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I. PROJECT UNDERSTANDING

Wengell, McDonnell & Costello, Inc. (WMC) was selected by the Town
of Winchester's Highland Lake Commission to prepare a report
discussing the feasibility of dredging five coves areas on Highland
Lake located in the Town. The study was funded under a 75% grant
program administered by the Connecticut Department of Environmental
Protectlon‘s {DEP) Clean Lakes Program (Sectlon 22a 339 CGS).

It appeared, from prev1ously prepared reports and observations,
that. -dredging activities within the study - areas could be
accomplished by dry excavation of the sediments following ‘the
yearly drawdown of the Lake. This study, therefore focuses on the
dry excavation of sediment, while also discussing other potential
methods of dredglng such as hydraulic and drag llne dredging.

The work plan was based on the findings. of the preVIOusly prepared
'nghland Lake Diagnostic Feasibility Study ~The scope of the work
is descrlbed in this section. ' ‘ : :

Background Descrzgtlon

nghland Lake is located in the Town of Wlnchester and has beens
identified as a priority recreational water body. (See Figure 1 -
Project Location Plan). In the recent past, Highland Lake has .
experienced problems with lake water quality.  Water quality
monitoring investigations by the DEP following winter drawdown of
the Lake led to the theory that potential sources of these water
quality problems are the deposition of unconsclidated sedinents in
several coves around the Lake (Reference No. 1) and uncontrolled
macrophyte growth. o

Attempts were made to control macrophyte growth by drawing the lake
down to’' the maximum possible in the winter in order to kill off
growth. - This was not effective, and in fact had some negative
effect. 'During the winter drawdown, when the sediments were
exposed, they tended to wash into the central Lake area so that in
the spring when Lake activity was high, these sediments became
suspended in the Lake water, thus reducing -water ~quality.
Additionally, these sediments contain organic materials which.may
be decomposing, thereby causing a reduction in oxygen levels in the
Lake water. According to residents living on the Lake, many coves
that used to have sandy bottoms 20 to 30 years ago, are now covered
with these soft sediments.

Introduction

It has been shown through past experience, that Highland Lake.can
be drawn down approximately 8 feet to expose the lake bottom in the
shallow cove areas. Based on this fact, the DEP has suggested that
a feasibility study for removing this unhconsclidated sediment
should be performed, with the focus on drawdown and dry excavation
of sediments rather than hydraulic dredging.

1
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As discussed later in this report, hydraulic dredging requires a
substantially longer time to perform and will usually be more
expensive than dry excavation.

Hydraulic dredging also requires large containment areas. in close
proximity to the lake for dewatering and storage of the dredged
material prior to disposing of the settled sediment off-site. This
requirement alone can determine whether or not hydraulic dredging
is-a feasible alternative for removal of unconsolldated soil from
the lake cove bottom areas.

In;addltlan, operational problems for hydraulic dredging could be
expected in the study coves, due to the irregular nature of the
cove bottoms, large boulders, miscellaneous debris and the presence
of docks on permanent concrete piers. .

A 51gn1f1cant problem associated with hydraullc dredglng is that
land of sufficient contiguous area  for use in containment of
dredged materials, in proximity to the coves, 1is not readily
available. This is due to the fact that the land that may be .
available for this purpose is owned by many different individuals
and is developed with individual residences. In: addition, the
topography is usually excessive in slope and the engineering
properties of the soils are not considered adeqguate for elther‘
excavated or embankment type containment areas. : - :

Cost .differences between hydraulic dredging and dry excavation is =
another. reason why dry excavation was to be . given greater -
consideration in this report.-- o oo -

Other_drawbacks to performing hydraulié dredginq may include:

1) Limited -operational capabilities; the dredqe' would
encounter many underwater obstructions such as piers and
boulders.

2) Hazardous conditions to lake recreational users; the
dredge requires a cable system extending to shorelines
for operations and must provide warning markers to
protect lake users such as motorboats, sailboats and
swimmers.

For the above noted reasons, and due to the fact that the Lake can -
be .drawn down to expose the cove bottoms, hydraulic-dredging was
considered by the DEP, the HLC and by WMC .to have very. low
feasibility.

This report, therefore, focuses on the dry excavation of sediments.

The five study areas are identified in Figure 1 - Project Location
Plan. '



The five study areas are 1dent1f1ed ln Flgure I~ PrOJect Locatlon“
Plan. ) i

The coves studled are as follows:

1) Resha Beach Cove, located at the southeast corner of Flrst'
- Bay. : ‘

2)'Sandy-Cove; ldcated at the south shore at the east side of
First Bay, just west of Shore Drive.

3) Sucker Brook Cove, located at the outlet of Sucker Brook on
©~ the west side of the Third Bay. ‘

4) Taylor Brook Cove, 1ocated-at the southwest corner of the
Third Bay.

5) Jean Lore Cove, located at the east shore of tha Thlrd Bay
just north of Wheeler P01nt. :

Il. COVE STUDY AREA INVESTIGATIONS :

Investigations Performed

‘During- October of 1990, topographlc and hydrographic survey of the
five coves were performed This survey information enabled the -

development of several maps used in this report. As part of the
survey, water surface pipe probes, located by survey, were used to
determine sediment depths. The probes were conducted in a grid
pattern with no less than 20 probes per cove performed in order to
develop a sediment depth contour map and determine volumes of
sedinent to be removed (See Sectlon VI., Ex1st1ng and Proposed Lake
Cove Bottom Mapplng) e

Addltlonally, a minimum of four borings at each cove were conduoted

by the use of a barge mounted- boring rig. ~These borings mnot - only

served to increase "accuracy of the estimates of the depths of
sediment but were also used to determine bearing capacity of the
soils and to extract two samples from each boring:; one from the
unconsolidated soft sediment layer and one from the underlying
granular material..

In addition to the boring samples, a minimum of four grab samples

per -cove of the:unconsolidated sediment layer were also taken. The
samples were analyzed to determine material characterlstlcs.1;-' '

The cove study area investigations were conducted when the Lake
was at its normal pool level with an assumed elevation of 880.00
feet based on the United States Geologic Survey quadrangle map for

. this area. Additional survey and. observations were made once the

annual drawdown of the Lake was completed.
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Laboratory testing of the samples extracted from the borings and

the grab samples of the unconsolidated sediment -layer  were

conducted to determine the following properties when applicable: -
- grain size |

- organic carbon

dewaterlng/drylng characterlstlcs
- commerc1al/agrlcultural attrlbutes

Additionally, one sample from each cove was analyzed;for metal
toxlclty

The sedlment samples were analyzed by the Connectlcut Agrlcultural
Experiment Station Laboratory, New Haven, Connecticut for all of
the properties indicated previously, excluding the test for Metals
Toxicity. Metals toxicity testing was conducted by Northeast
Laboratories of Watertown, Connecticut, a State of Connecticut
Licensed Lab. S - =

Results of Investigation and Testing

The results of the borings and the surface water pipe probes
indicate that the depth of sediment in the coves averaged
approximately three feet, while in-some coves,- particularly Sucker’
Brook and Taylor Brook Cove, the sediment depths reached in excess
of five feet (see Appendix B, -Boring: Results) : :

The soil borings also indicate the penetratlon re51stance of the
underlying consolidated soils determined by dropping a 140 pound
weight from a height of 30 inches onto the 2 inch diameter boring
sampler. The penetration resistance is measured in the number of
blows of the weight it took to cause the sampler to penetrate 1

- foot into the sediment. This information enabled a preliminary -

determination of the suitability of the underlying consolidated
soils to support the type of excavation machinery: that might be .

used in the removal of the unconsolidated:sediment. Given -the -
penetration resistance of the soils, 5 blows per-foot in the worst

case and 50 blows per foot in the best cases, the bearing capacity
of the underlying conscolidated soils can be estimated to be in the
range of approximately 1000 pounds per sgquare foot (psf) to 8000
psf. The bearing capacity of the consolidated soils can be assumed
to remain relatively unchanged -after lake water level 'drawdown
since the soils are, in general, cohesionless with trace amounts
of silt.

The results of the laboratory tests  indicate -that the ..
unconsolidated sediment can ke dry excavated and used for a general
£ill material or if mixed with a high organic content material
could be used as topsoil without health hazards.

5



The Connectlcut Agrlcultural Experlment Station Laboratory has

recommended the addition of limestone, and’ 5-10-10 fertilizer
should the sediments be proposed for use as topsoil.

The laboratory tests also indicate the followan ranges and
observations for the sediment sampleS‘
1) The range of soil texture for the sediments is from sand
to loamy sand. . R _

2) The organic content ranges from very low to high.

3) The pH range for the samples is from 4.9 tc 6.3, slightly
acidic.

Various amounts of limestone are recommended to be added to-

-adjust the pH of the sediment.

4) Nltrate nltrcqen results range from low medlum to . low
high.

5) The ammonia nitrogen ranges from low. to high.
6) The phosphorus ranqes from low to high.

7Y The potassmum ranges from 1ow to medlum;.

8) The calc1um ranges from low to medlum hlgh.

9) The-magneSLum ranges from low to medium high content.

Thus, the recommendation for the addition of-a fertilizer if the-
sediment is to be used as a topsoll (see Appendlx C for 1aboratory-'

test results)

Addltlonal testlng would be requlred once the sedlments are:
excavated, transported to their final destination and their use-
1dent1f1ed to determine exact amounts of limestone or fertlllzer L

to be added if to be used as topsoil.

Ncrtheast Laboratories of Watertown, Connectlcut has performed thev
metal toxiecity (EP Toxicity) testing and as indicated in Table 1, -
all parameters are well below threshold limits establlshed by the-

U.S. Environmental Protection Agency.

The levels of barium were at slightly higher concentrations than

normally found in this region, but are still well below establlshed '

limits.




Thé following;tab1e summafizés the test results:

" TABLE 1

TOXICITY CHARACTERISTIC LEACHING PROCEDURE TEST RESULTS .
(all concentrations in milligrams/liter)

' Cove . .. Threshold

Test Resha Sandy . Sucker Taylor Jean EP Toxicity
Parameter Beach Brook Brook Lore Maximunm .Conc.
Lead .01 .01 .03 .01 .01 5.0
Cadmium <.01 <.01 <.01 <.01 <.01 1.0
Chromium .03 .02 .02 .02 .03 5.0
Arsenic L. 04 .03 .04 <.01 .05 5.0
Selenium. .. . <.01 <.01 <.01 <.01 . <,01 1.0 .
Mercury - <.005 <.005 <.005 <.005 <.005 0.2
Barium 3.0 10.0 <1.0 4.0 8.0 100.0 .
Silver <.01 <.01 <.01 <.01 <.01 5.0

(See Appendix C for complete laboratory test data.)

