)
@
r
-
o
A
H-
n
T

standards, However,
compound, chlorides, fluorides, sulfates, cyanides, magnesium and

manganese. As new standards and testings are continually being added

to this parameter, close touch should be maintained with the most recent

cevelopments.
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Fipure 6

SOURCE OF PRODUCT

OUR OF PRODUCT
{ Groaler dansily Than water) SOURCE OF PRODUC

/ { Lassar donsily than waler )

l__/fj_____ LLLHIR (TN EF/!
T |

e
__WATER TABLF

FRODUCT FLOW

DIRECTION OF
GROUND-WATER FLOW

% | CONFINING BED
S\

Effects of density on migration of contamlnants
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Big Sandy
Biological Heasurements

Pigment, Genera Volume

Diatoms Cyanophyta Chlorophyta Flagellates Chlorophyll

Blue Green Algae Green
Unicellular Filamentous Unicellular Filamentous J Mg/H3
Cells/Ml Cells/Ml Cells/Ml Cells/M1 Cells/M1 Cells/M1 MG/H3
|
January }
February
Harc£ g 4 . 2 i 1 18 2
aoril 3 & 2 3 1 20 9
May 15 : 7 6 4 3 O 20 15
Mav 30 ' o 8 5 4 3 21 20
[ 12 12 5 4 6 26 20
June 30 14 16 5 6 10 _ 28 22
Lt 18 12 20 7 6 12 33 26
July 30 16 22 7 a_ 18 40 20
siiguge. 15 18 29 7 15 19 50 20 .
August 30 19 26 5 ! 26 60 22 i
September 16 12 3 26 18
|
Octgber 6 8 2 20 15 |
November \
December ' i

- 38 =



Big Sandy

BENTHOS

Parameter Station 1 Station 2 Station 3 Station &
Total P

Mg/L 52 47 41 43
Total N

Mg/L 18.4 19.6 19.6 173
Percent

Solids 2.04 2.65 2.90 3.10
Total Volatile

Gl .05% .03% .06% .06%
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Big Sandy
August 1979

Mutrient Budget

* 2 ‘ %
Tributary Total Flow G. Total P PPM © 1bs./Month Total N FPEM 4 lbs/Month
L ’ ‘
i
1 | ;
| I |
2 | |
3 ’
Total -
Qutfall
1
2 i
[ ]
3
Total
*1
Rainfall | |
- . ;
*2 *
in lake i\ Total Gallons Total PTM lbs/Month Total EFM 1bs/Month -
i .
835,807,515 .03 209 037 258 1
*1 Rainfall - Phosphorus data not available NHy .48 PPM No 4 1.96 PEM.
*2 Total P. = All orthophosphates, condensed, organic and inorganic species.
*3 K3jeldahl Nitrates, Nitrites.
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Big Sandy
September 1979

Nutrient Budget

3

*
Tributary _ Total Flow G. Total P EFEM Z lbs./Month Total N PPH* lbs/Month
|
1
2
3 r
Total b
Qutfall
1
2
3
Total
*1
Rainfall
: - *2 *3
in lake . Total Gelloms Total PTM 1bs/Month Total PEM 1bs/Month
’ 5
835,807,515 025 174.4 .04 278.,9
*] Rainfall - Phosphorus data not available NH .48 PEM  No, 1.96 PEM.
*2 Total P. = All orthophosphates, condensed, organic and inorganic species.
*3 ‘ Kjeldahl Nitrates, Nitrites.

- A3 =



Big Sandy

October 1979

Nutrient Budget

*3

d *
Tributary Total Flow G. Total P FEM 2 1bs./Month Total N PPM lbs/Month
B
1 1
|
|
2 |
3 ’
Total ¥
Qutfall
1
2
3
Total
*1
Rainfall
| *2 * '
in lake ! Total Gallons Total PEM lbs/Month Total PEM lbs/Month
835,807,513 <025 174.4 .03 209.2
*1 Rainfall - Phosphorus data not available NHy .48 PPM No 4 1.96 PEM,
*2 Total P. = All orthophosphates, condensed, organic and inorganic species.
*3

Kjeldahl Nitrates, Nitrites.
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Big Sandy

March 1980

Nutrient Budget

*
Total N PPM

3

Tributary Total Flow G. Total P EPM*z lbs./Month lbs/Month
1
2
3 ’
Total i -
Qutfall o ‘
1
2
3 i -
Total
Rainfall =
in lake % Total Ga;lcns Total PPM*Z lbs/Month Total EPM*3 lbs/Month
835,807,513 .01 69.74 .02 1389535
*1 Rainfall - Shosphorus data not available NH, .43 PEM No, ; 1.96 PEM,
*2 Total P, = All orthophosphates, condensed, organic and inorganic species.
*3 Kijeldahl MNitrates, Nitrites.

.




Big Sandy
April 1980
Nutrient Budget

* #
Tributary Total Flow G, Total P EEM 2 1bs./Month Total N PEM 4 lbs/Month
|
1 | |
_
2 1 _
w ’
Total K
Outfall
1
2
3
Total
*1
Rainfzall
; w *2 %3
in lake i Total Gallons Total FEM lbs/Month Total FF lbs/Menth
_ :
835,807,513 .01 69.74 .025 174.4
*1 Rainfall - Fhosphorus data not available NHy .48 PPM  No a 1,96 PEM,
*2 Total P. = All orthophosphates, condensed, organic and inorganic species.
*3 2 Kjeldahl Mitrates, Nitrites.



Big Sandy
May 1980

Nutrient Budget

+*
Tributary Total Flow G. Total P PEM 2 1bs./Month Total N PPM*3 1bs/Month
1
2
3 L}
Total H
Outfall
1
2
3
Total
*1
Rainfall
, i *2 *3
in lake i Total Gallons Total FEM 1bs/Month Total PTM 1bs/Month
835,807,515 .0l5 104.6 027 188.3
*1 Rainfall - Phosphorus data not available NH .48 PPH No 4 1.96 BEM,
*2 Total P. = 41l orthophosphates, condensed, organic and inorganic species.
*3 Kjeldahl MNitrates, Nitrites.
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Big Sandy

June 1980

Nutrient Budget

3

% *
Tributary _ Total Flew G. Total P PEM 2 1bs./Month Total ¥ PEM 1bs/Month
{__
| |
2 1
3 ?
Total ™
Qutfall
1
2
)
Total
Rainfall
i *2 *3
in lake \ Total Gellons Total PEM lbs/Month Total PEM lbs/Month
!
835,807,515 D15 104,6 ' .06 427.5
*1 Rzinfall - Phosphorus data not available NH o .48 PPM  No a 1.96 FEM,
*2 Total P. = All orthophosphates, condensed, organic and incrganic species.

*3 Kjeldahl Nitrates, Nitrites.
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Big Sandy
July 1980

Nutrient Budget

3

%
Tributary Total Flow G, Total P EPM ‘ 1bs./Menth Total N PPM* lbs/Month

——

i

Total

Outfall

Total

Rainfall

3

; * *
b, s | Gacai Ballons. ~  Tokel BR Ibs /Month Total PPM 1bs/Month

791,820,600 .01 66.1 il 660.7

*1 Rainfall - Fhosphorus data not available NHy .48 FPM  No 4 1.96 PEM,
*2 Total P. = All orthophosphates, condensed, organic and inorganic species.
*3 ; Kjeldahl MNitrates, Nitrites.
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Tributary

Big Sandy

August 1980

Nutrient Budget

3

%
Total Flow G. Total P FEM 2 l1bs./Month Total N PPH* lbs/Month

Total

Qurfall

Total

*1
Rainfall

in lake

*
i Total Gallons Total PIM

*
¢ 1bs/Month Total PEM 3 lbs/Month

*)

*2

*3

747,833,683 .027 168.5 07 426.8

Rainfall - Phosphorus data not available NH, .48 FPM Nca.‘3 1.96 PEM,

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

Kjeldahl MNitrates, Nitrites.
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Big Sandy
September 1980

Nutrient Budget

* *
Tributary Total Flow G. Total B PEM 2  1bs./Month  Total N PPM - lbs/Month
l
! |
2 i
3 ’
Total 4
Outfall
1
2
3
Total
*l
Rainfall
. i *2 *3
in lake i Total Gallons Total PEM 1bs/Month Total PEM lbs/Month
, ,
703,846,770 .034 199.7 14 822.3
*] Rainfall - Phosphorus data not available NH, .48 PPM No , 1.96 PEM.
*2 Total P. = All orthophosphates, condensed, organic and inorganic species.

*3 ‘ Kjeldahl MNitrates, Nitrites.
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Big Sandy

October 1980

Nutrient Budget

* *
Tributary Total Flow G. Total P FPM £ 1bs./Month Total N PPM lbs/Month
{
1
2
u ’
Totzl &
Qutfall
1
2
3 ’
Total
*1
Rainfall
. i *2 *3 .
in lake { Total Gallons Total PTM lbs/Month Total PEM lbs/Month
659,859,855 .022 121.1 o L7 936.1
*] Rainfall - Phosphorus data not available NH, .48 PEM No, 1.96 FEM,
*2 Taotal P. = All orthophosphates, condensed, organic and inorganic species.
*3 Kjeldahl MNitrates, Nitrites.
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Macrophyte M crophytes and Nutrient Utilization

The period of greatest biological activity occurs in a lake
or pond ecosystem 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. 3o
it is at this period, the limiting nutrient, as well as others, are
shown in many cases to be the lowest of the readings during the
yearly 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 activify 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 laxes and pends.

- 5] -



HYDROLOGY, GROUNDWATER GZOLCGY

Nearly all of Flymouth and parts of Carver, Wareham, and Bourne

J

is

"

lie over an unconsclidated aquifer, "The Flymouth aquifer". Tt
aquifer is located primarily in the soil series called "The Carver

Series,”

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

from northwest to the southwest,

There are two types of aquifers: the water table (uncenfined aquifer)(see fig., Z
and the artesian (confined aquifer). The type that concerns this report is
the unconfined and not the artesian classification, although the protection

of the upper (unconfined) would lead generally to the protecticn of the other,

1n an unconfined aquifer the water is under atmcsphéric pressure anc 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 source 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
Flvmcuth, i.e. Island Pond, Sandy Pond, and Clear Pond. &lso, the various
vonds (natural) spring fed, i.e. Little Herting 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 42.5 rormal, a deficit of
13.1 inches, The deficit is reflected in general lowering of the water level
in the various kettleholes. Thus reflecting a variation of precipitaticn in

a corresconding lowering or raising of the water table.

< 59 a



Streams can be areas of recharge 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 hydrostatic head.

See figure 2, for these interalatious.

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

streams and swamps, ponds, lakes and the sea,

Confined or artesian aquifers are bound above and below by geologic formations
of lower permeability. The aquifers can receive recharge from leakage out
of confining beds or from precipitation and surface water bodies in the

outcrop area of the aquifer, See figure 1, 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 velocity
exceed 1 mile per year. Coupled with minimum rates of lateral and vertical
diffussion, the low velocities of flow cause two significant conditions to
develop in ground water basins or streams. First, pollution that is being
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, or at
distant points 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 quality of water is degraded, the damanged
cannot be repaired or otherwise rectified merely by stopping the pollution,
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 types

govern a great deal the speed of contamination.



Well drained soils, Geology, and potential aquifer follution

Investizations of Childs 1972a, Cailds 1972b, Dudley, and Stephenson

]

1973 show the soil problem areas.

1. Where coarse sands and gravels are principle
sub-soil materials

2. Very impermeable materials where the effluant may

become ponded above horizons at short distances ZIrom
the point of release.

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

Soils that percolate water very quickly are most citen 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 type, along with the soils hvdraulic capabilities, purification
capabilities, and physical constraints. The slope problem should 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 ecosystem susceptable

o grouncdwater contamination. May of the lakes, zonds, and kettfleholes.in
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flvmouth are fed by aquifers and any nutrients transierred by this
means aids in the eutrophnication of these systems. Long-range safe

guards must te implemented to protect this valuable natural resource.
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Fipure 2
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Figure 3

GROUND-WATER
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Big Sandy

HYDRAULIC PARAMETERS

Hydraulic Budget Gallons Liters Inches
Precipitation 107,737,568 407,786,695 29.39
Inflow §9rfac§ streams 0 0 0

tributaries

Inflow thru lake bottom
aquifer recharge

Zvaporation 84,056,565 318,154,099 22.93
Flow thru surface outlet 0 0 0
outfall

Outflow thru lake bottom

Hvdraulic Residence Time

Flushing Rate

- 59 -
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Big Sandy
HYDRAULIC PARALETERS  HMONTHLY

Trib. 1 Trib. 2 Aquifer Rainfall Rainfall Outfall Outfall Evap. LEvap. Lake Bottom T. Gain T. Loss
Inflow Loss

Gallons Callons Gallons Inches Gallons Gallons Gallons

3 v AT P e Ve tPamsdTATRERR L i e gem i e B e -

B34 1 1549 eedC lomis ) oB1.5 b, b

.._August W PR PUORIN ———

September 3.28 12.0 1 _2.01 7.4 4,6 ]

e | T 350 ) 1340 L s s .06 | 5.% | 7.6

November | 6.87_ [ 17.9 . . G| o mE L i5.9

December ] 4.34“ | 15.9 0 0 15.9

January e L T - DR, . 0 0____ N

__February

March 4 .37 1 19:7 .1 . ) - 17.1

pril, . N A | Vo366 1159 oo e 2700 0 L1022 5.7

May | _2.30 | B.4.. 3,63 |.13.3 . _ 4.9

June S 5 O N POV S AL 5 b, G 9 B

I PR e N ES R M

I IT1 5 A I — 2,20 | 8.1 | o) 436 159 f—— - |- 7.8

1.55 5.7 3.23 11.8 | (P W

Aupust

September .B2 3.0

| 4,14 ) = : 1.57 ._05.8 . B L S

ATt 7+ 1750 U e—— B

 3.01 | 11,0 | & | o b ) BB o s

Movember |

.97 3.6 7 10 0 .. B 5 J DR

_December | : !
mp = million gallon * Used Government data (sece Addenda)  *Normnl 42.52 incheb
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GEOLCGCY

Soil Series Discussion

Carver soil series consist of excessivelwy crained, nearly level to

steep sandy soils that formed in thick deposits of coarsa, pebbly quartz
sand. In mest places, Carver soils are coarse sand, but in some places
the surface laver and the upper part of 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 soils are excessively drained. The permeability of Carver soils

is a rapid 6.3 inches per hour. This was the most rapid ecosystem

susceptible to groundwater contamination. May of the lakes, ponds and

vettleholes in Plymouth County are fed by aquifers and Lictle Long is one

[1}])

such example (see hydrologic information), and any nutrients transferred
by this means aids in the eutrophication of these systems. Long range

safe guards must be implemented to protect this valuable naturzl reasource.