Implications of Results on the Feasibility of Dredging

Since historically it has been shown possible to draw down the Lake
approximately 8 feet (to elevation 872), and underlying
consolidated soils appear to be capable of supporting excavation
machinery, dry excavation of the sediments appears to be .a highly
feasible alternative to hydraulic dredging of the sediments. -

A disadvantage of dry excavation is that ali of the sedlments can
not be removed by dry excavation alone. The level of groundwater .

in the immediate area of the coves can be assumed to be relatively -
the same as the water surface elevation of Highland Lake. Assuming ..
an elevation of 880 feet for normal water surface and a drawdown -.
of the water surface of 8 feet for dry excavation cperations, the

groundwater elevation will be approximately 872 feet.

At this elevation of 872, not all of the unCénsolidated sediments
will be. exposed for dry excavation.  Removal of the remaining: .

unconsolidated sediments could be accomplished by a combination of . .
drag line excavation and hydraulic dredging, if desxred._ The,cost_,

for this additional dredging may be prohibitive, however, and is.
reported on in latter sections of this report. In addition, since

the Lake 1is now typically drawn down only 4. feet, the remaining . -

sediments will not be exposed to erosion and deposxtlon into to the
deeper Lake areas.



e

The approximate total volume of saturated, unconsolidated sedlments
for each cove area was determined- hased on the investigations
performed. These volumes - are approximations based upon the
somewhat limited data collected and would be confirmed during final
design of any dredging project: - The estimated volumes are as
follows:

1) Resha Beach Cove : 41,000 cubic yards (total}
2) Sandy Cove ¢ 8,000 cubic yards (total)
3) Sucker Brook Cove : 56,000 cubic yards (total)
4} Taylor Brook Cove : 20,000 cubic yards (total)
5) Jean Lore Cove :_ 11,000 cubic vards (total

Total :136,000 cubic yards (total)

As noted, all of these materials could not be dry excavated due to -
water elevations. Based upon this fact, the followxng summarlzes -
the sedlments that could be removed by dry excavation alone'

21,000 cubic yards
6,000 cubic yards
50,000 cubic yards
17,000 cubic yards
6,000 cubic yards

1) Resha Beach Cove
2) Sandy Cove

3) Sucker Brook Cove
4} Taylor Brook Cove
5) Jean Lore Cove

LTI Y I Y l_o e

‘Total :100,000 cubic yards

Based on dry'excavaﬁion alorie, and a depth of drawdown of 8 feet
the total - volume of sediments that could be removed is"
approximately 100,000 cubic yards. :

Conventional = excavation machinery for removal--of-“the dry
unconsolidated - sediments above- elevation 872, should’ consist of-

-articulated dump-trucks for-earth-moving-within the cove-areas (off— -

street), street dump trucks, wheel loaders, low earth pressure bull*”
dozers, and low earth pressure tracked excavators._ ' a

Additional work to enable efELCLent removal of the sedlments by

these means nay 1nvolve, but’ may not be limited to: ‘construction

of ' temporary haul roads and ramps, - and placement ' of tepparary soil
bridging ~ materials such as timber beams or mats to  enable"
excavation of and in soft areas (areas with low bearlng capacmty)'
and hand excavatlon around plers and docks. e '

The exact method and ‘equipment used to perform the dry- excavatlon
would be determined during final design of any dredging program by
the designer and ultimately by the selected excavation contractor.




" The approximate limits of sediment removal within each cove are

indicated in Figures 2, 3, and 4. These figures indicate the

existing sediment depths currently existing in the coves, the water
" depths currently existing (existing bathymatry) and the proposed

bathymetry after removal of the sediments.

As noted, additional materials could be dredged from the cove-areas

by ‘hydraulic dredging beyond the limits of the dry excavation

(beyond the limits of the .8 foot draw down). The approximate
- additional total saturated volume of unconsolidated sediments that
-ﬁ_could be removed only by hydraulic excavatlon for each cove area
_jls as follows: A

~ .1) Resha Beach Cove : 20,000 cubic yards
~.2) Sandy Cove
3} Sucker Brook Cove
- :4) Taylor Brook Cove
5} Jean Lore Cove

2,000 cubic yards
6,000 cubic yards -
3,000 cubic yards
5,000 cubic vards -

5 % an

Total : 36,000 cubic yards .

Based on hydraulic excavation and a depth of drawdown of 8 feet the
total additional volume of sediments that could be removed after
dry excavation is 36,000 cubic yards.

Areas of the study coves that would require hydrauiiq_dredginq for
total removal of the unconsolidated sediments are, as noted, below
elevation 872. ' _

Since hydraulic dredglng has low feasibility. technlcally, is
relatlvely expensive and these sediments will not be exposed to
erosion forces to any great degree in the future, 1t is recommended
that sediments below elevation 872 remain.

While it is ant1c1pated that there will be somewhat less total

volume to excavate once the Lake water level has been drawn down

a few months due to the dewatering of the sediments resultlng in
shrlnkage of the volumes, the potential decrease in the volume is
considered to be inconsequential to this fea51b111ty study.

Therefore, based on a dry axcavatlon and a depth of drawdown of 8
feet the total volume of sediments to be removed is estlmated to
be 100,000 cubic yards. :

Thus, to summarize the results of the investigation.and sediment
sampling, dry excavation of the sediments is a feasible method to
remove the unconsolidated sediments found in the Lake coves, and
it appears to have much greater feasibility than - hydraulic
dredging. :
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As noted, not all of the unconsolidated sediments can be removed
by dry excavation without a drawdown of the Lake levels below
elevation 872, approximately 8 feet below normal water surface
level due to high groundwater and excavation in the water.

Drawdown of the Lake in excess of 8 feet in order to expose
additional soft sediments is technically feasible, but may not be
desireable. A drawdown of the Lake's water level below 8 feet will
require the use of pumps or siphons at the Lake spillway. The
drawdown in excess of 8 feet may, however, adversely affect fish
and other aquatic life as well as other environmentally sensitive
areas and this must be considered in the final design of the
dredging program.

A high percentage (approximately 74 percent) of the soft sediments
made up of organic materials and fines contained in the coves will
be removed. These materials will no longer be available in large
quantities to wash into the central Lake area durlng the winter
drawdown of the Lake, subsequently becoming suspended in the water
and reducing water quality when Lake activity is high.

Additionally, the volume of organic materials contained in the
coves will be greatly reduced. It can therefore be expected that
less organic material will be decomposing and thus, oxygen levels
in the lake water may be stabilized or in fact improved.

It is expected that on average, the depth of the lake coves will
increase by approximately three feet and Lake water guality and
user enjoyment when fishing, swimming and boating should improve.
The increased depths will not entlrely prohlblt weed growth, but
will remove organic sediments thus 1mprov1ng water quallty and
inhibiting growth.

Laboratory testing has confirmed that the sediments to be removed
from the coves ccould be utilized in a number of ways. Possibly and
in many cases, the soils could be used as a topsoil material once
they have been screened, treated with lime, fertilizer, and if
desired, additional organic material. Another use for the soils
iz as a general fill material, which would not regquire any
additions to the soils. Toxicity tests confirm that once the
materiais are removed they should pose no significant health
hazard.

III. REMOVAL OF THE SEDIMENTS IN THE FIVE STUDY AREAS

Several methods are available for removal of sediments for lake
bottom areas. However, not all methods are applicable due to
project operational concerns and project expense concerns.

This section of the report discusses the methods of dredging and
the recommended method of dry excavation.

13






Methods of Dredging

Hydraulic dredging and wet drag-line excavation are performed under
water, and are generally performed from a barge or barges, with the
~equipment (hydraulic dredge or dragline with clam shell) operating
on a cable stayed/coperated barge.

Wet Drag-Line/Clam Shell Excavation

Wet drag-line or clam shell excavation is generally performed from
the shoreline but may be performed from a barge. The excavation
equipment typically consists of a crane with a cable controlled
clam shell or bucket. The clam shell is swung out (cast) into the
lake and sediment is "grabbed", the clam shell is withdrawn and the
sediment deposited either on shore or on;a barge. For the dragline
method, the bucket is dragged, via cable, into the sediment and the
sediment withdrawn for deposition on the shore or barge.

When drag-line excavation is performed from the shoreline,
excavation 1is usually capable out to at least 20 feet from the
shore. The cast (length that the clam shell or bucket can be
thrown) of the drag-line may be reduced due to cbstructions of the
crane's boom. Obstructions in the path of the boom's swing are
usually removed prior to operations. Obstructions and other items
which limit or determine the feasibility of drag line operations
from shore are: 1) Trees and brush, 2) Overhead utility wires, 3)
and various structures.

Drawbacks to this type of dredging include lake water turbidity
problems and wash off (sediment slurry) into the lake and onto
surrounding upland areas. Barge mounted drag-line excavators
require an additional barge to receive excavated sediment and to
haul or pump the sediment to a containment area located on shore.
Containment areas are discussed below under hydraulic dredging.

Additionally, a cable system is required for the operation of the
barges in order to keep the barges in known locations for accurate
removal of sediments.

Hydraulic Dredging

Hydraulic dredging is performed from a barge with traversing cable,
lateral positioning cables, and corner anchors with positioning
winches and clevis ends (See Figures 5a and 5b - Typical hydraulic
dredging setup). The equipment that is mounted onto the barge
consists of a diesel engine to power the auger/tiller cutterhead,
severe duty centrifugal slurry pump and a traverse winch.

There are several manufactures providing complete hydraulic
dredging equipment and private contractors are available with
dredging equipment.

14
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The hydraulic dredge works by lowering a boom with an auger/tiller

"cutterhead and centrifugal slurry pump into the sediment to be

removed and winching the dredge into the sediment. The process
proceeds along a single preset path along the traversing cables
until the end of the line. The cutter head/boom is then raised and
the lateral cables are adjusted to position the dredge and cutter
head aover the next path of sediment to be removed. In order to
insure that all of the sediment to be dredged at the current boom
depth is dredged, a slight overlap of the current path of cutter
head and the previous path of the cutter head is provided.

Hydraulic dredge operational problems could be expected if this
alternative is selected due to the irregular nature of the cove.
bottoms, large boulders, miscellaneous debris and the presence of
docks on permanent .concrete piers. Debris and 1arge boulders are.
sometimes felt by the operator who must then raise and then lower
the boom. If the operator does not feel obstructions or debris
such as football size rocks, the cutterhead jams and must be raised
and freed. This will lower the sediment removal efficiency of the
hydraulic dredge. . ) '

After the dredged sediment is augered out, it -is pumped to the
water surface through flexible conduit then via this conduit with
1ntegra1 floats to shore. After reaching the shore the material
is conveyed via rigid conduit to a dlscharge point in a prepared
containment area. .

Land of sufficient contiguous area for use in containment and
treatment (settlement, flocculation and dewatering) of the dredged
sediment slurry in close proximity to the coves is a requirement
of hydraulic dredging activities as well as with wet drag-line
excavation. - In general, the sediment slurry, which in this case
is expected to be 70 percent liquid and 30 percent solids, is
pumped through rigid conduit to the containment areas. Booster
pumps are required for extreme elevation differences or for pumping
distances over 3,000 linear feet. If this alternative for sediment
removal is selected, assuming adegquate containment area could be
located, booster pumps will be utilized due to extreme elevation
differences and the length of pipe that will be required.

The containment area should consist of three impoundment areas
(lagoons) with flow through the lagoons in series. The first
lagoon would accept the slurry and act as the primary settlement
lagoon where liquid and solids separate under guiescent conditions.
The second lagoon would accept overflow from the primary lagoon and
would also serve as a settlement lagoon. The third lagoon would
act as the final clarifier after which the water should be suitable
for return to the lake.

Floc inducing chemicals, not unlike those use to clarify drinking
water may be added in the lagoons to speed the settlement process.
Testing of the sediments in pilet studies would be regquired to
determine the chemicals and methods teo be used.
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The clarlfled return water from the flnal lagoon would flow via
rlgld conduxt to the lake.

' Hydraullc dredglng equlpment - sp901flcally the dredge engine,

pumps, auger,and piping are maintenance intensive. In the case:
where the sediments td be pumped are coarse in nature, ‘such as some
of those found in this study, pumping and piping costs will tend
to be relatively high. The cutterhead and motor will: experience
increased wear and the transfer plpes will tend to wear out quickly
especlally at bends and elbows.

Malntenance of the contalnment lagoons is also a requirement of the-
hydraulic dredging operations. During non-dredging periods (which
are usually determined by available capacity in the lagoons or
weather/season) the lagoons are drawn down to dewater settled
material and to provide for dry excavation and removal of excavated
material. The dry excavated material is then hauled off site to-
its final land disposal destination or other use as dlscussed balow
in the sediment disposal section of this report. S i

It should be noted that,: based on preVLQus experiences of
contractors ‘involved in dredglng operations, vandalism of various
support equipment such as boats, fuel barges, maintenance equlpment‘
and of . the discharge and return water lines must be given high-
consideration and this tends to add to the cost of the dredging
progect.

Prlor to start of hydraulic operatlons it would be necessary to
secure various rights and easements from private land owners which’
may- increase. the costs for this alternative. The easements are
required for piping across prlvate property and for the contalnment
area requlrements.

Addltlonally, various Federal, State and Local permits for the
prcposed activities lnvolved 1n dredglng and sedlment dlsposal are

Methods of Dry Excavation

Equipment and Method of Excavétion -

Dry excavation of the sediments can be performed using conventional
excavation machinery for removal ~of  the  dry' sediments. The-
machinery used in the excavation and moving of the material:
consists of articulated dump trucks for earth moving within the
cove areas (off street), street dump trucks, wheel loaders, low
earth pressure bull dozers, and low earth pressure tracked
excavators. ' . N ' : S o
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Additional work to enable efficient removal of the sediments by
these means may involve, but may not be limited to: construction
of temporary haul roads and ramps; placement of temporary soil
bridging materials such as timber beams or mats to enable
excavation of and in soft areas (areas with low bearing capacity):
and hand excavation around docks and piers. The exact method and
equipment used to perform the dry excavation is determined during
final design of the dredging program and by the selected contractor
prlor to, and during operatlons._.- _ : : :

Once the lake 1evel has been drawn down, work commences xmmedlately
on installation of various erosion and sediment control measures
within cove areas and work areas adjacent to the coves (see Section
VI., Erosion and Sedimentation Control)

‘Abzlltv of Substrata to Support Earth Moving Equxpment

Results of the standard penetration tests performedAdurlng the soll-'

boring program indicate that the penetration resistance of the -

underlying consolidated soils is sufficient to support the dry

excavation machinery that would be used. From the penetration -

tests, the bearing capacity of the underlying consclidated soils
is estimated to be in the range of approximately 1000 pounds per

square foot (psf) to 8000 psf. The bearing capacity -of - the- -
consolidated soils can be assumed to remain relatively unchanged .-

after lake water level drawdown since the soils are, in general,
cohesionless with only trace amounts of silt.

Most of the dry excavation of the. sediment from the lake cove -
bottoms would be performed by low ground pressure- bulldozers. -
These bulldozers typically apply appproximately 30% less pressure
to the ground than conventional machinery. For example, a
conventional CAT D7 dozer applies a nminimum of 1300 pounds per
square foot (psf) of pressure using . the ‘widest shoe (treads):
available while a D7 low pressure dozer applies 910 psf.. The:
bulldozers would excavate .and push the sediment to ‘a temporary
central stock pile area located near the cove access road. The
sediment would then be loaded into dump trucks by wheel loaders.

Loading of the sediment will lag somewhat behlnd the excavatlon
and dozing operation to permit a stock piling of material in
sufficient quantity to ensure efficient use of eguipment and to
further drain the excavated material. These stockpiles would be
protected by erosion  and sedimentation —control  measures -as
dlscussed in follow1ng sections, S : ;-

Based on the tests performed on samples of the sedlment and
observation of the exposed coves, it appears that dewatering will
not be required.for dry excavation. If, in the opinion of the
design engineer and the selected excavation contractor, sediments
require drying, small volumes of the sediment could be temporarily
stockpiled and allowed to drain.
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At the base of the stockpiles, relatively small stilling pools may-
need to be constructed to intercept seepage of water from the stock
pile in order to prevent this sediment laden water from reaching
the Lake untreated. The temporary drying stock piles would be then
surrounded by erosion and sediment controls. A small diameter
stilling pool- dlscharge pipe would be required- to drain the water -
and would outlet in a cove stream channel.

other avallable methods of dewaterlng ‘such as mechanical
dewatering, freezing, containment dewatering, etc. are technlcally
feasible; but are ccn31dered to be too elaborate, expensive and are
not needed.

Water Management

Water management will be a continuous effort in all coves but will -
be more extensive in Taylor Brook and Sucker Brook Coves as these
coves provide a continuous: inflow of water into nghland Lake. In~
the remaining coves, water management will generally be required
during rainfall and runoff events. All of the‘coves have points
of storm drainage discharge which will require management. :

The stockpiled soils, if not stabilized, and exposed sediments will
tend to erode and sediment laden runoff'from'these areas will
require“management. Lastly, dewaterlng act1v1t1es “if required,
w111 requlre water management. ‘ R

For Taylor and Sucker Brook’ Coves, once the Lake is drawn down, a

stream channel will' exist along the bottom of the coves. The

excavation of sediment will-take place up to the stream's edge but:
not below the level of the stream, which is assumed to be the
ground water ‘level. If necessary, depending upon the time of year
and excavation method employed, temporary dikes may be constructed
parallel to thée stream flow path in order to minimize flooding of

work areas and contain the streams to their discharge point-at the -
_waters edge. If required, temporary strean forges (crossings) will .
be constructed by pla01ng corrugated- plastlc storm drainage pipe

on a bed of crushed stone and filter fabric in the stream flow path
(See Figure 6 - Temporary Stream Forge). The streams and lake will
be protected from  “erosion and sedimentation by the methods '
described 1n Sectlon VI Implementatlon Plan. ‘

In most coves, dlver51on ditches will be excavated to ansure that~
excavations and work areas remain dry. Diversion ditches will also
be required for storm drainage outfall locations and for discharges
from dewatering activities if any. The use of diversion ditches
with periodic check dams should be sufficient to control water in
all other areas. '

Prlor to start of dry excavatlon operations it will be necessary

to secure various rights and easements from private land owners for
access to the coves and perhaps for stockpiling of sediments.
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. Additionally, wvarious Federal, State and Local permits for the

- proposed activities involved in dry excavation and sediment

- disposal are required to be obtained prior to start of work. The
subsection entitled Permit Requirements addresses the required
permits in detail. . . :

COmgarlson Of Sedlment Removal Methods o

The sedlments in the coves under study con51st cf a comblnatlon of
. organic and qranular material. The removal ‘of these sediments from
" the lake cove bottom areas can be accomplished by utilizing any one
of several different methods discussed in this report. Primarily,
removal of sediments 1is accomplished by hydraulic dredging,
~mechanical dredging, dry excavation or any combination of these
methods. :

. In many cases, where it is not simple to draw down an impoundment,
- hydraulic dredging and dragline excavation is utilized for sediment
. removal operations. However, when it is feasible to draw down a
lake or canal to expose areas containing large volumes, dry
. excavation can be conducted and is usually more cost effective.