CeD - Carver and Gloucester soils - 8-33% slopes
These soils occupy moraines in the scutheastarn parts of the county.
Sandy Carver soils make up about two-thirds of this unit, and axtremely

stony Gloucester soils make up the rest.

Cloucester saries soils are nearly level to steep, well drained, and

somewhat excessively drained soils that formed in slacial till, derived



Gloucester soils are extremely stony except where they have been

cleared for tillage.

Unmarked areas: WNo danger to aquifers with normal use.
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Big Sandy Pond

Soil Survey Map with Soil Legend
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SOIL LEGEND

The first capiral lerrer i3 the initial ene of the soil name. A sacand

szpital lerrer, A, 3, C, T,

2r Z, shows e slocae,

Symbeis wirngur a

sioce lattar are *hase af nearly level saiis or land rypes.

NAME

ra 3 percanr sicpes
ts 8 gercent slapes
ilty suesail varianr, Q1o 3

Agawam fine sandy lsam, 2
Aggwam fine sondy loam, 3
Agawem fina sendy leam, s
percent sloges
Aggwam fine sandy lcam,
sercenr siopes -
Ay Gres and Wereham loemy sends, O e 3 sarcant sicpes
Au Gras and ‘Waerehem loamy sonds, 3 ta 3 percent siopes

silty subsoil varienr, 3o 3

Selgrede siit lsam, O ro 3 percent slopas

Beigreda silt loam, 3 to B parcent slapes

Bernardsten siit leem, 3 to 8 sercenr siopes -
Sernardaron silt ioam, 8 ro 15 sercent slopes
Sernardarsa vary stony siir lecam, 3 10 3 percenr slopes
Bernardsron very stany silr loem, 3 to 25 sarcenr siopes
Sirdsal! silt loam, 0 ra 3 percent slepes

Borrow lend, leamy marenial

Borrow land, sendy end gravaily mcrariais

Brackron leam, 0 ra I gercanr sloges

Srackion axtremaly stony loam, O 10 3 percent sloges

Carver zoarse send, O ro 3 percenr slcoes
Carvar coarse send, J ro 8 percen: sicoes

Carver coarse sand, 2 te 15 percent sicces

Carvar czersa sand, |5 re 35 garcant sloges

Cerver loamy ccarse sanc, O 1o 3 cercant slepes
Carver locmy ccarse sand, 3 1o 3 percent slcoes
Carver laamy cocrie sand, 8 ro 13 gerceanr sloges
Carvar and Gloucester sails, 8 1o 35 percent slopes
Caerfiaid scady loam, 3 ra 3 gercenr ticoes
Deerfiaid sandy loam, 3 13 8 sercent
Cune lend and Coasral secch

slopes

Snfield vary fine sandy loam, O te I percant sloces

Znfiaid very fine sandy icem, 3 ro 8 sercent siopes

Zafield very fine sendy lcam, 3 re 15 zercent slapes

Essax coarse sendy laam, O ra 1 carcenr slopes

Sssax cocrse sandy leam, 3 to B sercent sicoes

Sisex cocrse sanay leam, 2 ro 135 percenr slcces

Sosex vary steny coarsa sandy loem, J o 8 percent
siczes

Sssax very srony coarse sendy lcem, 3 ro 13 omrcent
sleoes

Sssax vary srony cccarse sandy loam, 15 to 25 zercant
sloges

Sgsex axtramely stany coarse sandy leam, 3 e 3
‘zercent siopes -

Essax axrremaly sreny cocrse sandy loem, 8t 25
sercent sicoes

Fresn warer marsn

Gioucesrer fine sancy loam, firm subsrrarum, O 1o 3

sercent sicoes

fiem subarrarum, 3o 3

Gloucesrar fine sendy loam,
percent sicoes

Gioucesrer fine sandy loam,
sercent slocces

Gleucsstar loamy sand, O ro 3 percanr sicces

Glaucesrer loamy sand, J ra 3 gercenr sioces

Gioucaster lcamy sard, 3 ro |15 parcenr sicoes

Gioucasrar very srony fine sendy loam, firm substrarum,
Jre 3 sarcant slocas

firm suostrarum, 3 1o 15

Gloucester very stony fine sandy leam, firm suesmrarum,
3 ta 15 parcant slapes

Gloucester vary stony fine sangy loom,
12 t5 25 percanr sicces

Gioucesrer very siony leemy sand, ercent slcces

Gicucasrar vary srony locmy sand, 3 fe cercant slicoaes

Gloucesrer axtramely 3tony loamy send, 3 ro 13 percent

firm subsrrarum,

Jwid
3 1

]

slopes
Sloucsarar axrremaiy siony icamy sang, |5 re 13 sercenr

sicoes
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NAME

sang, J to 1 percanr sioges
sand, 3 re 3 sercanr slooes
sand, 8 re 18

Hinckley graveily loamy
Rincklay gravelly loamy

Hinckiey gravelly loamy gercent slopes

Hinckiey gravelly leemy sand, 15 to 35 zercenr siopes
~ailis=Chariton fine sandy leems, I ra 3 ocercsenr sicaes
Hellis=Chariton very rocky fine sandy leams, 3 o 15

perzenr slcoes

Hollis=Chariton sxtremely racky fine sandy leams,
31 15 percenr siopes

Hailis—Chariten axrramely rocky fine sandy locms,
13 ta 25 parcent sicpes

Mede lend

Merrimec fina sondy lsam, O re 3 percanr sicoes
Marrimac fina sandy leam, 3 ro 5 percenr slcoes
Marrimae fine sandy loam, 3 ra 15 percenr slopes
Marrimac sandy leam, O 1o 3 percent sicpes
sandy loam, 1 to 3 carcanr slcoes
sandy leem, 3 ro 13 cercent sicoes
Marrimae sandy leam, 13 re 38 zercanr sicces
Muck, shallow

Merfimce
Merrimcc

Muck, deep

Minigrat sandy loam, silry subsail variant, O 12 3
sarcanft slapes

Ninigrer sandy leam, silfy subsail verienr, Jro 3

percant slopes
Marweil sandy locam, G re 3 sercenr sicoes
Marwell sandy laam, 3 ta 3 serceanr sloces \
MNorwell axiramely srony sandy leam, Q ra 3 zercanr siopes
Morweil sxtremely srony sandy loam, I 12 8 percant sicces

Eaar

Pirtstown silt loem, 0 ra 3 percenr slopes
Pitrstown vary steny silr loam, 3 to |3 sercenr slopes
leam, O to 3 percent sicoes

leem, 3 ro 3 percant sicoes

leam, 3 ro 15 gercenr sicoes

Cuonser sandy
Quonsar sandy
Juonsar sandy
Oucnset sandy leam, 15 ro 32 percenr sicoes
Raynham 1ilr leaam, Q ro 3 perzent slczes

Saeeo very fine sandy lcam
Sarded muck
Secarbors sandy leem, O 1e 3 cercent slopes

ry subsail variene, Q1o 3

Searboro fine sanay loam,
percenr siapes

Scitucte sondy ieam, O ro J cercent sicces

Seituare sandy lecam, 3 re 3 cercenr slopes

Scituate vary steny sandy lcam, O ro J cercant sloces

Scirvare vary srcny sandy leam, 3 ro @ sercanr sicces

Scituate axrremely stany sandy loam, O ro 1 oercent

" slcoes

Scituare exrramely srony sandy leem, 3 ta 3 zercent

s7opas

Tidel mersn
Tisbury very fine sandy icem, J ro 3 percenr sicoes

Walsele fine sendy loam, silty suesad veriant, Ot 3
pmrcant sicpes

Warwick fine sandy leem, O to J parcenr siopes

‘Narwick fine sandy loam, 3 ro 8 oercenr sicoes

Nerwick fine sandy loam, 2 re 13 sercenr sicoes

Warenck vary racky fine sandy leam, I e 1S
slcpes

Windsor leamy

percent

sand, O to 3 cercanr sicoes
send, 3 ro 8 sercanr sicoes
sang, 3 ra 12 zercenr sicoes
sond, 13 rg 15 garcant sicoes

Wirdsor loamy
Winescr iaamy
Nindsor laamy



Sandy Pond

Geologic Data

CaB Carver coarse sand 3 - percent slopes
Cac 1" 1 11} 8 ™ 15 11 "
CeD " and Gloucester soils 9 - 38 " "

PE Peat

Sb Sand and muck
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GUIDELINES FOR REHABILITATION

OF

BIG SANDY EOND

LONG RANGE CONTROL TECHNIQUES

IN-LAKE MAMAGEMENT METHOCDS
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LONG RANGE CONTROL TECHNIQUES

1. Controlling Nutrient and Sediment Influx

7. Watershed Management

A. Non-Structural

B. S;ructural

- I



NON-STRUC1URAL CONTROL TECHNIQUES

1. ZONING REGULATION

A, MINIMUM LOT SIZES
B. BUILDING SET BACKS
C. DISCOURAGE DEVELOPMENT OF PORTIONS OF SHORELLINE

D. RESTRICT HIGH POLLUTION. GENERATING SOURCES

1. NEAR SHORE

3. IN FLOOD PLAINS

». DEVELOPMENT CONTROL

A. RESTRICT DIVISION OF LANL FOR BUILDIGL ok SETTLL.G
B. LIMIT DEVELGPMENT IN ZROSTION AREAS

C. LIMIT DEVELOPMENT IM AREAS WHERE SOIL SHARMCTERISTICS
PREVENT ADEQUATE ON-SITE WASTE DISPOS. L.

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

DISPOSAL PRACTICES AND PRESERVATION or
NATURAL SPACES.

3. PHOSFHATE BAN

o "L, -



ZONING REGULATION

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, streams, wells, wetlands, and groundwater.

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

local governments: watershed
agquifer
subdivisions
septic systems
lake management
road salting
water conservation
carver soill series and immediate lake enviroment

Lot sizes should depend on:
1. Soil conditiomns
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. FEaviromental conditions
Such considerations inciude size of developments, if ground water
can become contaminated with large numbers of dwellings and/or
tusginesses.

Building set-backs
State of Maine has established a minimum distance of 100 feet from
leaching field to any river, stream, lake, pond, ocean, OT drinking-

water supply.

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

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

It i3 possible that one of the best methods to control nutrient in-flux for
a given lake, is to control land use within the watershed.

-



" NON-STRUCTURAL DEVELOEMENT CONTROL
DEVELOFMENT CCNTROL

Lot size should be detsrmined by actual seil type with particular intersst devoted
to:

1. The soil's hydrazulic czpabilities

2. The soil's purification capabilities

3. Aay physical constraints

Some soils like the Carver series pecolats water rapidly but such soils are in-
adequate in terms of removing wastewater impurities such as bacteria, phosphorous
and nitrogen. It is these impurities that can cause ground and surface water

pollution.

To best determine the above 3 factors a soil evaluation program should be established
(the stats of Maine guidelines are racommended). The site evaluation would determine
whether a specific parcel of land would be considered suitabla for the proposad disposal

systam.

Slope should be another limiting factor on lot sizes; the difficulty of designing and
building adequate absorption fields on,6steep slopes, as well as srosion problems
associated with steep slopes call for further adjustment of lot sizes acccrding to the

capability of the natural slope.

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

streams, topegraphy, vegetation and ground cover,
r
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Whers soil characteristics prevent adequate on-site waste disposal or if zn ares
is heavily developed, closed system sewage disposal is recommended. Included in closed
systams zre:
1. recirculating toilets
2. gas incinerating toilets
3. electric incinerating toilets
4. composting toilets
5. chemical toilets
&. low weter flush toilets
7. vacuum toilets

8. sewerless toilets

4 list of manufacturers is included in the Addenda.

lavestigations (Childs 19724, Childs 19728, Dudley and Staphensen, 1973) indicate
that problem areas occur:
1. Wheres coarse sands and gravel are the principal subsoil
matarials.

2. Very impermeable matsrials where effluenc may become ponded
above horizons at short distances from point of release.

3. In poorly drained soils with high water table.
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VOLUNTARY PHOSPHATE 3alN

Though . fe¥ studies have teen made in depth, TepoTtS by Sawyer (32}

and Vollenweider (17) pertaining to Wisconsin and Swiss lakes respectively
indicacte chat when inorganic nitrogen (ammcniz plus nitrate nitrgen) is

equal to or greater than .3 mg/l and the orthophosphate is equal to or greatar
rhan .0l mg/l, then the lake is likely to have excessive CTops of alg..e and

other aguatic plants.

A recenc study make in Vermont showed that all rhe lzkas so testaed were Zounc
to be phosphorous limited.

A Cormell ressarch team conducted a study of 13 lakes in cencrzl Mew York -
this study led to & quantitative exprassion of the ralation between p..osphorous

loading and concentrations of algze.

Phosphorous in runoff occurs in 3 general Zorams:
1. Dissolved organic

2. Dissolved inorganic
3, Particul.ted

The dissolved phosphorous in both forms has = Zar mors zIpoTlta .-

jafluence on algal growch than has phosphorous which is attaciad

ro soil particles.

Sources of Dissolved Fhosphorous:
Sewage - 55% -
Agricultural runoff - 18%

Forest runcfZi - L3a
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Most lakas so studiss are phosphorous limitad, any ragquction in theis
phosphorous loading =may slow their eutropnicaticn. One sure method of

——as

reducing phesphorous lcading is to reduce rhe amount of phosphorous antarin

(10

water t:aatmentrfacili:ies and domestic wasta water Zacilities (septic systems)
a§ phasphate detargents may c2an —iburts over 50% of the phosphorous in domestic
wascewatars,. eliminating this source éan have a significant impact. The
solution is simple: stop using detergents with phosphates and use paosphate-

Zrse detargents.

A voluntary local ban or even & state wide ban of housshold laundry decsrgents

and cleaning f£luids containing moTe than .5% phosphcrous.

Adwvantagas:
1. Better water guality
2. Algze free lzkes and ponds

3. No cost tc state or LIwn

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

2. Ring around the collar

1. Newspaper articles
2, Local radio
2. Tewn govermmend

a7 , -acmi K P S N
This is classified a2s 2 long-range contTol cachnique Tul &n ISZmEcIieS
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STRUCTURAL CONTROL TECHNIQUES

DIVERSION

CONTROLLING NUTRIENT AND SEDIMENT INFLUX

a. Locating faulty septic systems
b. Flow reducing devices

c. Controlling nutrient and sediment influx

SO1L EROSICH CONTROL

SANITARY LANDFILL LEACHATE

SEWERING

O



v used method to reduca lake eutrophication 1is to
o i~

Diversion of nutrient-rich water away from eutrophying lakes and ponds

will be encouragzcd by the state when:

1. Sevage treaztment plant effluent or storm sewer outflow
enters a lake or pond by its tributaries or direct outfall.

2, Rerouting of the inflow does not have a signi
impact on the biota or hydrologic cycle of th
wetlands or any other riparian habitats wi
diversion.

ficant negative
e svstem, adjacent
thin the ccurse of

¢
3

1. Further treatment of waste water or storm water cannot render
t nutrient-impoverished, or is not cost-efifective.

1t

1

Great Sandy is aquifer fed with no tributaries, hence civersion

ek

s a structural control techmique that cannot be used in restoration

of Great Sandy.