Hydfaﬁlic dradging (includingsthé use of a drag line) requires aw‘

- substantially 1onger't1me to execute  and: will be more expensive

than the dry excavation method of sedlment removal. An exception

- to this is when highly organic, silty, clay-like sediments . are. -
encoiuntered. These types of sediment will tend to retain moisture .~

which.  will necessitate dewaterlng cf the 'sedlments if dry.
: excavatlon is attempted. The sediments will also be more dlfflcultg

" to move by dry excavation machinery than a more granular type of- -

sediment since. they are coh951onless and machlnery tends to Sllp 7
and become stuck '

'Hydraullc dredging requires large containment areas in prox1m1ty't
to the lake for dewatering and storage of the dredged material
prior to dlSpOSlng of the settled sediment off-site. A search of

~available-land in proximity to the lake based on U.S.G:S. mapplng““*”'“

was performed and it was found that land of sufficient contiguous
area for use in containment of dredged sediments 1n prox1m1ty
(within + 3000 feet) to the coves is not available. - This: is due
to the fact that available land is owned by many different
1nd1v1duals, is developed with individual residences, is in general
excessive in slope and the engineering properties of the soils are -
not. considered adequate for:Geither excavated or embankment type
- containment areas (See Flgure 7, USGS Quadrangle Map, Figure 8,
USDA Soll Conservation Services 8011 Survey Map, and Appendix D,
Soil Descriptions). : 8 =

- If containment areas were available, construction easements would
. have to be secured for the hydraulic dredging method.
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Hydraulic dredge. operational problems could be expected due to the
irreqular nature of the cove bottoms, the granular nature of
portions of the sediments, large boulders, miscellaneous debris and
the presence of docks on permanent concrete pilers. These factors

~result in inefficient, imprecise and incomplete sediment removal.

In comparison, machinery used in dry excavation has the ability to
work in and around such cbstructions. The excavation process also
has the advantage of seeing, by general observation and by
conventional survey, exactly what has been excavated and where
excavation has taken place.

Other drawbacks to performing hydraulic dredging include hazardous
conditions to lake recreational users as the dredge would have to
maintain a cable system connected to the shoreline for operations
and would have to provide warning markers to protect lake users
such as motorboats, sailboats and swimmers. The cable system
required for hydraulic dredging would, in most coves, require
closing down the individual cove to all lake traffic and
recreational uses. In addition, the containment areas would have
to be fenced in and warning signs place to prevent accidents.

Piping is a requirement of hydraulic dredging which the dry method

of sediment removal does not have to address. For example, piping

from the dredge to the containment areas requires additional
construction easements through private property. Additionally,

~excavation and installation of a piping sleeve for road crossings

is required. Lastly, the opportunity for vandalism is increased
and must be checked constantly.

The potential for increased lake turbidity from dredging operations
would be greater for hydraulic dredging than for the method of dry
excavation of sediments. Dry excavation would, if performed in
accordance with the work plan guidelines, produce little to no
turbidity in the lake as a result of operations.

It is estimated that approximately 75 percent of the sediments in
the coves "could be removed by dry excavation methods where as
approximately 90 percent removal could be obtained by hydraulic
dredging alone.

The dry excavation of sediment can only be conducted to elevation
872 where as hydraulic excavation should be capable of reaching
deeper. The result is that while dry excavation should increase
cove depths approximately 3 feet from current depths, hydraulic
dredging .operations will not only increase cove depths an
approximate 3 feet but will also create (assuming removal of all
unconsclidated sediments) deep heoles within the coves. Some of the
holes that would be created especially in Taylor Brook Cove and
Sucker Brook Cove would increase the depth of water in these
location by 5 to 8 feet.
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Dry excavation methods require little work ocutside of the cove
areas. Work would likely be limited to construction of a haul road
and ramp for dump truck and other machinery access. Hydraulic
dredging operations require that massive concrete anchors be placed
and trees and vegetation be cleared for operation of the cable
system.

Both methods would utilize similar staging areas for equipment.

The ability of the lake bottom to support dry excavation machinery
may be a problem in a few of the cove areas, however since many
methods of dry excavation exist and various types of equipment
exist to deal with low bearing capacities of supporting soils,
operations will not be adversely effected.

Table 2 summaries an opinion of the various advantages and
disadvantages of the different methods of sediment removal. This
table summarizes the reasons why hydraulic dredging is considered
to be much less feasible and desireable in comparison to dry
excavation, '

TABLE 2

COMPARISCON OF EXCAVATION METHODS

: Hydraulic Dry
Item Dredging Excavation
1) Sediment Excavation 5 years 10 months.
Approx. Time per cove
{(Assuming Productiocn
Unlimited by
Containment Area)
2) Containment Area Requires Not
large areas, . Reguired
easements,

maintenance, disruption
of uplands, vegetation
shoreline, etc.

3) Operational Problems Irregular cove Water
bottoms, debris, . Management
large boulders, difficult
docks on piers, during
imprecise sediment rainfall
removal inherent. events,

Scft Soils.



TABLE 2 (continued)

o Hydraulic ~ Dry
Item- Dredging _Excavation
4) Potential Hazards Anchor and cable Large earth
' system and floating excavation
pipes across coves. operation.
‘Containment area o '
Hazards to public
and animals.
Long lengths of
unprotected pressure
pipe. .
5) Discharge Piping - Long runs of pipe. B 77 U
o ' : High pumping c¢osts. —~ N/A
Vandalism to piping. - N/A
Easements required
for piping. N/A
6) Ability of Substrata to s
support machinery N/A Potentially
o ' low bearing
capacities
of
substrata.
7) Relative Lake
“Water Turbidity High Low
8) Sediment Removal,
Approximate % + 90% + 75%
9) Shoreline work Construction Not
R e SRR of containment areas ‘Required
- and anchors.
Staging area. Staging area
- Not Required. Access ramp
& haul road
10) Effiqiency of Removal Moderata High
11) Potential Fisheries =~ = -~
Impa¢t : S High'- Low
12) Relative Costs High Low
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IV. POTENTIAL COSTS

The potential cost to perform excavation of the unconsolidatad
sediments in the lake cove areas are developed as a guide to
determine the feasibility of dredging.

Volumes To Be Removed

As previously presented, the approximate total saturated volume of
unconsoclidated sediments to be removed for the study coves by the
dry excavation method is approximately 1C0,000 cubic yards

Also as previously presented, the approximate total saturated
volume of unconsolidated sediments that could be removed only by
hydraulic excavation (where dry excavation is not possible) is
approximately 36,000 cubic yards.

These volumes are presented to develop costs for comparison. It
is concluded, by various investigations performed, that hydraulic
excavation of the sediments has a very low to negligible
feasibility. :

For the option of hydraulic excavation alone the sum of the.volumes
for each cove of 136,000 cublc yvards is used to develop costs for
comparison. : _

Costs Based On Volumes and Results Of Investigations 9erformed

Costs are developed for each cove with various optlons for dredg&ng

the coves. These costs are rased upon current industry’
construction costs for similar work and were confirmed by
contacting construction contrachors with specific exparvlse “in-
hydraulic, dragline and dry excavation.

The options for dredging the coves are:
A - Dry excavation of sediments above the 8 foot drawdown
elevation of 872.
B - Hydraulic dredging of the volumes of sediment that can
not be reached by dry excavation alone, .ie. . below -
elevation 872.
C - Dry excavation combined with hydraulic excavatlon.

D - Hydraulic excavation exclusively.

Costs presented are intended to provide a compariscn cf the
estimated ccsts to perform the various options.
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TABLE 3

ESTIMATED CONSTRUCTION COSTS FOR EXCAVATION OF SEDIMENTS
(All $ X 1,000)

Cove
Resha Sandy Sucker Taylor Jean Total
Method Beach Brook Brook Iore o
A. Dry $238 S 67 5377 $202 $ 72 $ 956
Excavation ' : S
B. Hydraulic 5444 $ 99 5169 $105 $144 S 961
Excavation
{below elev.
872) %
C. Total of $682 35166 5546 $307 216 $1917
A & B*
D. Hydraulic - $773 ‘5196 $1054 S$401 $240 $2664
Excavation

Of All Sediment=*

*  Assumes adequate area for a containment area can be located
within reasonable pumping distance (+ 1 mile.), however no
area of suitable size was identified by this study.
Therefore, costs are for comparison only.

These costs are for construction only. Engineering, legal and
administrative costs could add approximately 20% to the costs. For
example, the total estimated project cost for optlon "A" would ke
$956,000 X 1.2 = $1,147,000.

The cost to perform dry excavation of the sediments in the lake

cove areas ranges from approximately 31 percent to 67 percent less
costly than by performing excavation by a combination of dry and

hydraulic.excavation.. .The cost..to perform.dry excavation ranges ...

from approximately 50 percent to 70 percent less costly than by
performing the excavation by hydraulic dredging exclusively.

V.  SEDIMENT DISPOSAL

One of the largest obstacles to overcome in virtually any dredging
program is final disposal of the sediments. In some cases, where
the sediment 'is uniform in quality and. consistency, it may be
possible to derive revenue from the sale of the sediments,
particularly if they: meet the criteria for topsoil. For Highland
Lake, some of the sediments have topsoil qualities while some are
only suitable for routine fill. As part of this study, a number.
of end users and disposal locations were contacted to determine if
there were adequate locations for disposal in the region.
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Based upon the wvariable nature of the sediments, it is assumed,
for the purposes of this study, that no revenue could be derived
from the sale of the sediments. At the time of actual dredging,
this should be reevaluated as market conditions may have changed.

From the investigations, it was found that many possible disposal
locations are currently available and there appears to be no
problem in securing disposal locations.

Regardless of which method of excavation of sediments from the
coves 1s chesen, locations and agreements for acceptance of the
material for permanent land dlsposal should ke secured prior-to
construction. At this time, it is almost impessible to predict
where or who will commit to accepting the material, because the
actual dredging of the coves may be several years away. However,
due to the anticipated volumes of sediment to be removed
(approximately 100,000 cubic yards), more than one location or
method of disposal should be available prior to the start of any
activity.

One possible disposal area for the sediments that was explored was
the Reglonal Refuse Disposal District No.1 (RRDD #1) landfill
located in the Town of Barkhamsted. Sediments could be hauled to
the regional landfill for use as both interim and final cover
material. .The RRDD #1 has indicated that ultimately, approximately
100,000 cubic yards could be accepted for use as cover material.
The exact amount that could be accepted would depend on the date
of availability of the material and the status of the landfill at
that time. If the material were to be available 5 to 10 years from
now, quantities in excess of 100,000 cubic yards could potentially
be utilized during the closeout operations at the 1landfill.
However if the landfill is still functioning at the time the
material becomes available, limited quantities could be utilized
for interim or daily cover. It should ke noted that further
testing of the soils will be required by The State of Connecticut
Department of Environmental Protection (DEP) to determine 1f tle
sediments meet the DEP reguirements for use as cover material.

Another possible disposal area, although only temporary, would be
on the grounds of the Town of WlnStEd s Department of Public Works
(DPW) Facilities. Sediments could be hauled to the back or side
vard of the DPW facilities and stockpiled by the excavation
contractor. The . Director of +the DPW has indicated that
approximately 50,000 cubic yards of material could be accommodated
on the grounds of the facility (Reference No. 5).

By stockpiling the sediments in this location, the Town could
potentially recoup some of the costs of the Highland Lake dredging
project by various methods. The Town could use the stockpile of
excavated material as general fill (non-structural £ill) in
miscellaneous DPW improvement and maintenance projects. The Town
at the same time could offer the material to the general public at
an attractive price.
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If placement of the excavated material could be adeguately
controlled, two stockpiles could be created, cone for material to
be reused as general fill and the other to be reused, after
screening, as topsoil. The separation into two classes of
materials may increase the demand for the stockpiled sediments by
the public, however this may also increase the cost due to
additional preparation.

Towns adijacent to Winsted were contacted to determine if any could
use portions of the excavated material. Only adjacent Towns were
considered, since haul costs to towns further away would tend to
offset the any benefit obtainable by the Town of Winsted. The conly
Town that expressed an interest in the material was the Town of
Norfolk, which could use some of the material as general fill
(Reference 13).

An alternative for disposal of the excavated materials is to
require that the selected excavation contractor retain ownership-

of the sediments excavated. This will tend to increase the overall

cost of the project due to the cost of haul distances but may be
a means of disposal of the excavated material.

During the final design of the dredglng project, nurseries or farms
should be contacted prior to excavation of the ‘orgdnic materials
to determine if guantities of the material could be accepted or
removed from temporary stockpiles by the nurseries or farms. Some
interest has been expressed for this purpose, however no one would
firmly commit to an interest because of the nebulous time frame for
the project. Gravel pit owners or operateors could also be
contacted prior to excavation to determine if quantities of the
granular material could be accepted or removed from temporary
stockpiles by the owner/operators.

VI. IMPLEMENTATION PLAN

 The following implementation plan has been developed with a focus -

on the needs of the Highland Lake Commission and The DEP. The plan

is developed so that excavation of the unconsolidated sediments in -

each of the five problem areas can be implemented independently:
over several years. This may be necessary due to time constraints
for the excavation process and due to funding constraints. '

General Plan Procedures - Agglicable to All Coves
Several procedures, methods and other items of the implementatlon

plan for the five coves are typical and are dlscussed in the
following paragraphs. -
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When implementing the plans for specific coves, these procedures
should be followed. When required due to specific circumstances
with a particular cove, these - procedures should be modified
accordingly in the individual cove plan. .

Drawdown Procedures

Drawdown of the Highland Lake is currently conducted annually,
commencing in late September and/or early October. .The drawdown
is conducted by The Town of Winsted's Water Department. - Drawdown
of the lake is gradual, taking several weeks to approximately one
month to complete. The drawdown levels have historically varied.
from a four to eight foot drawdown.

During the drawdown, downstream flooding problems have not been
reported to date as a result of the gradual drawdown. :

In order to excavate the sediments from the cove areas it is
recommended that the lake drawdown proceed following existing
methods, however increased release rates should be investigated
during final design. The drawdown of the lake should also commence
as early as possible September, thus permitting more time to
perform the dry excavation of sediments during faverable weather
conditions and a longer time period to conduct operations ‘in the
coves.

The lake water level would remain at this lower level (assumed to
be elevation 872) until January 1 (see calculations -in Appendix F).
On January 1, the lake water level would then start to be brought
back up to normal pocl level by closing the outlet gate. It is
anticipated that the normal pool elevation should be attained by
April 1 depending upon climateclogical cenditions.

As part of the lake drawdown process residents along the shore of
the lake coves should be required to remove, to the degree
possible, their docks, rafts and other items from the cove area
prior to the start of operations.

Egquipment Feasibility

In general, the results of the soll borings performed appear to
indicate that the ability of the underlyinq consolidated soils to
support the dry excavation machinery is adequate. Dry excavation
of the sediment from the lake cove bottoms should be completed by
low ground pressure bulldozers. The ability of the lake bottom to
support dry excavation machinery may be a problem in only a few
areas of the coves, where deeper soft sediments exist. Since many
methods of dry excavation exist and various types of equipment
exists to deal with low bearing capacities of supporting soils,
operations should not be adversely affected.
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Permit Requirements

Excavation within the lake cove areas will require Federal, State
and local permits be obtained prior to the commencement of any
activities.

An Army Corps of Engineers permit for the proposed removal of
sediments may be required in order to comply with Section 404 of
the Federal Clean Water Act. If acceptable, plans and operations
are usually approved with modifications and conditions for
operations and are usually given a time limit by which operations
are to be completed. In addition, other federal agencies may
require approval be issued by these agencies' requests directed
through the Army Corps of Engineers.

Additional approvals from the Town of Winsted's Inland Wetlands
and Watercourses Commission will be required, as well as approval
by the Town's Planning and Zoning Commission. As part of the
permitting process, residents along the shore of the lake coves
should be required to remove their docks, rafts and other items .
from the cove areas prior to the start of operations. Sufficient
notice to residents by certified mail is suggested.

Other permits and approvals may be required in the future due to
changes in the scope of operations, specific excavation methods to
be used by the selected excavation contractor or legislation.

The approximate time to obtain the various approvals and permits
is a factor that must be considered in determining when the project
will commence. It is anticipated that approvals, excluding the
preparation of supporting documentation could take at least a year
to obtain. Preliminary meetings and correspondence 1is highly
recommended prior to implementation of the permitting processes.

Fisheries Concerns

Comments on this report were solicited from the DEP Fisheries Unit
and these are included in this report as Appendix G.

Of concern to fisheries is the method of excavation to be utilized.
The method to be utilized should not result in the suspension of
large guantities of sediment in the water column. The methed
detailed kelow for dry excavation should be capable of avoiding
this problem of suspension of sediment fines in the Lake water.

The hydraulic dredging and dragline methods of excavation mnay
produce the undesirable effect of suspension of sediment fines in
the lake and thus could potentially have adverse effects on the
fish population within the Lake. :
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Another potential fisheries concern is the disruption of cover and
spawning areas within the coves. Compensation of disrupticn of
cover areas should be provided for during completion of sadiment
removal operations in the coves. This could ke done by lezving
large boulders in place and ty piling smaller bculders in groups
throughout the cove in addition to brush piles. It is recommended
that these boulders, if left in place, extend to within 4 feet of
the normal water surface and that permanent connections for the
securing of marker buoys be installed.

A positive fisheries impact, resulting from removal of soft
sediments from the coves, thus increasing spawning locations, may
occur.

The noted negative concerns may not be valid and will ke determined
during the permit process by the DEP. (Reference 14).

It is extremely important that restoration of the Lake level begin
by spawning time for fish and therefore the January 1 start date
for beginning to refill the Lake should be adhered to and monitored
closely.

Disposal Options

As noted, various options for the disposal of the excavated
sediments are available. The most prokable disposal locations for
the sediments could be the Regional Refuse Disposal District No.l
and the grounds of the Town of Winsted's Department of Public Works
(DPW) Facilities for ultimate use by the DPW or by the general
public. Another disposal option would be to require the selected
excavation contractor o retain ownership of the excavatad
materials. Other possibilities include disposal of the excavated
material with local farms, nurseries and gravel pits.

Prior to the commencement of operations and during the permitting
process of the proposed dredging of lake cove bottoms, locations
and agreements for acceptance of the material for permanent land
disposal should be secured.

Storace of Excavated Material

Material from the lake cove bottoms will be excavated and
temporarily stockpiled within the cove area. The temporary
stockpile will be centrally located near the cove access/haul road.
Loading of sediment will lag somewhat behind the excavation and
dezing operations to permit a stockpiling of material in sufficient
guantity to ensure efficient use of equipment. The sediment will
then be loaded into dump trucks by wheel loaders. It 1is
anticipated that large quantities of stockpiled materials will only
exist for shecrt periods of time.



Erosion and sedimentation Protection

Upon completion of the lake drawdown, establishment of the limits
of the cove by survey staking should be conducted. These limits
will also identify where placement of erosion control fencing
should be placed. Erosion control silt fencing should be placed
acress the cove along the limits of the cove. Temporary erocsion
control silt fencing should be place at intermediate points of the
cove to intercept sediment that may be eroded during rainfall and
runcff events and to slow the erosion of exposed sediments.

As work in the cove progresses, the location and methods of erosion
and sediment centrol will be required to be revised to permit
efficient removal of the sediments.

Inspection of erosion controls should be performed daily, before
and after expected rainfall and runoff events. To monitor control
measures and to prevent sediment from reaching the. Lake, it is
recommended that the contractor be required to maintain a log of
erosion and sedimentation control inspection and maintenance
procedures.

If stockpiled materials are organic in nature and are to remain
untouched for more than a few weeks for any reason, the contractor
should provide erosion protection in the form of a temporary
vegetative cover (if the sediments stockpiled are organic in
nature) or fabric covering to reduce wind and water erosion. All
stockpiled material, regardless of the permanence, should be

enclosed by silt fencing. '

A portion of the silt fencing can be removed to provide access to
the materials for the bull dozers and the wheel loaders but upon
cessation of work the silt fencing should be replaced and
inspected. ' ' ' ' '

Access/haul roads should exit through a common point for each cove.

anti~-tracking pad should be installed with a minimum recommended
length of 100 feet. This pad will require constant maintenance,
however it is considered essential to reducing the transport of
sediments onto paved surfaces.

The contractor should be required to have, on the project site, a
high capacity street sweeper capable of removing tracked sediment
for paved roads without producing excessive dust and disruption to
traffic. The streets along haul routes should be swept clean once
a day at the end of the work day as a minimum and as needed
throughout the work day.

To reduce erosion and sedimentation problems, cconsideration of
prchipiting work during rainfall and runoif events should be given.
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staging Areas and Preparatory Work

puring the Lake drawdown process, the selected excavation

contractor should begin mobilization of equipment that will be
utilized during the project. This should also include the

preparation of a designated work staging area. Further action
during the Lake drawdown process includes establishment of
construction control points such as elevation and coordinate
benchmarks and establishment of a baseline for monitoring the
operations. Additionally, the construction of temporary access
roads and associated erosion control should commence.

Additiocnal work such as cove bank stabilization by individual
residents should be coordinated through the excavation contractor
to ensure that conflicting work does not impede the sediment
removal operations.