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, under these
circumstances, the initial surge of run-off carries oils, fertilizers,
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. Periodiéally the basins must be attended as
they fill 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 Big Sandy will not be affected by any diversion

methods as it's water budget is supplied by underground aquifers.)
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Sediment basins will not have a great effect on phosphorous loading, how-
ever, following major 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.F.W.'s have equipment
that can easily do this type of work) make them a very uaéful tool in

watershed management.

The reduction of surface pollution: A significant reduction 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.

Every effort should be made to construct sediment basins around the
perimeter of the pond affected by stormwater drains. The nutrient readings

at station 3 indicate a cultural impact at this end of the pond.
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= LCCATING F.ULTY SEFTIC SYSTENS AROUND BIG SANDY

DYZ METIICD
The often used dyve test is a poor indicaticn, defining only blatant

problems hecazuse the dye may:
1. Have a long travel time.

2. Reaet in the soil and lose its fluorescent characteristics
(fluorescent dye when introduced into an acadic septic tank
can lose its fluorescent character)

3. The dye may be bound in soils, especially clays. Consequently,
poliluticn 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 SHOOEER

Al Hinimal time

B, Mo access problem

C. Very simple in application
D. Low cost

£. Datz is more special and discriminating.

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

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

serimeter of lake where homes are locatad,

Shoreline of Big Sandy should be surveyed with septic snooper.
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LCIG ZANGE CONTRCL TECHNIQUZS

FLCW REDUCING DEVICES

Ylost 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 specially 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 industzial
complexes will affect a substantial water savings program, reduce loads
on leach fields and reduce the potentizl for depletion and contamination

of zroundwater.

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

watershed areas.
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SCIL EZROSION CCHTROL

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. Water moves rapidly through soil profile.

All these factors lead to national erosion control. Extensive lawn

and agricultural practices should be &iscouraged beczuse of low moisture
retention and nutrient holding capacity. Ground cover native to area

should be encouraged.
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SANITARY IANDFILL LEACHATE

Big Sandy is not affected by sanitary landfill leachate.

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

2. Low metallic readings.

3. About 29,000 feet from landfill.



-

oy town should be z sewags

-
s ]
th
)
0
P
o

The ultimate aim of the Town of Plymouth or
system. The Cornell study recommends; firstly, a ban on phosphate detergents,
then tertiary treatment of sewage plant eZfluent; however, sewage systems beyond
tertiary are being used for mineral stripping with the end result being nearly pure
SR, ™. — - - o - o o PRy "

water. This report deals with phosphorous removal, hence this position 1s only
secondary, however, with all factors being considered sewering should be considered

as an ultimate goel.

The State of Massachusetts would encourzge sewering:

L. If septic system leachate is or will become o signiZicant
contributor to the overall nutrient flux of the lake or pond.

2. If alternate methods of waste dispeusal (l.e. no-discharge
waste disposal methods) are not available.

3. If the construction of a sewer system does nof ancourage
growth in the watershed which coulc lead Lo . significant
degradation of the environmenta! quality or the waterihed

and lake ecosystem.

The paysical characteristics of the Plymouth soils:; the number of pond:, lakes
and kettleholes being fed by deep aquifers and grounu water, lead to £he conc..$iul

1]

(m3

ket the ultimate goal should be a sewage system encowmpassing M whelld gown %azh &

contaminzrion. Human waste and industrial contamination must we chnEained. 1.

cost of such systems is great - but the destruction and polliliocn of clean wacer

systems will be of far greater cost to everyone. Lo clean coctaminatec water 1s
costly and perhaps some waters will not be able to be cleanzd. Treveniative asthoel
zrz tantamount.
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ALTERNATIVE SEPTIC WASTE SYSTEMS

I3 areas where soil characteristics prevent adequate on-site waste disposal, the

foilowing zlternatives should be consicered:

Non water-using toilets

The single mest impertant non-point scurce of pollution in suricce waters
may well be nutrient lcading from shoreline subsurface sewage disposal systems. The
results of the Billington Sea groundwater sampling point dire~tly o this conclusion

The prevalence of the Carver - Gloucester soil association mekes not only the shore-

I}
o
[

line a t-rget of non-point source autrient loading, put possitly enLire wrtershad.

z

Zliminating toilet discharge as a contributing factor to subsurrace disposal

aQ
(v
u
T
Iy
i
U
8]

cvstems would significantly reduce both the problam of malfunctionin
o

tli- problem of nutrient migration into ground 2nd suriace wialers.

i

i
m
(a9
-
D
'
-
o]
=
1
-
O

I- is recommended chat non water using toilets be u

1. Islands

2., Existing development adjacent Lo surface wobters,

L

3. On marginal soils where groundwat.r: pollution would bte & danger.
Two recommenced systems ara! composting toilets and incinerating toilets;

there are many other types such as vacuum toilets, chemical toilets, et¢. but com-

posting and incinerating ctoilets are the mest populat.

Composcing Toilets

Twers ara a number of composting toilets on the mariket (see Add=nda) buc mosi
consist of z tough plastic container in which compostable wiszes are plzced, 1. =ome
uni=s che decomposition of the waste is accelerated Ly 2 at the Gz




the unit and aeration from a fan, which draws air through the compost and out a wvent
pipe. The fan rTuns continuously and removes all odors whereas the heating co:l

functiors intermittently depending on Toom cemperature.
Buildings using a2 self-contained sawage disposal system, instead of 2 sub-
surface disposal system could reduce the amount of nutrient pollution 30-50% depending

on the nutrient loading of the gray water discharge. (Uttormark et al 197&4)

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

operatinz cost of $56.00 - $7.00 per month.

Incinerating Tcilets .

These toilets consist of a cabinet similar Co 7 conventional toilex i it (1

u'-=§ propane OT natural gas to incinarate the was:te and an exLzust

rm
4 1
.
rr
i
Q
k3
v
‘
i

gzses out .the exhaust vert. The incinerating cycle 1s conttniled by a prescc Cimer
ar! lasts 15 - 20 minutes. Periodically the aineral &sa in the Zirebox LUST o
cleaned by a wvacuum clezner. GOne tnit can service up o 12 seople on & S
hasis. 1lhe unit is ezsily installed, requiring only gas amd @ Lectrica: cdng. o LORS
ana the attachment of & vent pipe to the outside.

The price for an incinerating toilet is about 35600.00 plus delivery and
installation charges. Operating costs using bottled gas wculc be about cents per
incineration cycie or about $45.00 a month for & family of 3.

Another system which uses air instead of water for che transcors of sevize

from the toilet 1is recommended for further study. The vacuuam sySted vsas only 3 pints

of water per flush rather than the conventional 4-6 gzlilons per £1ash. 3 e
raduced wvolume of liguid, the sewage is collected in 2 holding carik and Transplriec

to' an existing treatment plant.

s 8T =



IN-LAXKE MANAGEMENT METHODS

CONTROL OF MACROPHYTES AND MICROFHYTES BY HARVESTING
REDUCTION OF MOTOR BOAT USE
CHEMICAL INACTIVATION OF NUTRIENTS
CHEMICAL CONTROL VIA ALGICIDES AND HERBICIDES
LAKE BOTTOM SEALING
DRAWDOWN
BIOLOGICAL METHODS
a. Herbivorous fish
b. Biomanipulation
DILUTION

AERATION AND MIXING OF WATER

DREDGING
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MACROPHYTE HARVESTING

Aquatic plant harvesting is a widely used technique for in-lake
management in lakes or bays with excessive local plant growths,

it invelves three stages to be at meximum efficiency.

1. Cutting 3
2. Collecting

A. Harvesting machines effective'out to the 5 fost
contour line both harvest and collect plants together
with a portion of the rooted mass.

3. Disposal

A. Front-end loader and dump truck handle the disposal
process. Disposal can become difficuit, however,
when submersed aquatic plants approach 7 coms/ucre
wet weight and contain 3.2 lbs./acre shosphorous.
(MacKenthun and Ingram) Large areac -re needed IoT
disposal and Plymouth has ample sand ::nes zrc sand
bank erosion areas which could benefit from s.ceading
of the harvested material.

ADVANTAGES

1. The primary advantage is that it is an ecologicall,
elegent solution to nuisance planc contro.. Nutrients
are removed from the aquatic ecosvstem and ..re not recycleo
through bacterial decomposition oi dead matzer. rurcher
growth may become impaired or even limited by the removal
of macro-nutrients (phosphates, nitrates, t.rbonm, ecc,)

2. No chemicals are added tc the aqu.tic environment.

3. No'closing" of the lake.

A, Intervals of up to 2 weeks .re nucessary wit.
chemical application.

&, No lowering of dissolved oxygen.

5. Controls all species
A, Chemicals have resistant species problem.

”

6. No build-up of detritus.
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DISADVANTAGES

- 1. Cost: $300 per acre was average cost in State '79
program. Towns must also assume cost of disposal.

2. Effective only to depth of 5 feet.

3. Does not harvest all roots.
A. Many aquatic plants reproduce by rhizome as well
as seed and root.

F

The aquatic plant harvesting program is recommended for Little lLong

Pond, not only for the above advantages but also because most disadvantages

are overcome by the physical characteristics of Little Long Pond itself:

Shert flush time

A. Suspended material would be flushed out of the aquatic
system.

Depth

A, With a 5.0 foot average depth, much of the lake area
" is available to the harvester.

Relatively smooth bottcm

A. There are no stumps or debris such as is prevalent in
an artificial system.

Elodea

A. The target species is susceptible to efficient harvesting.

Disposal

A. Dune stabilization
B, Erosion control

Recreation
A. Lake is immediately available for recreation.
Rental Cost:

1980 state bid average cost $250/acre.

A, Town attends to disposal.

DEQE Eutrophicaticn and Aquatic Vegetation Control Progrzm

Machine Furchase:
Small Chub - §12,900

Trailer 1,250
Capable of 1 - 2 acres/day, 2 man crew, manual operation
H=-400 $28,000

2 - 4 acres per day, 1 man crew, hydraulic operation

Aquamarine Corp. g 'aukeska, Wisc.
9=



"In this lake the technique of harvesting is not considered practical

at this time'.
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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-volatile oil discharged by two-stroke outboard

motors.

A. Since 1972 outboard manufacturers have included a

recycling device to reduce discharge or unused gasoline
and oil.

B. Older engines manufactured before 1972 release as high
as 50% unburned fuel mixtures.

However, results of the E.F.A. and stete 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 cnmplaée restriction, or size restriction. Little Long is a
recreational lake and hence, widely used for fishing and boating - ©o

use restrictive measures might put an unnecessary burden on both the

Town and lake inhabitants. MNew 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 nutTients that are essential for plant or elgae
growch by addition of chemical activators which are added to the lake. There are
many activators that are used for a variety of reasous, such as, aluminum, alum,

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

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

from the lake water and carry it to the sediments.

-

The stata will encourage the chemical inactivat%on of essential nutrients in the
water column if:

1. Only a small watershed is involved.

2. The lake has a relatively long retention time (ove£ .3 year)

3. Total phosphorous in water exceeds .03 mg/l

4, Sediments regenerate enough nutrients to promote moderates to
excessive algzl growth.

5. When nutrient loading from the watershed is not sufficienc to
promote eutrophic conditions in the pond without the comcribution
of internmal nutrient loading.

Big Sandy, being a mesotrophic pond,at present it has no need of in-lake
restorative methods., However, with its high nitrogen and phosphorus readings
in station 3 it could be at some future date be a candidate for this type of

lake restoration technique.
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CHEMICAL CCHTRCL 2Y ALGICIDES AND

Herbicide centrol should ICT be used.

Chemical control of algze might have to be used until suggested programs
are implemented, particularly if algae blooms render
undesirable for recreation purposes., State aid can be applied Zor through

9

the Department of Environmental Quality Engineering.

Three necessary conditions are:
3 40 o
1. Midday water temperatures do not exceed 27 c (80 F)

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

3. Comper in sediments does not exceed 130-3C0 mg/kg (dry wei htl.
PP g S Z
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LAXE BOTTOM SEALING

Significant amounts of exchangeable 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 econtact.
However, at a greatly reduced cost, bottom sealing has been used instead.
Several covering materials are showing promist of surpressing the transport
of nutrients from the sediments into the overlaying waters by either
physically retarding exchange, or by increasing the capacity of surface
sediments to hold nutrients.

Lake bottom sealing covers can have additional advantages such as:
1. Elimination of suitable sgbstrates.
2. Erosion control by bottom 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 ecorrective measure. The
short-term effect of this technique seems to be desirable, however, long-

range effects have atill to be evaluated.

Large amount of groundwater present in Little Long Pond would in all l1iklihood
preclude the possibility of state participation in such a project. The
state would consider sealing if the following conditions prevailed:

1. 1f 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.
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Physical sealants:

A, Plastic Sheeting

1. perforated
2. non-perforated

B. Rubber liners

Chemical sealants:

A, Clays
B.. Zeolites

c. Flyash ;

In summary, sediment covering retards rooted plant growth, but only
screen and sheeting materials have been shown to be both effective and
ecologically;safe. Because both of those materials are very expensive,
it is generally recommended that they be used selectively -- around
docks, beaches or boating areas, for example --- rather than in the
entire shallow area of the pond, unless siltation is rapid, one in-
stallation may last several years before plant growth can begin on top

of the sheeting.
Little Long Pond has too much groudwater influence to consider sealing
methods. The high flush rate is one of Little Long Pond's greatest

assets and should be maintained at any cost.

Note: See E.P.A. policy statement for funding practices.
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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
nutriénts 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 drawdowni

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

Lake level drawdown is a multipurposed lake improvement tachnique.

It has been used to attempt control of nuisance rooted plants, to
manage f£ish, 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 sediment 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 aguatic plants are susceptible to drawdcwn, 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 élways 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.

Big S&ndy; 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
exceptioﬂs, such as insect control of alligatorweed, biclogical control
organisms are being viewed by aquatic seientists with caution since the
introduction 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 fish but has probably caused as much damage as
benefit. Scientists are therefore attempting to evaluate biological control

species in a step-by-step fashion.

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

and alligatorweed.

The control of a particular problem species by manipulation of bictic interactiomsc.

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

I

5. Iatra and interspecific manipulation (one plant species is inCro-
duced or manipulated in order to induce a limiting condition o=
another.)