Existing and Proposed Lake Cove Bottom Mapping

Existing and proposed lake cove bottom mapping has been prepared
for the coves under consideration. As described in Section II.,
the investigations performed enabled the preparation of existing
and proposed lake cove bottom maps which should be followed during
final design and construction. These maps are shown in Appendix
A -« Plans.

- As part of the scope of work to be performed by the inspecting
engineer or the excavation contractor, pre and post condition cross
section survey of the coves should be required. Survey should
include but not be limited to topographic and location type survey
of existing (prior to commencement of operations) and finished, as
built conditions.

Specific Plan Procedures for Fach Cove

Assuming the plans for the proposed operations have been finalized
and all Federal, State and Local permits and approvals have been
obtained and all required easements have been secured,
implementation of the dry excavation of unconsolidated sediments
to elevation 872 can commence.

The following outlines specific plans for individual coves where
required because of specific cove requirements. Many of the
aspects of the plans are applicable to all coves.

Resha Beach Cove

Drawdown of <the Lake as outlined previously should commences as
early in September as possible and drawdown ¢ the lake
apprcoxinately 3 feet from normal pcel elevation shcould ze complete
by mid Qctobker. :

36



During the Lake drawdown process, the excavation contractor should
begin mobilizaticn of equipment that will be utilized during the
project. Tnis should also include the preparaticn of a work
staging area. A possible location for this area is the existing
Resha Beach parking arsa (See Figure 2). This area could alsc be
utilized for operations in Sandy Cove and Jean Lore Cove. The
reason for this is due to the proximity of Sandy Cove and Jean Lore
Cove, the lack of usable area adjacent to the cove and the
relatively densely populated area that surrocunds both coves.

Further action during the lake drawdown process would be the
establishment of construction control points such as elevation and
coordinate benchmarks and the establishment of a baseline for the
operations.

Upon completion of the lake drawdown, erosion and sedimentation
control measures may commence as outlined above in the subsection
entitled Erosion and Sedimentation Control. Simultanecusly, the:
constructicn of the access road should commence. The access road
should be constructed from the edge of the existing paved street
and continue to the edge of the cove.

Just prior to remcval of sediments, water management specifics
should be implemented. Points of storm drainage discharge into the
cove should be located and management techniques employed. Tt is
anticipated that, in most cases, diversion ditches will be utilized
to ensure that excavation and work areas remain dry. The use of
diversion ditches with periodic check dams at 100 fcot intervals
should be sufficient to control water within the cove area. An
alternative to diversion ditches would be the installation of
flexible piping to carry the water from it's outlet point to the
lakes edge.

At this peint, removal of the unconsolidated sediments should
proceed. 3Bulldozing of the sediments at the edge of the cave near.
the access road should commence until sufficient material is

-stockpiled to - permit removal. by.wheel-loaders...It.is recommended .. ...

that material be stockpiled near the western side of the cove near
the existing beach to facilitate removal and water management _
operations. : B

Traffic control in the form of warning signs and the use of flilagmen
should be inplemented due to hazards that may occur dus to slow
moving vehicles or stopped vehicles at the staging area near the
intersection of East Lake Street and Hurlbut Street.

The sediments in the Resha Beach Cove area, in general, can be.
characterized as material containing a mixture of sand and organic
material. The content of sand is relatively moderate with the
content of organic material ranging from moderate to high. The
excavated material after removal and dispesal could possibly be
used as topsoil.
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The expected volume of sediments to be removed as a result of dry
excavation of the sediments 1ls approximately 21,000 cubic yards..

In most cases large earth moving equipment will be utilized for
sediment excavation and moving, however, smaller equipment such a
backheoe loaders will have to be utilized for removal of sediments
in and around permanent docks and concrete piers. This will slow
the excavation operation and add cost to the operations. -

It is estimated that the dry excavation of sediments from Resha
Beach Cove will cost approximately $238,000 (Refer to Table 3.

The approximate time table and length of construction will depend
on a number of variables, a few of which may dictate when and how
guickly the dry excavation of the unconsolidated sediments can
occur. The timetable for operations and the length of construction
is . estimated and is shown in Table 4, Timetable and Length of
Construction. Operations should start in early September and
continue through to January of the following year. Operations may
stop in winter due to frozen ground conditicns.

TABLZ 4

TIMETABLE AND LENGTH OF CONSTRUCTION

Construction Operation Désdribtion : Estimated Time To Complete
Lake drawdown to elevation 872 45 days
Mobilizaticn, staging area preparation 15 days
Constructicn survey (baselines & benchmarks) 15 days
Placement of erosion and sedimentation controls 7 days
Construction of access road(s) 7 days

Dry excavation of sediments

Resha Beach Cove 30 days
Sandy Cove 30 days
Jean Lore Caove - 30 days
Taylor Brook Ccve 30 days
Sucker Brook Cove 180 days
Miscellaneous Construction 15 days
As~-built survey 7 davs
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Sandy Cove

Drawdown of the lake as outlined previously under Section VI., Plan-
Procedures Applicable To All Coves, should commence as early in
September as possible.

During the Lake drawdown process the excavation contractor should
begin mobilization of equipment that will be utilized during the
project. This should alse include the preparation of a work
staging area, which could be the existing Resha Beach parking area.
This area would alsoc be utilized for operations in Resha Beach
Cove. The reason for this is due to the proximity of Resha Beach
Cove, the lack of usable area adjacent to Sandy Cove and the
relatively densely populated area that surrounds Sandy Cove.

The recommended plan for Resha Beach should also be followed for
Sandy Cove.

Traffic control in the form of warning signs and the use of flagmen
should be implemented due to hazards that may occur due to slow
moving vehicles or stopped vehicles in Shore Drive and along
Hurlbut Street and at the staging area near the intersecticon of
East Lake Street and Hurlbut Street.

The sediments in the Sandy Cove area can generally be characterized
as material containing a mixture of sand and organic material. The
content of sand ranges from high to moderate with the ccntent of
organic material moderate. The excavated material after ramocval
and disposal could possibly be used as general £ill. If removal
of the sediments can be organized to facilitate segregation of
material into two different classes then some of the material
removed could be utilized as topsoil.

The expected volume of sediments to be remove as a result of dry
excavation of the sediments is approximately 6,000 cubic yards. s

It is estimated that the dry excavation of unconsolidated sediments
- from. Sandy Cove.-will -cost approximately -$. 67,000 - (Refer to Table -
3 =~ Estimated Costs For Dry Excavation of - Unconsclidated -

Sediments).

The timetable for operations and the length of construction is
estimated and is shown in Table 4.

Sucker Brook Cove

Drawdown of the lake as outlined previously under Section VI., Plan
Procedures Applicable To All Coves, should commence as early in
September as possible. During the lake drawdown process the
excavation contractor should begin mcbilization of equipment that
will be utilized during the project and a work staging area
prepared, possibly near the western edge of the cove near Wakefield
Boulevard (See Figure 3).
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Since Sucker Brook flows in a channel alcng the northeastern edge
of the cove when the lake 1is drawn down, trhe work will likely
commence in two phases. Work will procead from the western side
of the cove to the edge of Sucker Broock in phase one. In phase two
the sediment will be removed in areas of the cove that remain.

A two year construction period may be necessary for the removal of
the unconsolidated sediment in the cove due to the large volume.of
sediment to be removed and the presence of Sucker Brecok. If the
drawdown of the lake could be permitted during the summer months
it should be possible to perform removal of the sediments within
the same year. :

Placement of erosion and sediment control measures should commence
approximately one week after the drawdown of the lake is complete.
This lag in time should provide enough time for the sediments to
be excavated to dry out by draining. The placement of the control
measures should conform in general to the above subsection entitled
Ercosion and Sedimentation Control. Specifically, the placement of
erosion controls should continue up to the edge of Sucker Brook.

Temporary stream forges should be constructed during low flow
periods and should be utilized only if access from the other side
of the cove is not feasible or would substantially increase costs
to complete the operations (See Figure 12).

Construction and placement of the access/haul road for the cove
should take place at the same time as placement of the erosion and
sedimentation controls. The access road should be constructed from
the edge of the paved street to the edge of the cove. Once this
has been ccnpleted the removal of the sediments should commence in
the immediate area of the access road and cove adge.

Just pricr to the removal of the sediments, water managenment
specifics should be implemented. Storm dralnags discharge points
should be located throughout the cove area and management
techniques implemented. Installation of flexible storm drainage
pipe running from the various points of discharge to the brook or
lake which ever is closest should be installed. This work could
be done by hand to minimize soil disturbance and sedimentation.
An alternate to this method would be construction of diversion
ditches with check dams at 100 foot intervals.

It should be noted that a rainfall event occurring in tributary
areas to Sucker Broock and the Cove could slow operations and may
cause work to cease until flows from Sucker Brook recede. -

Bulldozing of the sediments at the edge of the cove near the access
road should commence until sufficient material is stockpiled to
permit removal by wheel lecaders. t is recommended that material
be stockpiled near the western edge of the cove near the street and
access rcad.

40



It 1is anticipated that removal operations will be somewhat'
difficult and time consuming due water management efforts that will
be required for Sucker Brook which is a continucusly discharging
stream and a major input of water to the Lake.

Traffic control in the form of warning signs and the use of flagmen
should be implemented due to hazards that may occur due to slow
moving vehicles or stopped vehicles in and along Wakefleld
Boulevard and at the staging area near the Ccve.

The sediments in the Cove area in general c¢an be characterized as
material ceontaining a mixture of sand and corganic material. The
material in the cove has a medium content of medium sand with a
medium to high content of organic material. The excavated material
after removal could be used as general £ill, cover or topsoil after
slight treatment with additional organic material or fertilizers.

The expectedivolume of sediments to be removed as a result of dry
excavation of the sediments is approximately 50,000 cubic yards.

In most cases large earth moving equipment will be utilized for
sediment excavation and moving. Management of Sucker Brook will
tend to slow the excavation operations and may add cost to the
operations.

It is estimated that the dry excavation of unconsolidated sediments
from Sucker Brook Cove will cost approximately $377,000.

The timetable for operations and the length of construction is
estimated and is shown in Table 4, Timetable and Length of
Construction. Operations should start in early September and
continue through to January of the following year. The removal of
unconsclidated sediments to elevation 872 in accordance with plans
and specifications should be completed within a year from the start
of operaticns. If the drawn down of the lake could be permitted

during the summer months it should be possible to perform removal

—-of the sediments--in about half the time of operations- conformlng:mw~-~

to the above limited time frame of lake level drawdown.'