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

iay use of biological control methods must be approved by tre Divisioa of Fish
and Wildlife. The use of biologiczl controls on excessive grewths =~i aigee nd
macropiyCtes has not teen developed to the point where any pocantially effective

agencs are likely to be found in the near Zfuture.
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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°%¢ 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 Amor 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 cycling plant nutrients
and thus in promoting algal blooms, needs further research. In Europe, the
;Amor 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 Zfound
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 situationms where diversion
of nutrient income is insufficient to lower in-lake concentration and thereby

control algae growth.

The next level in the food web which depends on planktonic 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 that in some water bodies, if the
dominance of these small fish can be greatly reduced, grazing zooplankton
can become a significant force in controlling algae and higher water clarity
will result. 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 column. Biomanipulation is in the experimental stage at this
time, but it is a promising approach which aveoids 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 southernm 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 Meyors, Florida has published

many articles on biomanipulation advances for control of both water hyacinths

and alligatorweed.
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DILUTION

Diluticn 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 it can be pumped out to another watershed 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.

-

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

2. Nutrients may flow intc the lake and quickly replace those
flushed awavy.

3. Cost problem on pumping in dilution water.

The State would encourage the implementation of dilution if:

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

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

3. Dilution water is well below nutrient levels which promecte
eutropnication. )

o

Nutrient rich sediments do not contribute significant quantities
to overall nutrient flux of the lake.

No clearcut advantage could be gained by using this method for twc reascns:
1. No significant scurce of nutrient-Iree water available.

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

This in-lake procedure could no be used in Big Sandy because there is

no significant source of nutrient-free water available.

- 102 -



o
3
s
r3
—
(=

z wicde array of beneficial uses inciuding dormestic watar supply,
cownstream releases, industrial use, fish management, and algal bloom
control. Maintenance of aerobic eanditions may also affect nutrient

exchange within the laxe.

Total aeration would not be encouraged by the state if aeration

techniques would de-stratify a lake.

Humolimnetic aeration increases the oxygen content of a lake without

de-stratifying the lale.

Fositive Effects:

1. Recduction in sediment/water nutrient exchange.

2. Increased habitat for fish, zooplankton, and
benthic fauna.

Hypolimnetic aeration would be encourzged by the state when:
1. Nutrient loading from watershed is not su

c
to promote eutrophic ccnditioms in the lake with-
out the addition of intermal nutrient leading.

;
than 3.0 mg/l and are not the result of maturazl springs
or ground watar seepage.

3. When an increzse in hypolimnetic oxygen will significantly
decrease the loss of nutrients from secdiments in the vater
eolumn and internal nutrient loading is an important factor
contributing to the occurrence of planktonic algal bloems.

Big Sendy Pond has high encugh Do readings throughout productive seasomn.
Being non-stratified, natural causes, wind and sun,would be enough to

maintain high Do rates. At present, this technique is not to be cohsidered.
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DREDGING

Dredging removes nutrient rich sediments and rooted aquatic plants from shallow
water zreas. A lake's annual process of salf-fertilization and subsaquent release
of nutrients ifrom sediments to overlying waters may, for some la zkes, be one of the

primary sources of the lakes nutrients.

Dredging has often been suggested as a means for removing nutrients stored in sediments.
The sediments are usually rich in nitrogen and phosphorous and represent an accumu-
lation of years of settled organic materials. Some nutrients may be recirculated
within the wacer mass and furnish food for a new crop of organic growth. However,

in an undiscurbed mud-wactar interface nuctrient transier is veTy small

The state eanccurages dredging if:
1. Nutrisnt loading is not from extermal sources.
2. Removing substrate would premote plant growth.
3. Sediments ars important scurce of nutrisncs.
4. No toxic sediments are releasad during dredging.
5. Drecging will not increase water turbidity.

6. Dredged areas zre less than 15 Zset desp.

1
[}

ces not affact downstrezm wetlands.

—_—
.

8. Dredged sediments do not pose & hezlth or environmental prob

Some problems encounterad in dredging

Tas
-

1. Nucrisnt content does not change drastic:zl
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2. A possible resulting shift Irom To

The buffering capacl t} of a lade to extarna
loadings may be lowered.

(3]
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4, Resuspension of fine particle and rplant nutrients.
5. Toxic substnaces may be raleased in water color.

§. May destroy the community of Benthic organisms which are
important to the fish

7. Disposal site - discharge problems

Morse's Pond in Wellesley has been dredged after two or thrse nutirent
inactivation efforts. Dredging was.applied to reduce lily growth, but
after a short period of time, Milfoil took over as a target species.

This project was funded under 314,

3efore such a costly, chancey method is used, the more positive, long-
range eiforts should be put inte effect, combined with in-lake methods

as recommended in this report.
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ENVIROMMENTAL IMPACT

Land Use

Mo effect on residential, agricultural, park, scenic, historical,
archeological. Mo changes in land use patterns.

Fhysical

Mo construction other than sediment basins.
Air Quality

llo effect.

Hydrology

%o effect, no diversion, dredging or constructicn.

Fish or aquatic organisms - 0O adverse effect, possible beneficial

affects.
Cultural Impact
None.
Zcononic EZavironment
Hone.
Jesource Lmpact
llone,
Energy Use
Not applicable.

Socizl Tnvironment
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Changes in Noise Levels
None.

Effect on Flood Plain, Hanagement or Wetlands

None.

Dredging and Other Channel, Bed or -Shoreline Modifications

None.

Feasible Alternatives to Proposed Project

Hlone.
Other Mecessary Mitigative Measures

None.

Will the project adversely affect short term or long term

ambient air quality? .....00...., No.
Will project be located in flood plain? «..........Ho.
Will structures be constructed in flood plain? .........NO,

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? ..........No.

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 Big Sandy will be directly managed
by the Plymouth Conservation Commission and coordinated with any other
town departments that are needed.

The voluntary phosphate ban should take place immediately

Sediment basins - engineering study by D.P.W.

‘Construction of non-water using toilets where needed
Water-saving devices to be used

Street ﬁleaging equipment to be used in parking area

Septic snooper program 1981

Updating faulty septic systems 1981-1982

Zoning laws should be updated to include aquifer protection

Pollution laws revised and updateﬂ to include nutrieﬁt concentration
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Big Sandy

CONCLUSION

Big Sandy Pond is situated nearly in the center of the Waresham outwash

plain in a relatively isolated position. It is rated as a mesotrophic

pond and superficial factors peint to it remaining so. 1f the soil series
were different the problem would more than likely be within 100 feet of the
shoreline; however, on the 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 water-
shed in involved will be better determined when data from other lakes and

poinds in the area becomes available.

This report has enumerated counter pollution measures such as a voluntary
ban on high phosphate detergents; this is considered a very important
step - this could eliminate 50% of the phosphorous input from domestic
sewage of about .8 kg. phosphorous per capita per year. The only cost

would be ads in newspapers, radio or any source at the commissions disposal.

1t is also recommended that the '"Septic Smooper' 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 groundwater
sampling and soil retention study have indicated the effluent from sub-
surface sewage disposal systems is a primary source of water pollution.”
There are so many 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.

To put teeth into local and state laws, it is strongly suggested that the

definition of pollution be revised to include acceptable nutrient levels.

The heavy cultural impact on this kettlehole is the most obvisous of all the
lakes studied in Plymouth. Examining the nutrient graphs, it is obvious that
the influx of the summer population is reflected in the July and August
readings. The speed of nutrient influx is also reflected and once again,
sandy soils are the physical carrying agents. The conversion of seascnal to

year-round residences will have a disasterous effect on the watershed.
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The following data will provide the Town of Plymouth with necessary
:nformation to justify application to the U.S. Environmental Frotection
Agency for 50% matching funds to conduct the proposed programs, as
authorized by Section 314 of the Federal Water Pollution Control Act

amendments of 1972 (PL 92-500)

The preceeding report has established:

1. Water quality of Little Long Fond
2. Lake restoration procedures

3. EZnvironment Impacts
4, Expected results

5. Management Plans

FTunding by the Commonwealth of Massachusetts:

722-1969 - DEQE amended general laws

Chapter 40, Section 5 and Chapter 111, SF

(4 copy of this act is included in Addenda)

This usually covers chemical control and harvesting of aquatic

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

208 covers sewage censtruction.

Little Long satisfies the anticipated benefits to the public. Its
immediate impact on and possible degradation of Long Pond, one of the

most used pends in Scuth Zastern Massachusetts.
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The following data will provide the Town of 2lymouth with necassary infsrmation ©O
justify application Cto the U.S. Eavironmental Brocsction Agency for 50% aatching Zunds
zo conduct zhe proposad programs, 25 authorized by Section 31+ of the

Psllution Control Act Amendments of 1972 (PL92-3500)

The preceeding resport has established:
l. Watar quality of -
2. Lake restoration procedures
3. Eavironment Impacts
4, Expectad resuiés

5. Mz:agement Plans

Funding by the Commonwealth of Massachusatts:

722-1969- DEQE amended general laws
Cazpter &0, Seczion 5 and Chaapter L1, SF
(A copy of this act is included in Addenda)
This usually covers chemiczl contzol and hazvesting of aquati; auisances.
Chapzar 91 under DEQE, Wacerﬁays'ﬁiv., is for dredging nrogrzams
208 covers sewages construction.
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Revision of Pollution Definition

The general approach is to stress wiolation of coliform bacteria standards, research
shows that putrient pollution over é period of time is as important, or may be more

{mportant than bacterial pbllution. A set of generallstandards should be put forth

: and it 1is suggested that violation of nutrient standards be incorporated in ?he

pollution standards.

GENERA L GUIDELTIWNES

Permissible Levels Critical
| Total phaosphorous mg/1 .025 04
% Orthophosphorous mg/1l ' ,004 - _ .0l
% Organic Nitrogen mg/l .20 | 7 .40
{ Ammonia mg/1 ' .02 .05
| Nitrate mg/l .10 " .25
im Nitrite mg/l less than ,001 " .002
Inorganic Nitrogen mg/l. 12 | .30

Incorporation of the above nutrient levels in the general pollution standards would

be a positive approach toward solving the problem of nutrient loading from all sources

and would redefine pollution as it is generally understoad.
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FEDLRAL JEVEL:  ENVIRONNEHIAL PROTECTION AGENCY

OFFICE OF WATER AND WASTE MAHAGEMENT

i

1. Cowslruction Grante for Weotewpterw Trealment Workn.

Projoct gluu{s (lnnpuuntivn nuleomunls) aro nvallabio for
tho conslruetlon of munlelpal waslownlor trentment workns
Including privately ownod Individual treatmenl anymtems 1f n
munlclpnlily applles on belnlf of a numbur of such syslomy,
Sueh works muy werve ull or portlons of Indlvidual commind-
tles, motropollten arvean or roglone. The projecl nny In-
¢ludo bul moy not bo Jimlted Lo treatment of luwduastrial
wnslos. Tho program §s consldorod sultable for Jolat fund-
tng with closoly roluted foderal financinl asslotance pro-
grams in wecordunco with OUlD Clrcular Ho, A-111. The grant
mny bo for 75 percent of eligible projucl costs or B6 por-
cenl for Innovative or allernatlve Leclhnology projecla.
Programs hnve vanged from $076 to $200,800,000 with an aver-
ago of $4,000,000. FY 080 eslimated oblligatlons are
$3,0600,000,

Any muntclpnlity, Inter-punicipnl agency, ntate, or Inter-
vlate sguncy having Jurisdictlon ovor wnete dlepotal s
allglble for assvlstance undor thile program, It Is avallnablae
to ench ntale, tho Dlstrict of Columbim, und each torvitory
or posvsesalon of Lthe Unlled Ilates.

Pronpplleatlon auvelstance o avallable through the state
wator pollutlon agoncy or the appropriatle EPA reglonal of-
flco, Appllcations nuot be submltted through Lhese myen-
clea. Appllicatlons ave subjoct to slalo and nroswlde cloav-
Inghouse review, An envivonmoental assossmont ls requlved
which may lend to Lhe regulrement for au onvivonmentnl Im-
pouel wlaltement, Approval or disapproval povmally requlrus
00 doys.

Contuctl: Information may bo obtanlnod from (he winte waler
pollutlion control apgoncy or the appropriato EPA reglonnld
ofllco.

4. Wutoer Pollutlon Conlrol - Siatoe and Inlurulate Progrom
Grug[giilﬂﬂ_hrnnlﬂ Foromin grants aro avallabilo unior
Tivle program for tle outub)lohment and malntennnen of udo-
quate munuuves four prevontlon and control of waltor pollu-
Llon. Broad support lo nvalluble for pormitting, pollutlion
conlral ostudles, planning, survelllence, sod enforcement.,
Advice nmd npnsletanco lo avallablo to local agonelos
Tralnlng and publice Inforsmtion aro aloo avallabloe. Funda
caonnot bo used for conutructlon, opevatlon or mulntenuncoe
of wnuslo trostmanl plante nor for conla flununcod by olher
Tedornl grants.  This pregrom by consldured vultuble for
Joint funding with clovwoly rolalod [odovrsl [inenclal sssle-
tnnce propgromyg In necovdanco with OMOD Cleculur Ho. A-111,
Finupnclal nsalotonce hng ranged from $05,100 Lo $3,0080,000

wllh on avernge aof $030, 000, FYy 00 estimnled aobllgnt fonn
ave $40,730,000 for grantu., 8Hlnto ond Interslole wnler
polintion contyol agonelou wre ollglible for funding undor
Lhin progrom. It s avallable Lo onch slale, Lho Divlrict
of Columbla, snd all) torriturles and poononalons of the
Untled Jtules,

Informnl meellngn are hold boatwoon tho roglonn) offlco nid
stuto appllenl agency concornlng program proparallon.
Appllicnlions aro subject to elate and nroawldo clenvipg-
hyuse roviow. Complofed applicallon formy wunt he eub-
mittod to Ltho appropriato EPA roglonn) offlco, Grantn
Administration Drunoh, Buggosled datos of swlmisslop aro
Juno 1 for deaft etale/EPA agroomenlo nnd no later than
Beplomber 1 for flnmal slate/El'A agreemontu. Approval ov
dianpprovel tlmo normally lakes 30 deys.

Contact: Inforwallon may bo oblalned from tho appropriate

EPA voglonal offlce

¥Wntor Pellution Cont = Siato and Arvonwlde Hulor
unllft ﬂnuugumnn"_rlnnnin_“]ﬁuncx {Boctlon 2007 n.

‘rojoct grants ure provided To aronawido and alale’ plnnn|ng
agenclos Lo develop » waler quallly managemont plun for the
aron or arena approved by tho appropriate roglonnl EUA
adminletrator. 1Thlo program ls cons)dored sultableo fur
Jolnt funding with closely related fedeval flnnnclal assla-
tnnce programe jn accordance with OMD Clyeular NHo. A-1)1,

The vango of flnancial awvsintance
$4,000,000 wilh an avorage of $140,000. FV 60 estlmnled
aobligatlons are $10, 000, 000,

Thia program le avallable to a local or rvoglonel planning
agency doalgnated by the govoernor or sppropriale local
offlciale and approved by the admindstlrator or EPA as Lho
offlclal aronwldo waste Lroalmont manugemont plunnjnp
rgency, The pyogram ls ayallable lo onch stnte, the Dlu-
iriclt of Columbla, and all torrlilorfosn and poascsalonn of
tha lmitoed Jlatows,

Praapplicat lon coordlnnlilon wlth the spproprinte reglunnld
EPA offlco Is recomnemded,  Applicatlons sro subijoct to
stuto and arenwlde clearinghouse veviow. Standurd nppll-
callon furms nvo furvished by tho agenoy. Gront appllca-
tlons aro submlitod to the approprinte EPA roglonal admin-
Istvatlon offlico. In the cane of an aron doalgnatloed by Lho
govornor, Lthe applicatfon and supporling dnta mual be sub-
mitlod by Lhe sinlo voviowlng agencive prior to sulmlseslon
to EPA.  In Intorvalalo cnson, Lho application musl hy sub-
mitled Lo tho govurnor of Lho slatn whoroln {he gronlont
parlton of the plaonnlng area lles. Urant appllicallons

The [uvderal asslatance rato I 76 rorcenl for all granle, o
wma hoen from $100,000 Lo



mist bo submittod according to dates vstablivhad by the
roglonal EPA administralors. Approval or dlanpproval Lime
normally Is 4B doys.

Contacl: Informntion may be oblanlned from tho reglonal
EPA oflflcon,

4. Htale Undorground Waler Bowrce Protectlon Progrom
Granig, Undar this program projoct granln aro available
For Lhe dovolopment and Implomontation of underground
Injectlon vontrol programe adoquate Lo enforce the requlre-
monles of the wiate drinklng walor mct, Fodoral nesistanco
fu Vimilod to 76 porcent of ollglible costn, not to oxceed
the sinto allotment. Thiw program lu consldered sullnble
ftor julul funding wlth clusoly rolated fodoyal finnncial
asslslance programs In mccovdance with Oul Clrcular Ho.
A-111. FY DO eollmated obllgations are $7,703,000.

State ngenclve denlgnatad by Lhe governor or the chleof
onocullve offlcor by one of tho staleu, Lho Districlt of
Columbln or nny of Llhe U.8. torrltorles or possesslons
which hun boon listod by the EPA admlnlwlralor as requir-
Ing an undorground lojection conlrol program nre ellgible
for fTunding undoey this program.

Peoupplicatlion coordinatlion with appropriante roglonal g
offlcun la vocommoended. GOrant appllicatlons are submltited
to Lhe appropriale EPA reglonal adminlslrator. Appllca-
tiono nre oubjuel Lo state and areawide clearlinghouse
vroview., Approval or dlenpproval Llme Is approximalely

4% days.

Contact: Applicants should contact the npproprinto EPA
reglonnl offlco for informatlon concerning this progrom.

6. folld and lezardous Waste Managomont Program mmﬂmmqw
Orantno. Formula grants and project grunle aro aval abla to
noalaf tn the deveolopmont and Implementallon of stale and
local programs wnd pupportl rural and spoclal commumition In
programs ond projocle leading Lo Lthe solution of solld
watlo manpgemontl problemn.  Asulelance Includea support

of Incllity planning, fomssibllity aludlos, oxperl consul-
tntlon, nurveoys and onalysis of markol noods, mnrkoting of
rocovored resources, technology assunsment, lugul expunsos,
constrpcllon feasibllily studlos, svurce proparallon pro-
Juets, nand flocad or oconomie Investlgation or sludive.
Funda may bo usced by spoclal communliiios for convarslon,
toprovemont or coneolldatlon of exlsting solld wasto dig-
pounl tnellitlos or for conntruclion of now faclllitiog.
Asululnnee Is uloo avafluble Lo low populatlon munleipal-
Itien for clonlng or upgradlng oxlutlng open dumps or

movtling rogulremonts of reslrictlions on opon buynlng or
other roquivomente arlsing under the Clean Alr Act or Lhe
Fodoral Water Pollutlon Control Act. Thie progrem le con-
wldorvd sultable for Jolnt funding with closoly rolated
foderal [loanclal asulalnpee programs In accordunce with
OuMl Clreular Ho. A-111. The fodoral shave of a project
noy bo up to 76 porcont allhowgh 100 percont may be funded
for conduclting Inventorles of opon dumpa. Flnonclal sunlse-
tnnco has rangod from $71,000 to $1,310,300 with an nveor-
ngo of $260,000, FY B0 esllonmled obligatlonn aro

$806, 050,000, dlate and gsubutateo solld wasle agenclos,
anulhoritles and organizatlons In all slaten, the Dlalrlet
of Columbla, Puorto Nlco, the Virgln Ielando, Gunm, Amord-
cnn Bumow, and the Marlana lalanda mre eliglble for funding
under thils projoct.

The olandard applleation forms furnishod by the agoncy are
roquired for thie program. [Proapplicatlons for rosource
conservallon and rocovery projocts are wo)lclled In Uhe
Commerceo Duslneon Danily and ovaluated with published erl-
loria. lNequoslse Jor applicatlon forms and complolod applli-
callons are sulwmitited to Lthe appropriateo EPA yeglonal
grunte adminletratlon offico., The slaffl al the approprinte
offlco 1l avalluble to asslst In prepurallion of the nppll-
catlon. Applleallons are subjoctod Lo adminlstrailve
ovaluallon lo deteymine adequacy In velatlon to grent regu-
lntlona and to technleal mnd program evaluation. Approval
or disapproval tlmo ranges from 30 to 00 days depending
upon the type of applicaltlon. Appllcations ave subject to
slnte and aveawlde clearlnghouse roylew, Environmontal
Iimpact assesemonis may be required for lmplemuninllon pro-
Joets Involving mnajor constructlon or alting.

Contact: Informatlon may be obtalned from Lhe appropriale
EVA roglonal adminlstrator,

0. 8olld Waste Mapngement Pumonelrat

. .c=aqs=aa.eenh=c~
yrunls aro nvalinble To promoto (he demonminiion and appli-
cullon of sulld wasle managementl and resourcoe rocovery
tochnology wnd osslatance which presorve and enhance lLho
quality of the onviroumeont and converve vowvonsrcen and Lo
conducel s0lid wauto manngomonl and resource rocovory sludios,
Investigntlons nand vurveys. This progrom Ie consldored
sullable for jJolnt funding with clvsoly rolated fedoval
flonnclal asslvtance progyasms In aceovdunco with 0D Clr-
cular NHo. A-111. RNosource vocovory syslom demongteallon
prvojocts moy bo Fundod up Lo 76 peroenl by this federal
program, Conelyvuctlion of now or lmprovod ol ld wnatle
disposal facllillus sorving an avea of only one munlel-
palily wny ba Fundod up to 6O porcont of ollgibla project
coule, or 76 pevcent In any olhur ennee,

State, Intoratato, mumicipal, Intoremmlelpnl, or other
public nuthoritlos and agonolos are nvallable for the varl-

~
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ouwn components of thile progrom,  In additlon, publle or
private collogen and wnivurnitios and privato nonproflt
agegnclon nnd Instltutlons are avallablo for Lho vesource
recovory syaloms demonstirallion projoclis or for Lhe con-
slyuction of now or Improved solld waslto disposal fuecll-
Itios. All staten, tho Dletricl of Columbin, Puorto Nlco,
the Viegin lulands, Guoam, Amerlcan Snmon, and Lhe northern
Maviunn Inlands are aliglble for naslstunco under Lhis
pProgram.

Stundard application forms are furnlshod by tho agency

for thls program. MNeguests (or applleattion Tovms and com-
plotod applicatlions are sulbmittod Lo Ltho Environmuntal
'rotoctlon Agency, Granits Adminletratlon Diviaslon., Appli-
enlions nre wubjoot Lo stato and areawldo clenrlinghouss
roviow, An onvironmontal Impact assessmont 18 raquiroed
only for major demonastration and conslructlon prujecls.
Approval or dleapproval time normally lakes 00 duys.

Contact: Information may be oblalned from Lho appropriate
EPA ruglonnl offlce,

OFFICE OF NEYEARCH AN) DEVELOPHMENT

revearch lo detarmine the onvironmunlal effocls and control
roguirementn nssoclenlod with enorgy, to Edonlliy, develop
and donmonutrunto nocosonry pollution control technlguoes, and
Lo vvalunte the oconomla and goclal consuguoncos ul allor-
natlve swlralegles for polliutlon control of enevgy sysloms,
Grunts may Also bo upomd Lo explore and develop sltraloglos
and mochnnlsma for those In Lthe economlic, soclal, govern-
montal, and onvirvonmental systems to uso In enviyopmenial
manngement,  Thle progeam ls sultable for Jolnt funding
with closoly related fodoral Iinanclal avslslance progyrems
In accovdancae with OMD Circular Ho. A-111. Projucls muul
be cout uhareod at a minlmun of & percent. Flonnclal anuls-
Lapnco hauy ranged from 31,000 to $1,810 500, FY 7D avornge
Tinnncial osuslstlanco wan 300, 301, FY 80 ostimalod oblign-
Livne aro 320 800,000 for granle. Thls program s avall-
ablo for publle nnd privale slate univorsltlos und colleges,
houpliuly, Jalwralorjvs, stete and loenl govornmont depart-
montu, olthar publie or privale nonprofll Institlutions, and
Indlvidualy whn have demunstrated unusually hilgh wclentiflc
ubility., 1L ls nvallnblo Lo each slate, terrllorvy and
possension of thoe Unltod tates Including the Distrlel of
Columbln.

Prooppllentlon discusulons with thoe EPA program offlcoe s
adviunhlo, Btandurd applleation forms musl Lo usod,
Neguusty for applicatlon forms und complalod appllicatlions

muatl ho submittiod to the EPA Granto Adwministration Diviealon,
An cnvivonmonial dmpuct eseossment fa voguived., Approval
orv dluapproval normally takos DO dnyas.

Contnct: Individuals are encouragod to conmunicato with
Lhe sppropriate EPA rugiunnl olflco. For Informaljon on
grent applicalions wnd procedures, conlacl Lho Environmental
Protectlon Agoncy, Orants Adminlelrnt)on Divislon, PM-210,
Yonbington, D_C. 20400. For program Informallon, contact
tho Enviropmonial Protectlon Agency, Offlco of Nosourch and
Dovetopment, ND-0741, Washington, D .C, 20100, (202) 7056
BI07.

2. Jolld Woste Diepownl Nesenrch Grants. PUrojoct grunle
ave avalTabla To promote and mupport the coovdlnallon of
rogsonrch and dovolopment In the ares of colluctlon, slorage,
ulllizalion, and salvage or (inal dlsposal of solld wnele.
Thu program la conalderod sullable for julnl funding with
closely relontod fodural financial avslelance programa In
accovdance with OMD Clreoular Ho, A-111. Thove granle
roquire a minlmum of 6 percenl coast sharing. Flouancial
nuolsleance bus ranged from $10,000 to $350, 000 with an
antlmntod average In FY 70 of $80,000. FY B0 estimatoed
obligatlous are $2,600,000 for granla.

Tho program la avallable to public or private agencles;
publie, private, slate univernitleon und colloges; atate
and local guvernmonto; and Andividunls In ench stnte, torrl-
tory and possosslon of Lthe U,.3. Including the Districl of ©
Columbla. =
-
Proappllcaltfon dlecugslon wlth the EPA program Ie advisablo!
lequosls for requlred aslandard npplicatfon forme and com-
ploted applicatlons muat be submilied to tho EPA Orantn
Adminlutratlon Division., An environmoninal lmpact aseonn-
mont I required. Thoe range of approval or disapproval
timo Ia PO days,

Contactl: Indlviduale are enoournged lo communleato wiih
tho spproprinle EPA reglonal office. Information concern-
Ing grant spplleations amd proceduros may bo obialned fvom
Envivonmonlnl Protectlon Ageoncy, Granta Admninlsetraljon
Diviaton, PU-210, Wanhinglon, D.C. 20400, Program Infor-
mation may be oblalnod from the Environmenial Protootion
Agoney, Offlev of Nesuvsvch and Dovelopmonl, ND-074, Wash-
Ington, D.C. 20100, (203) 7585-8787,

Uhia program 1o suppost and promole the coordinallon and
nceoleration of vonearch, dnyslupmuul, and domonnlyratl fon
projectn velnting Lo the cousvn, offocty, oxtonl, provon-



Lion, roductlion, and alimloatlon of water polliutlon. The
progrom lo congldured sultnble for Julnt funding with
closuly relntod federal finuncinl neslslance progrvuma In
attordance with OMD Clrovlar Ho. A-111. Grunts under cor-
taln svctions of Lhils program require a minlmum of 6 por-
cunl cosl sharing, whila the remnindoy Toqulre 26 percont
cust sharing. Nowonreh granits have ranged from $1,000 to
$773,002 in FY 78 and 78 wilh an average in FY 7D of
401,710 nnd a projouted average for FY B0 ol $76G,000,
Domonslrution granta have ranged (rom $37,600 to %0,600,000
fu FY 78 und 7D with an avoroge of $131,330 fn FY 7B, FY
80 pro)ectod demonslvation grant avorago s $100,000, FY
80 vulimabed obligntlons aro $17,080,000 for rosonrch and
domonulernl lon granta.

Thiy program Is mvalluble to publie, private, slate and
commnlly univeralty and collegen, hospilals, laborntorles,
alulo walor pollution contrul ngencles, Intorstale agoncloa,
pinle and local governments, other publle or privetle non-
profit agunclies, Institullons, and organizatlons In vnch
atoto nnd all territoriea and possvsslons of the Unitaed
Stunlou Including the District of Columbin. Grants mmy be
awarded Lo Individuale who have demonslrated uwousually high
pelentirle abllity. Orants undur cortaln soctlous of thlo
program may be awnrded to profiLl-moking vrguanlzationns.

Pronpplication discusalon wilh the EVA Progranm Olflce Is
advisable. Heguestn for the requlirod atandavd applicatlion
forms nnd compleoled applicatlions must bo sulmitied to tho
Environmontnl Protectlon Agency Granls Adminlulralion
Pivision. Demonstratfon gront applicatlons avo subjocl

Lo staty and areawlde clearinghouso reviow. An anviron-
moninl lmpact wssvsrmeont e required for thils program.
Hange of approval or disapproval Limo 1s 00 days.