Tavlor Brook Cove

Drawdown of the lake as outlined previously under Section VI., Plan
Procedures Applicable To All Coves, should commence as early in
September as possible. - '

During the lake drawdown process the excavation contractor should
mobilize equipment that will be utilized during the project. This
should also include the preparation of a work staging area which
could be near the western edge of the cove near Wakefield Boulevard
at the former State Recreational area (See Figure 4).
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Since Taylor Brook flows in a channel almost directly up the length
of the cove when the lake 1s drawn down, the work will -likely

commence in two phases. Work will proceed from the western side
of the cove to the edge of Taylor Brook in phase cone. In phase two
the sediment will be remove in areas of the cove that remain. In

all phases, free passage through the channel should be maintained.

Placement of erosion and sediment control measures should commence
approxmmately one week after the drawdown of the lake is complete.
This lag in time should provide enough time for the sediments to
be excavated to dry out by draining in place. The placement of the
control measures should conform in general to the above subsection
entitled erosion and sedimentation control. Specifically the
placement of erosion controls should continue up to the edge of
Taylor Brook.

Temporary Stream forges should be constructed during low flow
periods and should be utilized only if access from the other side
of the cove is not feasible or would substantially increase costs
to complete the operations.

Just prior to the removal of the sediments water management
specifics should be implemented. Storm drainage discharge peints
should be located throughout the cove area and. management
techniques implemented. Installation of flexible storm drainage
pipe running from the various points of discharge to the brook or
lake whichever is closest should be installed. This work could be
done by hand to minimize soil disturbance and sedimentation. An
alternate to this method would be construction of diversion ditches
with check dams at 100 foot intervals.

It should be noted that a rainfall event cccurring in the tributary
areas to Tayler Brgock and the cove could slow operations and may
cause work to cease until flcows from Taylor Brook recede.

Bulldozing of the ssdinents at the edge of the cove near the access
road should commence until sufficient material 1s stockpiled to
permit removal by wheel loaders. It is rszcommended that material
be stockplled near the western edge of the cove near the access
road. It is antlclpated that removal operations will be somewhat
difficult and time consuming due water management efforts that will
be required for Tavlor Brook which is a continuously discharging
stream and a major input of water to the Lake.

Traffic controel in the form of warning signs and the use of flagmen
should be implemented due to hazards that may occur due to slow
moving vehicles or stopped vehicles in and along Wakefield
Boulevard and at the staging area near the Cove.

The sediments in the Cove area in general can be characterized as
material containing a mixture of sand and organic material.

The material in the cove has a medium to high content of medium
sand with a low to medium content of organic material.

42



The excavated material after removal and disposal could be used as -
general f£ill, cover or topsoil after addition of organic material
and treatment ‘with reccmmended fertilizers.

The expected volume of sediments to be removed as a result of dry
excavation of the sediments is approximately 17,000 cubic yards.

In most cases large earth moving equipment will be utilized for
sediment excavation and moving. However smaller equipment such as
backhoe loaders will have to be utilized for removal of sediments
in and around permanent docks and concrete piers. This, along with
management of Taylor Broock will slow and add cost to the
operations.

It is estimated that the dry excavation of unconsolidated sedlments
from Taylor Brook Cove w1ll cost approx;mately $202, 000.

The timetable for operations and the length of construction is
estimated and is shown in Table 4, Timetable and Length of
Construction. Operations should start in early September and
continue through to late February of the following year.

Jean Lore Cova

Drawdown of the lake as outlined preVLOusly under Section vI., Plan
Procedures Applicable To All Coves, should commence as early in
September as possible.

During the lake drawdown process the excavation contractor should
begin mcbilization of equipment that will be utilized during the
project and a work staging area prepared. A possible location for
this area could be the existing Resha Beach parking area (See
Figure 2). This area would also be utilized for operations in
Resha Beach Cove and Sandy Cove. This area was selected since there
appears to be no area of suitable size for a staging area near the
cove due to existing topography' and the relatively densely

- populated .. area - that  -surrounds- the - cove. - Addltlonally,-~the~;;mm~
establishment of a one staging area for Resha Beach Cove, Sandy

Cove and Jean Lore Cove could result in a time and cost’ sav1ng$;

Bulldozing of the sediments at the edge of the cove near the access
road should commence until sufficient material is stockpiled to
permit removal by wheel loaders. It is recommended that material
be stockpiled near the northeastern end of the cove near the street
and access road.

It 1is anticipated that removal operations will be somewhat

difficult and time consuming due to limited work area for
stcckplllng of materlal and access into the cove from the street.
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Traffic control in the form of warning signs and the use of flagmen
should be implemented due to hazards that may occur due to slow
moving vehicles or stopped vehicles in and along Wakefield
Boulevard and at the staging area near the intersection of East
Lake Street and Hurlbut Street.

The sediments in the cove area, in general, can be characterized
as material containing a mixture of sand and organic material.
The material in the lower half of the cove (the portion east of the
midpoint of the cove) has a content of medium sand with a high
content of organic material. The excavated material after removal
and disposal could be used as topsoil. The material in the
remaining areas of the cove has a medium to high content of sand
with moderate to low content of organic material. The material
could possibly be utilized as general fill or cover.

The expected volume of sediments to be removed as a result cf dry
excavation of the sediments is approximately 6,000 cubic yards.

It is estimated that the dry excavation of unconsolidated sediments
from Sandy Cove will cost approximately $72,000.

The removal of unconsclidated sediments to elevation 872 in

accordance with plans and specifications should be completed prior
to March of the year following start of construction.

Miscellaneous Considerations

Additional work such as cove bank stabilization not capable by
individual residents or by residents not willing to participate in
preservation of completed improvements should be considered to be
included in the operations for restoration of the lake coves. This
work could be done through the excavation contractor at a
considerable cost savings over stabilization at a later date.

The placement of gross particle separators in storm drainage
systems just prior to outfall locations along with a maintenance
of these and other drainage structures would greatly reduce
sediment loads in Resha Beach, Sandy, and Jean Lore Cove.

Enforcement and required implementation of an erosion and sediment
controls for new construction or for existing areas of 7land
currently eroding eor having the potential to cause sedimentation
within the lake's watershed should be also be given high
consideration.

The excavation of sediment should be considered only a temporary
improvement to the Lake coves and to the Lake. Water quality and
recreational user problems as stated, may or may not improve as a
result of dredging operations. Watershed monitoring and control
of ercsion is essential to improving the lakes many benefits.
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Construction Funding Sources

There are several potential sources of grant funds that may be
available to the Town for performing the dredging work. Foremost
among these sources is the Federal Clean Water Act 314 administered
by the U.S.  Environmental Protection Agency (EPA),” which is
administered locally by the DEP.

This program, which has been successfully utilized by other
Connecticut lakes programs, is designed to work with the DEP 22a-
339 CGS program. If Federal funds are received under this program
and DEP funds are received, the total grant percentage is 75%, with
the Town paying the remaining 25%. Highland Lake is eligible for
this funding because it has a State boat launch providing access
to the Lake and a diagnostic feasibility study has already been
performed on the Lake. The project would have to compete against
other projects for funding, however and so there is no gquarantee
of funding.

Potential sources of funds for the Town's share include special
Connecticut legislative grants and local funding.

It is recommended that the Town pursue these sources of grant funds

if it is desired to implement the dredging program described in
this study.
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Management, Department of Environmental Protection,State of
Connecticut, January 1991.

15. Personal Communication, Gagliarducci Construction, West
Springfield, MA, January 1991.



16. Connecticut Guidelines For Soil Ercsion and Sediment Control
The Connecticut Council On Soil And Water Conservation, January
1988.

17. 4 Post Traversing Cabling System ~ Installation Plan Lavout,
Crisafulli Pump Company, Inc., Glendive, Montana, Drawing #CPC-
90144, February 3, 199%0.

18. Mud Cat Model MC915, Mud Cat Division Ellicot Machine Corp.,
Baltimore, Maryland, DWG NO. D9000, 8/8/88.

19. Memorandum from Don Mysling, DEP Technical Assistance
Fisheries Biologist, Inland Fisheries, Western District, to Chuck
Lee, DEP Senior Environmental Analyst, May 20, 1991.

20. Memorandum from Chuck Phillips, DEP District Fisheries
Supervisor, Inland Fisheries, to <cChuck Lee, DEP Senior
Environmental Analyst, June 21, 1991. ' ”

21. Calculation of water budget for refilling of Highland Lake
performed by Chuck Lee, DEP Senior Environmental Analyst, June 24,
1891.
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PLANS




APPENDIX B

BORING LOGS



Appendix B

Boring Hole Numbers in Relation to Study Cove Locations.

COVE NAME BORING NUMBER

Resha Beach Cove Boring No.'s 17, 18, 19, 20.
Sandy Cove Boring No.'s 13, 14, 15, 16.
Sucker Brook Cove Boring No.'s 5, 6, 7, 8.
Taylor Brook Cove Boring No.'s 1, 1A, 23, 3, 4.

Jean Lore Cove. . Boring No.'s 9, 10, 11, 12.

o



qw

 CONNECTICUT TEST BORINGS, INC.

SOILS CORRELATION CHART

PENETRATION RESISTANCE & SOIL PROPERTIES

' Predominant sand and gravel ' ' Predominant silt and clay . :
"COHESIONLESS SOILS COHESIVE SOILS. COMPRESSI VE
Blows per foot Relative Density  Blows per foot , Consistency | . Strength (qu*)
Uto4 very lcose Oto2 very soft ‘below .25
41010 loose 2to 4 soft .2510.50 .
1010 30 medium 4108 medium . .BOtolo
30 to 50 dense 8to 15 stiff _ 1t02
over 50 very dense 15t0 30 very stiff _ 2t04
T over 30 _hard . overd
NOTES:

Above based on 2" 0.D. sampier x 1-3%" L.d. 140 Wt x 30" Fall (qu') =
Tons per square Foot

STATE OF CONNECTICUT BASIC BUILDING CODE

TABLE 15. PRESUMPTIVE SURFACE BEARING VALUES OF FOUNDATION MATERIALS

CLASS OF MATERIAL

Tons per

1 Massive crystalline bed rock inctuding granite, diorite, gneiss, trap rock hard Square Foot
limestone and dolomite, . 100
2 Foliated rock including bedded limestona, schist and siate in sound condition. - 40
.3 Sedimentary rock including hardshales, sandstones, and thoroughly cemented conglomerates. .25
4 Soft or broken bed rock (excluding shale) and soft limestone. ' 10
] Compacted, partially cemented gravels, sand and hardpan overlying rock. 10
é Gravel and sand-gravel mixtures. 6
7 Loose gravel, hard dry clay, compact coarse sand, and soft shales. 4
8 Loose, coarse sand and sand-gravel mixtures and compact fine sand (confined). 3
9 Loose medium sand {(confined), stiff c|ay. 2
10

Soft broken shale, soft clay. ’ : 1.5

Not responsible for sample storage after 30 days.