Contact: Individuanls nre enconrugod Lo cownunicule with
approprinte EPA roglonal offlce. UInformmtlon concernlng
granl upplicallons and procedurses may be vblained from

iho Envivonmontal Proteatlun Agoncy, Ovanta Administrallon
Divislon, PH-218, Wanalngton, D.C. 20400, Program Infor-
matlon may Lo obluinad from the Envivronmental Protectlon
Aguncy, Otflce of Nesvarch Program Manugomunt, UD-0674, .
Wnuhlnglon, D.C. 20100, (202) 765-0787. g .
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OFFICE OF PLANIHTNG AND WANAC

1. loun Guarsntoes for Conslructlon of Treatment Wovky,
Gunvantond] insurod Jonus ave avallabio To aoslsl and sovve
ni an Incentivo In conslruction of mmlclpnl suwage trual-
ment works which aro rogquired to muel sinto wnd [uvdural
wntor quuiity standavda, The progvem lo deslgned to Innura
that loablllity to borrow neconvavy fundo from olhor souwrcon

on ronsonablo tovma doos not provent the consliuclion of any
waslownlor trontment works for which & grant has Loun ov
will be awnvded. Applicatjons for loan guunranieces will bo
limlyod to finuncling cortaln portions of tho oliglblo and
allownble loenl sharo of a grant for conntruction of wnule-
walor troalmont works., FPA gunrantess the loan from Lho
Fodoral Flnancing Uonk.

A olaule, InLorutnte ngency, & municipniitly, ov an Inlor-
munlclpal agescy which hins sapplled for a convlructlon greant
wndor Titloe Il of the Clean Water Act or which hao commit-
tod lteslf to flnanco Lhe local sharo of any projuect for
which s grant has boen awardod or for which an appllcation
158 bolny processed nve olligible for funde under Lhis pro-
gram. It 18 avallable Lo esch atate, tervitory and poonos-
=":= of Lho Unlted Stntoa Incinding Lthe Dletrlet of Colum-
bla,

pProapplicntlon consullation with Lhe appropyinte EPA leg-
lonul Conulructlon Grants and Grant Adminlalvallon Offlcod
le reconmondod. Application Is made Lhrough tho sntate
agoncy Lo tho appropriate EPA raglownal offica. Foen aro
charged fur processing of Lho applleation snd for fannanne
of » commllmont Lo guorantee, If Lhe application Is ap-
proved by lho EPA adminlstrator, Jloan gunvanteod contrmcls
will bo Ingucd to the federal flnancing offlce which dlu-
perses fuuds,

Contact: ‘outnct Lho approprinte reglonnl offles of the

EFA for Informatlon concornlng this progrem or Enviromnuntal
ProtucLlion Agoncy, Orante Adminlstrallion Divislen, PH-210,
Waublngton, D.C. 20400, (203) 76560050,
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SIATEZLOCAL PROGRANS
STATE LEVEL: MARYLAND
DEPARTMENT OF HATURAL RESOUICES

Wnltor Nesourcos Adminlatratlon

1. Cloan Lakes Program WcmGHme. No agoncy has boun offl-
ctudly dosTgnalod To adnlnlator 314 Cloun Lukes applications
und J14 Clean Lokos grunts from the Envivonmeulal Protectlon
Agency. The Weter Hosources Adwmlonletrallon hus beon Involved
with 200 Planning and somo of the 308 Neglonal Plamnlng Com--
mlsulons havo applled for ond recelved 311 Clown Lakos fund-
Ing. AL the prevent time, tho local project sponsor Is re-
quired Lo provide matcehing swonlos,

Contact: Huryland Departmont of Hnturul Nesourcea, Wator
flusourcen Adwmlnlotralion, Tawos Hlale Offlce Dulldling,
Annapolls, Naryland 21401, (301) 200-2224, !

u.fa:mw=5c=m::mﬂmmmJﬂrczccnq—aczpcnznpznz_=cm::enm=
providoa  TTnancTal wealotance In the form of grants (formula
allotment) Lo local governmental units for tho dovelopment
ol pavk nnd reeveatlonal facliiltlios. Hall Lthe monles ro-
calvod by tho local conwmunlty may be usod for land acqulul-
Lion and hnlf for vrecrentlonal development. A 254 motleh la
requlired of the local aponsor on Lhe ﬁcqn_a: that npplles

Lo recrontlionnl development, Ho malch la requived on Lho
portlion for land ascquislitlon,

Contacl:  Approprinte comnty offleo or Harylaml Departmont
of Hntwral Nosouwvews, Program Opon Bpace, Tawes Hinte Offlce
Dullding, Annapolla, Maryland 21401,

HTATE DEPANTHENT OF BEALTH

I. Wntor, leo and Joworage Program, 7This progrum provides

gronta Lo conniion and minTeclpalltTon for sewago and contynl
sowrcy nystem dovolopment. Honles ave Lo bo used Lo provide

n mutehlng funding for thoe fedoral Bewngo Constructlon
Gruntu Program (projocts muot quulify for federnl anld).

Tha stato will cost sharo GOL (Ltho olhor HOL to bo providod
by tho loenl uponsor) of tho nonfodernlly funded povilon of
projoct coulo on o 760 fodurnl grupt and THL 254 (vlatoef
Jocal) on s B6L foderal grant,

Contnet:  Maryland Stalo Dopurtmont of Noulth.

STATE/ZLOCAL. PROGRANS
STATE LEVELY MASSACHUSETTS
DEPANTHERT OF ENVINONMENTAL QUALITY ENGIHEERING

Divielon of Watorwayn

1. Eulrophicatlon snd Hulsapco Aquutle Yegulntlon Control

Program, Thls program Involven a proappiication and flnal
-==~_cnﬂ_c= procesd Ju ordeor for a comaunlly to rocelvo
funde for controlllng a problem in tholr luko. Formarly a
slmple wood conlrel program, this program now glves flrel
priority to projoctu which sook Lo solve thoe eulvophicnllon
problem at ite svurce., The complete spon of rostoratlon
tochnlguos aro ellgible for fundling (aboul $120,000 asvall-
oble stalowlde during FY 80). The usunl applicant is a cliy
or town through Lhe board of seleclmon, conservallon commle-
alon, heallh departmont, otc. 7This program la oxpucted fo
be tranalerrod to the Divislon of Water Pollulion Control

In ovdor to consolidate and coordinate all loke funcllonn
stuto-wldo.

Contuct: ==m:=nr:=owpz,=c=-ﬂ~5==n ol Environmental Quality
Englnoering, Dlvislon of Walerways, Room 632, 100 Hashua
Streol, Duslion, Massachusclta 02114, (G17) 727-4707.

Diviulon of Water Pollution Control (314 deslgnatod agoncy)

-.::mmmc:mmmmwmrnr=w1nmH:Eré:_ate:quacsraanzc_rc
atato’a own program. ActlviiTes Include vlatewlde lake
clanglfication studles, dingnoatic-fonulblllitly etudlen,
waler asslutonce vosvarch tosm eurvoys (WART atylkos), 314
coovdlianlion and projoct application admintatrallion, 1lmno-
Joglenl data publlicatlon, slate project priorvity liating,
Inko nunocintlon swslstance, cvordination of fedoraol-state-
local lake rohinbilitatlon efforta, sud rolated uctivities,
Loglulation prosontly undoer review, I succosslul, wonld
provide up to $2,000,000 in state matching funds for 314
projocts nu woll as provide a ftlym leglolatlive mandnte for
adminlatoring a slatewldo lakos program.

Contact: Basunchusotle Deparlmont of Environmontal Qunlifty
Englnvoring, Divigion of Wator Pollulion Coutrol, P. 0. Dox
646, Wonlborough, Masunchusotta 01581, (017) 360-0101.

lorated wator Pollution Conlrel Program (Ch. 2)

~f ThTe program providos granio o publle entllton
Tng vavornld munlclpalitlon for reglonnl sewngo and
waler pollution abatoment plannlng. Grunlo are nol to ex-

ceed $16,000 por public enltity,

Contuctl: Mansnchusclile Departmonlt of Eonvironm anl Quallly
Englnooving, Divislon of Waler Pollullon Control, 110 Tro-
mont Slroot, Boston, Masonchuoelis 02108,




. vognrceh opd _ziz::ﬁﬁmmmhm!HHM$mmwm.m=m|msmm_mm_mcu Tho
ﬂ_<_m—uw:mw:wMﬂm. foiluillon Conlrol can provide tochnTcny
neslutunce and grant ald Tor pludies and domouslratlon pro-
Joctn tnvolving Innovatlve ways ol troaling sowago. Anyonu
with nppropriste Ldung, Including consultunts, unlvoralling,
egununlllon, ete., mny upply. $1,000,000 hag boon pulhor-
bzod for FY 80, In the paul, thle program providod sumo
mnlehing monlos for Lho n14 Clean Lakes Progran bufore em-
phawln shiftod Lo sownge Lrontmont, It iu unllkely Lhat 1L
will bu used Lo mateh 339 fundus in the fuluroe.

Contactl? Munsanchusotls Departmont of Envivopmental Qunliity
E:s.:c:q_:z.‘=_<_m—c= of Watur Pollutlon Control, P. 0. Dox
16, Wopnlborough, Muponchunotia OI601.

200 Noplonnld Pinnnling Conmluslons

Tho 200 doslgnated Nog lonal Planning Commlsslons have baon
espualinlly aclive in Massachusotls aud havo coordinatled
thulr ufforts wilh the Dupartment of Environmentnl Quullty
Englnouring Lo provide Informatlion on prilority lukes and to
organizo public meotlnge to Involve tho publle in lake ves-
torntlon plans and projecls.

Contuct: Bloenl Planning 0fflce ur Dopartmunt of Environ-
menlnl Qunlily Englneeving, 208 Plunning Divialon, 100
Cambridpe Jtreot, Doston, Musonchunulla 02104,

EXECUTIVE OFFICE OF ENVIROUMENTAL AFFATRI

pivislon of Conservaktlon Hevrvice

1. foli-Nelp Progrwe, éfc:-c_c—cz:qﬂczmeqqnp_==m:w<_:c
provides graois Lo Huniclipual Conservatlon Commlsulons Lo
cover up Lo 50% of the cousle of Tand acquiultlon four passive
v sntlonul uso. Flling deadline for appllentions 1s
>::::-u_c=ﬁ=<m=ﬂ. ::uq_=:;=o:=_a—p_c=n=m»=nqc ull-

glblu uml only Bunlcipnl Conuvevvatlon Commisalons mny spply.

Contnet: Exveutlvo 0f(flco of Euvirommontal Affalvs, Divi-
plon of tonnorvatlon Scrvien, John On)tonstahl Dol lding,
100 Combivbdge Jtreol, Doulon, Monvachusella 02108,

C Urban Sulf-Nolp Program,  The Biviaton of Conuervation
gurviea rolmbnraos foenl Furk and Bocrontion Commluelons of
mundelpnl it ban with & populnticen of gronter than 26,000 fov
up Lo DOL of the cosla of Jound scqulsitton for park und
rocront lonnl facilitios. Only lund ncquisition costa (In-
clwling npprafosia) arve witglblo Tor volmburnement. Appll-
entlons vhould be Iu by Aungust 31 onch yany,  Thila program
Ju duu to end tn Jupa TOHD but prtenslon of tho y pvnm du
bolng vequoeoslod,

Contnel: Expeutive O0{leco of Eovigonmuntal Affulru, Divi-
plon of Connurvablion Survice, John Saltonatnhl Dol lding,
100 Camby Ldgo Strout, Boslon, Musunchusolin Gziud,

HASHACHUSETTY CORGNENS OF LAKE AHD TOND ASHOCTIATIONS, THC,

The wajor wetlvily of tho Congross le Lo forwnard the cansn
of lakes and ponde on every front, Thelr conutlitution eintos
the purposos as follows:

1, To perforwm all acts appropriete to w nonprofllt,
gclontifle, Mtorary, and cducatlonsl corporation dudi-
cntod to the promotion and dovelopmant of vavironmental
quality stnndarde esvontial for sotlefactory 1lfe
slylea and conditions lo Lhe anturnal communliy.

3. To proverve the neslhstic, yecrventionnl, and com-
morclial values of laukes and laksshore propertles
through the muinienance and luprovemont of such oeo-
vironmentanl factors as watershoed ecology, waler gqual-
ity, laku walur levele, shorollne woodlund managomont,
agricultural solls practlces, racreatlonnl and rosi-
dontlal bullding standardy, and related influences,
guch ns woalar and boating safoty.

Durely ono year old, Lhe Cougross fs only Just boglaning to
grow and contlnuouanly oxperimente in fnnovatlve ways Lo bho-
coms effvctivo for the cmuue of lokes and poods. As tholr
sxportlso Increnses the Congress should ho able to cuntrl-
buts moru and more Lo lhe state und fodoral loke efforta Ia
Massachusolia.

Contlacl: Maosonchusetts Congrese of Luke and Pond Assvelu-
tlons, Inc., 1. O, Dox 312, Weatminslor, Hasnuchunelle 01470,

STATE LEVEL: HICINIGAN

DEPAWNTMENT OF HATUNRAL WESOUHCLS

Land Resvurce Programs Division

1. U414 Cleoun_lakos Program (Fudeynl}, The Duparvimont of
iatusal fveourcos Im Lhe ngency deslgnated to ndminlater the
Ji4 Cleun Lakos Program, Thoy are able to provide tuvchnical
nsulotance Lo loke huards (npoclal disirleln vwpowored Lo
wnuens for and ongage In actlvitlos roloated to lake lwprove-
munt) concerundong In-lpke pollutlon conlyol measuras nnd
angluooring dealy Buch nsslstanco mny ald In providiog sn
In-kind maleh for Tedernlly-funded 314 Cleun Lokes projocts.

Contnal: Michlgnn Dopavtment of Halurnl Nosources, Lond
Ronoyree Programa Divislion, Inlnnd Lake Manogemont Unidl,

Broven T. Mason Uullding, fansing, Wlchigan 40026, (517)
273-0000.
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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 it'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 situatioms.

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.

1. When sufficient pollutant reduction is being accomplished
in the watershed to allow desired lake quality te 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 Z.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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The Clean Likes Prodram

Section 314 of the Federal Watar sgllution Control Act Amendments ot
1972 (Public Law 92.500)* dirscted the United Statas £nvironmenta] Protaction
Agency to assist the States in controlling scourcss of pollution wnich affact
she quality of freshwatsr lakas, and in restoring lakes which haye detar-
sorated in quality. EPA is fulfilling this mandate with the Clean Lakes
Program, wnich provides tachnical and financial assistanca to the Statess to:

1. £lassify publiciy awned freshwater lakes accarding ta tro-
onic candition;
A Conduc: diagnostic studies of specific publicly awned lakes, and.
" develop feasible pollution concrol and restoratian programs for
them; = _
3. Implement lake restoration and pellution cantrol projects.

Assistanca is made availabie to +he States through the €24 Regional
0fficas in the form oF cagperative agreements. Becausa program funds ars
limitad, and the number of gublicly owned lakes with presant or gotantial
watar quality problems 1is large, awards mustT be made saleczively. Praojects
engsan for funding are thosa wnieh maximize cublic benefits. Such projects
meat threa genera] critaria.

first, orojectad public nenefits must be significant. A lake to De
ctudied and restaorsd or protsctad should be ane wnich can gravide beneficial
usas ts a large number of seople.

Secand, the watar quality improvement must be long tarm, to insure
lasting benefits. EPA will not suppor: restaraticn measures wnich mer=ly
amel iorats symptoms of gallytion in 2 laka. [nstaad, the Agency emphasizss
watarshed management -- 3 czmpreshensive afTtort <0 identify and aliminats
sresent cr potanmtial causas af laka watar quality detarigraticn. Polluticn
is tg be camtrallad at its sourca, not in the lake. When poliutant sQuUrcss

=Ngw xnawn 2s the Claan Watar ie= of 1377 (P.L. 35-217).

!
’
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are being controlled, however, in-lake restoration teschnigues to spead
recovery are also eligible for funding.

Finally, projects should promote integratad, coordinated water quality
management. Other Federal, State and Tocz2] programs can supplement the Clean
Lzkes Program. For example, the 201 Conmstruction Grants Program can comple-
mermc a lake restoration agreement by helping municipalities eliminate pollu-
tion from demestic sewage. U.S. Department of Agriculture assistance is
available to farmers to implement agricultural pollution contrel measures,
supoiementing Clean Lakass Program watarshed management. Combining watsr
quality management rezsourcsas in this way ennancas the effectiveness of
axpenditures under any single program.
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- TuE CLEAN LAKES PROGRAM

This sac=ian is summarizes the Clean Lakes Program -- its legislative

basis, regulaticns,'prcgram descripticn, application procadures, and results
to data.

= Lagislative Rasis

Saction 314 of the Clean Water Act of 1377 is the lagislative basis
for the Clean Lakas Program.

SEC. 314,

(a) Each State shall prepare or astablish, and submit to the Adminis-
trator for his approval -

(1) an idemtification and classification according to eutro-
shic condition of all publicly cwned frasnwater lakes in such

State;

(2) procedures, preocassas, and metheds (including land use
requirements), %o control sources af pollution of such lakes;
and

(3) metheds and procadurss, in canjunctian with appropriate
Federal agencies, to restora the quality of such lakes.

(b) The Administrator shall provide financial assistancas to Statas in
arder %o carry out metheds and procadures apcroved by nim under this
sac=ign. The Administratar shall provide financial assistancs ta Statas
to presare the identificaticn and classiticatian surveys requirsd in
subsac=ion (2)(1l) of this saction.

(¢) (1) The amount grantsd to any Stata For any fiscal yézr under
=his sae=ion shall not sxczed 70 per camtum of the funds sxpended
by such Stats in such year for carrying out approved methods and
procadures under this saction.

(2) There is autharized to be appreoriated $30,000,000 for
tha fisczl year ending June 30, 1873; $100,000,00Q for the fisczl
year 1974; $1530,000,000 fgr the fiscal year 1873; $20,000,000 or
she Fiscal year 1877; $80,00C,000 for the fiscal year 1973;
$60,000,000 for the f{isgal year 1979, and 380,000,000 for %de
#iscal year 1980 {or grants to Siatas under =his saction. Thesa
sums shall remain available until axoended. The Administrazer
shall provide for an squitadble digtminution of such sums =g the

s3tas with agproved methcds ind greoc2durss under this sacticn.
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Restricaion of Awarss

dne of the ways in wnich the Clean Lakss Pragr

am wi

coarainaticn is by limiting award aof Federal laks funds to 4ar2ias tad
acolying an f{ntagratad watarsned manayement &pEroach. Bafora making
iward, the Regianal AdminisTratdr must datarmine that any watar goll

cantral mezsures in the lake's watesrsned authorizad

included in an appraved 208 slan, or requirsd Qy saczian 442

- -

arzd ar ares orocseding ¢n apgreval schedulas L4Q CF

==

czmpl

Goals

under saction

The goal

of the Clean Lakes °roqran is to implement, througn assis-

tance to the Statas,

methods and procsdures O control sourcas of paitution

ts the Nation's publicly owned

lakes. Recognizing, however,

that this

freshwater lakes and to restore degraded

applies to all publicly owned lakes

and several thousand may nesd immediate action, the program has gstablished
2 mora specific goal faor the 1980-1985 period. The geal is %o protect at
least one lake whose watar quality is suitable Tor contact recreaticn, or

:Q :i A
populatﬂcn center.
tzncard Metropolitan Statistica

¥ the Census. However,

saleczing projects for funding.

res=ore a degraded lake to that condition, within 25 miles of
" A population center, in this context,

eyery major
ysually is a
| Area (SMSA) as defined by the U.S. Bureay

this definiticn will be applied with discretion in

Seme SHMSAs are so populous that 2 single

ciean 1aka would not De sufificient

+o meaet usar demand.

Conversaly,

in SMSAs

nezr the ccsan beaches, Days, large rivers, or the Gr

eat Lakes, thers may de

liz=le demand for lake protection or restoration.. In vaca

tjon and

wourist

areas wnere seasanal populations are high,

water cuality {s important to regional
may warrant priorily equal

quiganca cn INis asgect of project sele

g +hat accorded urban Tzkes.

and in other situations wnere laks

econcmy and quality of life, projects

More explicit

ction will be developed, but the nesd

Zop flexibility will
4
/

never be 2liminatad.
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TECHNICAL AND FINAMCIAL ASSISTANCE PROGRAMS

As discussed in sarlier sactions, the Clean Leakes Orcgram provides

uo to $100,000 per award and requires 2 30 percant non-Federal shars for
Phase 1 diagnostic-faasibility studies. Phase 2 awards ares available for
pollutien cantrol and/or in-lake restarzticn methods; there is no specifiad
maximum, but they require 2 30 percent non-rederal share. Tnus, signiviczant
amounts of money must be supplied by Stats, lacal or privates sourcas. As a
genera] rule, Federal grant programs ar gther Faderal monies cannot be usad
ta supply the Stats and local share; however, two axcaotions de axist. The
axcaptions are the General Revenue Sharing Funds from the Department ot the
Trezsury and the Cammunity Develorment 8lack Grants from the Qesartwment of
Mousing and Urban Development, both of wnich may he used as a part aoF the
Stata and local matching funds for the Claan Lakes Program.

N Mcon-Faderal Match

A number of Statas nave sat up specific funded pragrams 2 be usad as
non-Federal matching funds for the Clean Lakes Program. Qthers have grograms
which, altheough not specifically designed far that purpesa, ccould be usad to
sravide the lecal match (sese Table 11-1). [In the Statz/local saction of the
matricas, in Table 1l1-2, under the "Cedaral Program Matched” columnm, IRe
phrase "314" denctas Statas with funded programs specifically designed to
natch the Clean lakes funds and "314 possible," denotas Statas whers Ccrogran
funds may pravide the match under cartain conditians. Thirty-twe Statas <c
nat ;rcvfde'mat:hing funds. Caonsagquently, lacal units of government muss
argvide all the matching funds for the Claan Lakas Prcgram. Howaver,
Statz taehnicz] and administrative assistance may he uysad as an in-kind
mateh.

A< czn he saen in Table 11-2, most Statas have indicatad that they

do Jravide tachnical 2ssiszancs which can be usad as an in-xind matsh. Such
fF

k
u
—
et
[
ck
-4
(&)
a
O

Statz sarvicss as water quality monitaring and insta

squipment, lakoralory sarvicas, and 2nalysis oFf data ¢zn and navs Ssen
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usad as the jn-kind match. These sarvicas can also be provided at the
Tocal level and may include deonated time and squipment from qualified lecal
sources. Specific refersnce to using in-xind servicss is made in the hyro-
thetical case in Secticn 12.0 of this manual.

Combination With Cther Comolementary £f¥or:s

addition to providing direct matching funds, cther gragrams at the
Federal, regiohal, and State levels can be coordinatad with Clean Lakes
projects by aroviding funds for activities that arz not directly a part aof
the work funded under section 314. These ars also summarized in Tabie 11-2.
As an sxample, the Clean Lak=s Program requlatians specifically sxclude costis
for camtrolling point sourcz discharges, whers the sources can be alleviatad
hy permits issued under either section 402 of the Clean Water Act, or By the
clanning and construction of wastewater trzatment facilities under sacticn
201 of the Act. Nevertheless, it is recagnized that such contral of peint
sourcs discharges is sxtremely important in the lake resstorztion procass, and

a,

m
( f
(N
a

that whers passible, :this work should be coordinated with Cle2n Likas ora]
Thus, while refarancss to section 201 pregrams ars not included in the Stats
program sacticas of the matrix, 1t {s impertamt T2 check with the apprepriz
aregram offica to detarmine their applicability %o Clean Lakas restoraticn.

Qther examples ars recraational facilitias develcpment orodrams, su
as *he Land and Water Conservation Pregram under the Qepartiment of ¢
Tntarior's Heritage Canservation and Recrzation Sarvics They may not te
usad =5 orgvide matching funds te 2 Clean Lakes pr:ject, qut activitiss
funded under them can greatly enhanca the Benefits cobtainaktle with Clazn
Lzkes funds. Again, as with 201, ng reference appears in the matrix tg these
LAWCON pragrams.

Qenarwment of Agriculturs pragrams, gspecially in the ‘Agrﬁcultural
Stzhilization and Consarvaticn Sarvicz, the Farmers Heme Administraticn, and
she Sail Conservation Servics, are gther sxamplas of funded srograms wnich
may be usad with the Clean Lakes Program. [t is imccr:ant 31 remember that

zpnlications For Clean Lakss 2rojecss prsogosing <car ination with cther
comglementary zcaivities will reczive mors fayorzbla consideratian for
% 24,
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TES WITH PROGRAMS TO MATCH C

N LAKES FUNDS

Programs App]icgb}e
Under Cer=zin Conditions

Florida
Massachusattis™
Maine*
Minnesota

Mew Jersay
Nerzh Carolina
Oregon®

Puerto Rice
South Dakota
Washington™
Wisconsin

Arizona
Arkansas
California
Montana
Mehraska
Rhode Island

*Orgposad.

**0ropgsad, Phasa
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Sources of Additional Informat

Written descriptions of Federal, regionm nal, and Stats programs can be
found in Apoendix ¥ to this manual. The Federal programs ars divided into
thrae sections: thase providing financial assistance; those oroviding
sachnical, informetional, or advisory services; and those providing labor.
Programs providing financial assistancs to be coordinatad with the flezn
Lzkes Program have been summarized 1in the matrices in this chapter.
matricss indicata the department, agency, and pragram identification; type of
assistance; type of orajects which are eligible for the funds; anc the
aligible recipients. This information, alaong with +he totz] obligations fer
fiscal year 1980, average groject si ize, and various aspliczticn information,
has heen aobtained From the Catalog of Federal Dcmestic Assistance (availzble
in major libraries, or may be purchasad from the Superintendent oF Documents,
U.S. Government Printing 0Ffice). 'Where necassary, +the matricas have been
supplemented by data cbtained directly from grogram managders.

Two other Federz] programs are not included in the matrix but may de
usaful., The U.S. Army Corns of Engineers has & program wnich is crimarily
resaarch-orientad, dealing with projects such as aguatic plant control, Deach
g

srasian control, flood control, debris clearanca, and channel straigntanin

-
!
i

-
r
{1
0O
b 1
e |
(e}
(37}
-

nis assistancz is usuelly in the form o consulting and r2sezrch
by fceras serscnnel.

The other Federal gragram which does nat 2opear in the matrix is the

aaneral Servicas Administration's Nisposal of Faderal Surslus ezl z2nd

carsgnz] Sroperty Programs. This orogram provides for the {rz
groperty such as shandoned military installations from Tne
sg eligible rzcipisnts. The =ransfer is usually cn 2 specia
e:ends on the lecation of the propesad praject.

Informz=ion concsrning Stats znd rzgional programs was ghtained Treom
1

intarviaws with State 2and regional afFiecials. These programs 2re dascrited
in Acpencix ¥, and prasantad in the matricss in this saction.
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RAMGES OF PROMULGATED STANDARDS FOR RAW WATER SOURCES OF DOMESTIC WATER SUPPLY

Ixeellent source of waler Qood source of waler supply, Poor seurce of wnter supply,
supply, requiring disinfection requiring usunl trentment such requiring special or nuxilinry
Constituent only, ng trentment ns filtration and disinfection treatment and disinfection
BOD (H-dny) mg/l
Monthly nvernge: 0.76-1.6 1.5-2.6 , Over2b
Maximum dny, or snmple: 1.0-3.0 3.0-4.0 Over 4.0
Coliform MPN per 100 ml ’
Monthly nverage: 50-100 50-56,000 Over 5,000
Mnximum day, or sample: | I.ess than 6% over 100 Less than 20% over 5,000 Liesa thnn 6% over 20,000
Dissolved Oxygen
mg/l averoge: 4076 4.0-6.6 ) 4.0
% snturation: 169% or hetter 00% or better - .
pIl
Avernge! 8.0-8.06 5.0-0.0 3.8-10.6
Chlorides, max. mg/1 650 or less 60-260 QOver 260
Fluorides, mg/1 Lesa than 1.6 1.6-3.0 Over 3.0
Phenolic compounds, max. mg/1 None 0.006 Over 0.0056
Color, units 0-20 20-160 " Over 150

Turhidity, units - 0-10 10-250 Over 250
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A O A S T S SR R0 SR S A S RO R - T TR it e et

COMPARISON OF CHEMICAL CONSTITUENTS IN THE DRINKING WATER STANDARDS OF THE
WORLD HEALTH ORGANIZATION AND THE U.S. PUBLIC HEALTH SERVICE

Concenlrations In Milligrams Per Liler

WIHO Internalional (1958) WHQ Furepean (1961) U.8.I.1.8.710G2)
Permissible Iecessive Mazinmum Recommended Tolerance Recommended Mazimum
Chemical Constiluent Limit Limit Allowable Limit Limit Limit Allowable
Alky1 benzene aulfonate — o - ¢ - = 0.5 -
Ammonin (NIT) - e - 0.6 o s -
Arsenle —___oC e s - — 02 e 0.2 0.01 .05
Barlim o e nnamencs e s umaes s —_— s i — 10
Cadibom’ wo e s s _— - _— s 0.056 = 0.01
(5717 1 (117 (e S s S ki 200 i - - i -
Carbon echloroform extrnet______________ — o s — = 0.2 -
Chlorlde __ 200 600 . 360 = 260 s
Chromium (hexavalent) - . 0.05 iz 0.05 i 0.06
8111 RS e e 1.0 1.5 - 3.0 - 10 o
Cyonlle oo s e e — — 0.01 - 0.01 0.01 0.2
TEOERIE ot s e s e e o - 1.6 - 0.8-1.7# 1.6-B.4¥
Irom - 0.3 1.0 e 0.1 — 0.3 —_—
Jond s o 0.1 . 0.1 o 0.05
Magnesiom 6o 160 _— 125G¢* e . -
Magnesium -} Sodium sulfate___________ L 1000 _ o s - -
MAOnEANEEE. v e i smm s e 0.1 0.6 e 0.1 — 0.06 e
Niteate {ns NOs) oo — o e 650 _. 45 we
Oxygen, dissolved (minimum) . = G i 6.0 s s e
Phenolie compounds (ns phenels) ______ 0.001 0.002 - 0.001 i 0.001 -
Helenlum: .o _—ooeapasenss o s — 0.05 i 0.06 - 0.01
Hilver coccacenannaccnnrornnTun TS - — _— = . — 0.05
Bullals covceeerpaaercg e 200 400 . 260 ' ss 260 =5
Total sollds ____ . 60O 1600 - o - GO0

ZANC o . 6.0 15 _ 5.0 _ 5.0 .

* After 10 hours contact with new plpes; but water enterlng a distributlon system should have less than 0.0% mg/l of copper.
*¢ I Lhere are 250 mg/] of sulfale present, magreshum should nol exceed 30 mg/1,
% Hecommended Umis and maximum sllowable concentrations tary Juveisely with mean annual temperalure. Eee table 5-1.
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WATER QUALITY OBJECTIVE

S AND MINIMUM TREATMENT REQUIREMENTS

Waters and Underground Walers

Waler Quality Objectives, Applic

able 1o Recelving Walers,

for Salt and Fresh Surfoce

Waler qualily »
waler usos

¥

A. WATER BUFPLY,
DRINKING. CULIN-
ARY & FOOD T'RO-
Crasing

Withont kealment other
than simple dirinlection
and removsl of naturally
present impurities

-
p. WATER BUPTLY,
DURINKING, CULI-
NARY & FOOD FRO-
CESSING

With trealment equal Lo
coagnistion, aedimenta-
tion, filtration, dixinfec-
tion snd sny mdditional
treatment necessary for
removing naturally
present impuriliea

—

. PATHING, BWIM-
MING AND
RECREATION

Hole: When walers are
wned for recreational

s such as fishin
.W.rﬂ.d_.ﬂ_ . explusive =—a
hathing & swim

Be
the number 1000 may
e anbatituted for “'240"
In statement of coliform
ablective
bt i A
pD. GROWTH &
PROPAGATION OF
FI91, BUELLFISH &
OTAER AQUATIO
LIFE

Organlalma of the
collform grovp

2..-___4. suspended
& seltieable sollds
& oludgs doposile

Tasle- or prior-
producing
subslances

Most probable number
coliform Lacterinl con-
tentol s represenlative
number of snmples
shoulil avernge Jens
than 5O per 100 ml.

in any month

Hone atiribulable to
semsge, indnalrial
wasles or other wasles
or which, aller reason-
able dilulion & mixture
with receiving walers,
Interfers with the best
1se of these walers for
the purpose Indicated

M.P.N. eoliform bac-
terial content when -
socisled with domestio
sewage of & represen-
talive number of ram-
los should averags
53 than 2000 per 100
mk. and rhould not e-
ceed this number in
more than 20 per esnt
of samnples examined
in any month

Bamn as for use A"

above

Nons atliibutable to
sewage, industeinl
wasles, or olher wasles

i
Mone sttributable lo
sewage, indinstrinl
wasles, or other wasles
which, after ressonable
dilution & mizture,
will increase the thresh-
old odor number

abave eight (8)

Taoxle, tolorad, or

—

Minlmum treatmanl

Coliform bacterial con-
tent of & tepresentalive
number of samplea
should average lem
than 240 per 100 ml.
and sbould not excred
this number in more
than 20 per epnt ol
samples exnmined when
pasocisted with domes-
tic pewage (seq nole
under "C" st lelt)

Hame ua for use A"
above

None atlribulable to
sowage, industrinl
waslen, or other wastes
which, allor ressonable
dilution & mizlure,
will intetfere with Lhe
best use of theee walers
[or tbe purpose Indi-
caled

Colilorm baelerial con-
Lent of & representative
number ol samples
sbould not have »
median eoncentration

realer than 70 per

00 ml. fn waters uned
for the growth & prop-
agulion of shellfish

Bame as for usa “A"
above

None sllsibulable to
sewage, induslrial
wastes, or olher wastea
which will inlerfere
with the marketability
or propagation of ree-
reational or commerrial
fish, shellfinh, or other
edible arqualio forma

E, AORICULTURAL
AND INDUSTRIAL
WATER BUPI'LY
Without trealment ex-
cept for the removal of
malursl impnrities to
meet apecial quality re-

uireropnts, olher than
._f_.sa clansified under
*A" above.

Mote: For agricultuml
water supply, malinity
and aodinm hazards pre
determined by elactrlcal
conduelivity (EC X 107
and sodlum adsorption
ratlo (FAN). Walers
high bo both salinity and

wm Are aa...a.i__u. un-
guilabla for irrigation
purponca, (Ben “clamifi-
eation and use of irrigs-
tion waters™, circular
Ho. 009, U.H. Depart-
ment of Agriculture,
Movemler, 1055)

Bama s for une ""A"
above

None altributable to
powsge, Induslrial
wasten, or other wasles
which will adyetsal
afect tha marketability
of agrienitural or in-
dintrial produce

Dissolved other deleterlove Phenollo High tempeealure renuiramnnts Tor
oxygen pH aubslances compormils on wasles domasllc anwage
(lrealer then fve ___.._:j._a_..nagn. Mone alone of In Lcss than Bye (5) | None Mot in sufficient quan- | Bedim atation and
(6) parts per mil- | cenlralion ex- combination with parts per billion titics alona or io eom- | effective disinfection
livn except for premed as pll other subalances or hination with other
underground should be main- wasles |n suficiend waalen Lo inlerfers
walers tained hetmeen amounla or of such with the use Indicated
6.6 and 8.5 nalyre aa o make
receiving waler un-
ealn or unsuitable
far use fodiraled .
(U.8.P.ILB. Buls)
I e
(lreater than fiys | Bame pn for use Bame sa for use "A*" | Leea than five (5) None alons | Sama as for vas “A” Sedimentation and
(B) parta per mil- "A" above nbove parls per hillion or in com- | above affcelive disinfection
lion exceph for bination
underground with other
walets mubalancey
or masles ns
to make
receiving
waler unfil
or unaale for
the use
indicated !
(Jrenter than fiye | Bame pa for Use Bame a1 for Usa A" | Lem than 26 paris | Bame pa for | Bame as for use A" Bedimenlation and
(B) parts per mil- “A" above nbove or upe "B above efeetive disinfeotion
lion in sufficient shove
amonntsauch aa lo
mpart s residual
tanle to recres-
tional or commer-
einl fish, shellfish,
or other aqualio ¢
Torma
b
|
(reater Lhan six Bame aa for use Za!..-_:...a or in Bame o3 for use Hame a4 for | Nonafnsufficlent Bedimentation forall {
(6) parts per “A" above eombination with “C" above uss "I quantily aa Lo be in- usea gnder thia group I
million other nubnlances of ahove Juriouy Lo or inletfers | but disinfection re- "
waales Lo pufficient with the norms] propa- | quited in addition only '
smount or of such gotion of fish, shellfish, ﬂ discharged Into F a
characler n3 lo make or other aquatio file walerg naed lor the t
recelving walew un- growlh & propsgation
wafs or unmitahle of shellfish, mﬁz com-
for use Indicaled merclal or recroational
Qreater than thres | Hydrogen Ton con- | Bame = for use "A"" | Hone In sufficient | Bame 24 for | Bame 23 for usa "A" Bedimentation and
(3) ql___. per eentration ex- abore quantily as lo vee "'B” sbove efiectivn disinlection
million pressed a9 pli make receivin above
should ba maln- waler _..sem—-m_a
talned between for use indieated
80 &95
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ADDENDA

RECHARGE AREAS
WEST GERMAN MODEL

Recharge Area - public wells

Collection area
a.) ACone of depression anywhere from 0-20000feet

1.}

2.)

G

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

Less protection area
any bacteria deposited in the soil-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

Sources

1.) Hydrological mapping
2.) Depth of water table
3.) Saturated thickness
4,) Seasonal fluctuation
5.) Cone of influence

Groundwater availability maps

Professional study

U.S. Hydrological Atlas.
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Figure 4

I11E NITROGEN CYCLE IN SOIL AND GROUNDWATER
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Figure 5

THE NITROGEN CYCLE IN SURFACLE WATER
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L3s (Kgs) Nutriant in Lake

Mutrient Calculations

1 Gal = 3,85 Liters X ppm = Mg/Gal.

Yg/Gal. x Total Gallons in Lake = lbs. in lake

433 550 Mg/lb.

1bs. in lake x .454 = Kgs in lake

Flowing Streams ( Need gals. per sec. and ppm)

Cubic Meters

Kg/sec = Mg/lLiter X (Gallons x .00378)
1000
Sec's Day Month
Kg/sec x 86400 %« Days = Kg/mo x 2.2046 = lbs/month

Conversion Factors

Ascres x 405 = Hectares Tlow

Hectares x 2.741 = Acres

” x 10,000 sg. Meters width w
acres x 4047 = sq. Meters ? rx = Av Depth
» ; =
8y, Memens m JO0L = BERCARE %« ¥ x W = Cubic feet of inches/sec's
Feet x .30&8&8 = HMeters
Gallons x 3.785 Liters l?;ggs - C.F. x 7.48 Gals/ef = Gals./sec'

Kg = 2.2046 lbs.
le. X -"45& = Kg }

&0
3 . 's 3 . = 1 minut
vis. x .9lb44 = Meters no. of sec's x Geals Gal?igz/nlnu e
1 Acre = 43,580
1 Gal H,0 8.345 lbs. Culverts = use Robts computerization

1 Cubic fcot H o = 7.48 Gals.

2
£2.42 lbs.

i " "

| 4cre Foct = 2.719,041 lbs.
" L = 325,829 Gals.
inches x 2.54 cm.

ug/L = pgb = .00l ppm
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METHCDOLCGY

Hydraulic Farzameters

Yvydraulic Residence Time = Theoretical time re uired to displace
3 P

lake or pond volume based on «nown 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 inflows surface tribs + rainfall) - (mean

discharge outfall + evaporation)
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EVAPORATION
Methodology

£ = .771 (1,465 - .OL8EB) ( b4 = ,118W) (Ca - CD)

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 temperature of water
curface, in inches of mercury

C.= mean vapor pressure of saturated air at the temperature of the
dew 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 type
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 recorded 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
recorder located 6-8 inches above the pan.

Evaporation readings are inches.

The loss from a natural water surface = evaporation of U.S. Weather
Servive ¥ .70

Lake evap.. inches = UsWs x .70
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T0:

AFFROVED LIITS - MAINE PLUMBING 00U, PART I -

RECIRCULATING TuRLLIS

1. Thetford Corporation L

(Lycle-Lat)

Ann Arbor, Michinan 8.

2. Moncygram
Mornogram Industris
1165 East 230th Street
Carson, California 90745

3. Pureway Corporation
Pureway
301-42nd Avenue
tast Mobile, I1linois 01244

4, Vapor Carparacion

Main Office 1G.

65420 West Howard Street
Chicago, I[liinois 60648

5. Sedrs-Roebuck Company
6. Montgomery Ward

INCINERATING TOILETS

1. (Destroilet) 4.

LaMere Industries, Inc.
227 #. Main Street
Walworth, Wisconsin 53184
2. (Incinalet)

Research Products Mfg. Co.

F.0. Box 35164

Airlawn Station

Dallds, Texas

3. Tekmar Corparation
(Thermajon)

ELECTRIC INCINERATING TOILETS

1. Incinolet 2.

Research Products Mfg. Company
P.0. Box 35164

Airlawn Station f
Dallas, Texas

Sy L1O7E

PRIVATL SLWAGE DISPOSAL REGULATIONS

J.C.- Penny

Thioko!l MPB-10 Chemical Tailot System-
Thiokal Chemical Corporation

Wasatch Division (Model MPB-10)

P.0. Box 524
Brigham City, Utah 84302

Multi Flo Home System for Recycling
Wastewater

(Unit RS-1) (Unit RS-2) B
Multi-Flo, Inc.

500 Webster Strooet

Dayton, {hio

Chrysler Corporation
(Aqua-Sans)

Dept. 2100
P.0. Box 25200
Noew Urleans, Lonisianna 70129

Clear Water Inc. (Pyrolet)
P.0. Box 634
Sheboygan, Wisconsin 53081
Lake Geneva A & C Corporation
Box A9

200 Elkhorn Road
Williams Bay, Wisconsin
(A.C. Storburn)

£3191

Incinomode

[ncinomode Sales Company
P.0. Box 879

Sherman, Texas 75090

N-Con Systems Company, Inc.
Thermax
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COMPOST TOILETS

1.

Ecolet 4,
Recreational Ecology Conservation
of United States, Inc.
9800 West Bluemound Road
"ilwaukee, Wisconsin 53226

Clivus-Multrum
14A Eliot Street
Cambridge, Massachusetts 02138

Biu-Let

Biog-tltility Systems, Inc.
P.0. Box 135

Narberth, Pennsylvania 19072

CHEMICAL TOILETS

L.

~
o

wun

LOW

Fiberglass Chemical Toilets 6.
Chic-Sales Company, [nc.

P.0. Box 689

Hillview Building

Santa Ana, California

Vapor-Monogram ‘lew-Matic Toilet
Vapor Corporation

6420 West Howard Street ‘
Chicago, [11inois 60648 B.

Mansfield Sanitary, Inc.
Perrysville, Ohio
(Sani-Pottie 947) Q.

Mile Ahead Industries Inc.
41 West Putnam Avenue 10.
Greenwich, Connecticut 06830

Witerless Comfort Station
Burlway Road

P.U. Box 1026

Burlingame, California 94011

WATER FLUSH TO[LETS

Safeway Toilets B
Safeway Sanitation
79 Arayle Avenue
Ruffaln, Hew York 14226 !
Micraphor Tailels 4.
Hicrophor, lnc,

279 fast San lrancisco Avenue
Jillite, falifarnia 45499
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AZA Adhesives & Plastics

" P.0. Box 302

Stow, Massachusetts 01775

(Soddy Potty)

Toa-Throne .Compost Toilet
P.0. Box 752
Corona del Mar, California 92625

Thetford Engineering Corporation
P.0. Box 1285

Ann Arbor, Michigan 48106

(Aqua Magic, Porta Potti)

Sani-Mate ;
Zurn Industries, Inc.
Erie, Pennsylvania

Todd Enterprises, Inc.
Providence, Rhode [sland
(Mini-Pot)

Sani-Matic Corporatiaon
(Uncle John Dry flush)

NHonogram [ndustries
(Tota-toilet)

American Standard
P.0. Box 2003
New Brunswick, New Jersey 08903

Kohler Company
kohler, WS 53044
(Water guard toilet)

]