10/25/90.

. ATE START

l BATE FINISH 10/25/9%0
IEIGHT OF HAJ;AMEW t4a X

: MAMMER FALL 0 3+ 4

GROUND WATER GBSERYATIONS

SOIL SAMPLING LOG

CONNECTICUT TEST BORINGS !NC

Sub.Surface Spaciclisn

SHEEY af

P. O fox 69 : .} ocanon’

SEYMOUR, CONNECTICUT
{(203) 88a3-31857

PROJ. NO, | .

Taylor Brock Cove

Wvﬁnsted Ck.

orrser

‘ DaTE ThmE DEPTH _ . GROUND ELEVATION
‘ 25, 0 hxs. 1'6" Dee WL Consulting Ergineers i
10/25/20 H HOLE NOD. B~1
q 630 Cakwood Averue CASING  SAMPLER  CORE BARREL
) 1 3/8 ‘ &S
j IR 00 = o, 1 3/ Suite 450 TYee 1 /8 o
: SIZE 1O e ;
TYPE OF MG West Hartford, Ct. 06110 ,
) ‘ BLOWS, PER 6
Dapih | SAMPLE Type ON SAMPLER DENSITY | PROFILE SAMPLE
b NO. . or CHANGE HELD IDENTIFICATION OF SOILS i
DEPTHS . | fram Ta CONSIST.- | DEPTH N
o, | ren |Rec.
Surfoce | grgw pr. |SomPle et SisTURE | ELEV. REMARKS i
’ 160! 55 1. 01 1 12 |lccse 16" Iakﬁ water 1 [19 1125
3y 50A1Wet - silty fem sand, little root fibers. /
! L \
1
I Spoon refusal
|
14 i
1
:
) |
1
« 10 5]
i
(]
| !
: .
2 f
: > U
. -0 -
-« P y
; Bottom of boring 3014, 1
|
E i
- !
- 1
2 j
- i
- 40 -
5 Prepartions used: voce = 0110% linte = 10.20%, same = 20.33%, and = 35.50% — TOTAL FOOTAGE: I
DRILLER: S.A. SAMPLE TYPE COHESIONLESS DENSTY AR o
HELPER: M.C. € = CORED ‘W = WASHED 0-10 LOOSE '
i ) 55 = SPLIT SPOON 10-30 MED. COMP, Zock Coring .
! SOILS ENGINEER Kelly UP = UNDISTURRED PISTON 20-50 DENSE
TP TEST FIT 504 VERY DENSE HOLE NO.

DRILLING INSPECYTOR

UT o UNDISTURBED THINWALL



ATE StART 10/25/90 SOIL SAMPLING LOG T SHEET 1 of 1

o 10/25/%0 CONNECTICUT TEST.BORINGS, INC..
DAYE FINISH 5 ’ o . . I FRQJ, NO.
vheSurftce Spacialists .
BIGHY OF HAMMER 140 KKK N P. 0. Box 69 . LOCATION Taylow Brook’ Cove
T ' SEYMOUR, CONNECTICUT '
L AMMER FALL 10 1R ) ) XHMiohcdGa  Winsted, Ct.
{203) B83.3857 P
GROUND WATER CBSERYATIONS OFFSET
_ DATE Timg CEPTH ] GROUND ELEYATION
0 0 hrs. 116" Dee ‘ WC Consul ineers ;
10/25/90 , i t:lng Eng:u" HOLE NO. . B-1A
E— 630 Cakwood AVe. T CASING SAMPLER  CORE SARREL
I " gn ) L L s e
SMPLER O D. é io 1 3/ Suite 450 . TYPE v —— e
Barge/‘rri;x:d‘ \ o138
1ZELD. .. . -
B West Bartford, Ct. 06110 . szeio. . 2 /
T i BLOWS PER 4" 7 S . :
Seorh | SAMPLE [ O SaMPLER DENSITY | PROFILE . SAMPLE
oA S I - oR CHANGE : FIELD IDENTIFICATION OF SOILS © .
1 DEPTHS rom a CONSIST, DEPTH : o ' .
Suricaes ELEY. FT. Samplie o PP R MOlSTUF_!E_ :. ELEV. REMARKS ‘ ) NO. PEN A REC.
. ‘ Take watelr . ‘ ) :
SAL Teto| &5 |0 | 112 [V.oose |1'6" e qb <41
8. TER 3 Wet Br. silty f-m sand, little root fibers. '
T s .
o N
G .. -4
~p 31| T'to_| SS 21 121 12U Dense Br. silty f-m sand, little f-m gravel. =~ 2 24 1 24
noole 18 Wet : - '
O g1
W ‘°‘.,
5 .
L20
Ech Bottom of bowing 9t.
;_' ! ag N
w . ,
el
i
2
L -4
gi . Praportions used: troce _ 0~10°5: firtle - 10 2{}9‘,-.. ;f:m\e = 20-35“"?, t-:md = 315.30°% : TOTAL FOOTAGE:
DRILLER: S.0. SAMPLE TYPE COHESIONLESS DENSITY forth Barin ) £
HELPER: M.C. ' C I CORED W = WASHED " 010 LOOSE orih Bering ™
: . S5 = SPLIT $POOM 10.30 MED. COMP, Rack Corin £
sois encineer,  Kelly . UP = UNDISTURSED PISTON 10.50 DENSE M ‘

TP = TEST AIT 50.. VYERY DENSE
ORILING INSPECTOR. . UT = UNDISTURBED THINWALL - HOLE NOQ.



P 10/25/90 SOIL SAMPLING LOG . 1 o
TE STARY .. R : SHEET of .
- 10/25/90 CONNECTICUT TEST BORINGS, INC.
DATE FiNtSH ' : s - ’ PROJ. NO. . T,
. ub.Surface Spacialists ' . !
: _£‘IGHY OF HAMMER  1dd . XKK ‘ P, O. Box 69 LOCATION Taylor Brock Cove o }
- _ YMOUR, CON u :
HAMMER FALL 10 SE QU CONNECTICUT KHNEIDOIROK Wim’ Ct'
(20)) 884.3857 . ]
GAOUND WATER GBSERVATIONS ) OFtSET f
DATE TimE DEPTH L GROUND ELEYATION '
10/25/90 0 hrs. 2'6" Deep WL Consulting Engineers Ol NoL -
: ‘ : ]
- o T37aw 630 Cakwood AVe. CASING SAMPLER  CORE BARREL|
el
MPLER O D. 1D B 85
— Sulte 450 TYPE R
TYPE OF RIG ge/Tripod Stz Lo M 1 /8¢ .
- BLOWS PER 4
Depth | SAMPLE [ OM SAmPLER | . DENSITY | PROFILE SAMBLE
Beion N, il - on CHANGE FIELD IDENTIFICATION OF $0It3
DERTHS | Frem s CcONsisT. | peetn
Surbace | gigy, pr, [ SOmPle e LOISTURE | BLEV. REMARKS NO. 1 PEN | REC. é
T F0 I=ka water .
A1 | 2%e™ol 88 [ Q 111 §Vioose 1 24 |16
8 2] 3e" 1 | Wet 236" : ;
- I Br. silty f-sand, tr. root fibers. . .
G 2 ; ;
8 2 )
L 50 8'to s5 | S0/ V.Inse, | 87 2 0 0 4
o g Wet Casing retusal 8'.
W. 10
S i
-
1)
i
“igg - J
‘!
x 30
=
4 3 {
|
jn g
4
" (
. _}
[ 3
2
w
]
!
L e _ :
;g P‘rop.e.'riam uied: traen :.,- 3.10%,, fistte = 30.20%5, some = 20-35%. and- = 15.350% — FOOTAGE. ’
DRHLER: S.A, SAMPLE TYPE COHESIOMLESS DENSITY corth Barin f !
; HELPER: M.C. T = CORED W == WASHED 0-10 LOOSE srin Baring : i
! : 55 = $PLIT SPOON . 10-30 MED. COMP, Rock Coring -
’ SONHS ENGINEER Kelly UP = UNDISTURBED PISTON 10.50 GENSE .
TP = TEST prt 504 VERY DENSE HOLE NO.

——r

DRILLING INSPECTOR

UT = UNDISTURBED THINWALL

———



TE $TARY 10/2%/90
DATE FINISH 10/25/%0

IGHT OF HAMMER 140 R
HA;AMER FALL " >R

30

i
i
|

GROUND WATER QBSERVATIONS

SOIL SAMPLING LOG

CONNECTICUT TEST BORINGS, INC.

Sub-Surface Speciatisn

SHEET af

PROJ. MO,

Taylor Brodccx:ve

. PO Box &9 LOCATION
SEYMOUR, CONNECTICUT esaree Winsted, Ct.
(203} 888.3857. -
. QFFSET

LIATE time BEPH : ‘ " GROUND ELEVATION
W25/ .0 hrs. . 5' Deep. WL Consulting Fngineers . B=ZX
. ; HOLE NO,
maT— ‘ -
T om 1 3/8" 630 Cakwood Ave. : ;g‘;m 5‘%‘-“ CORE BARREL
¢ _APLER OD. ' 0 ‘Suite 450 T CTYPE et e
pod Lo B 71 3/8
TYrE OF MG Vest Hartfard, Ct. 06110 JSIZE 1D,
b ear BLOWS PER 6 N = . "
' Depth | SAMPLE | et SAMPLER DENSITY | PROFILE _ N 3 SamPLE
Foh MO, b - OR | CHANGE FIELD IDENTIFICATION OF SOMS
; DEPTHS ram o CONSIST, | DEPTH- . : .
m : MO, | PEN | REC.
Surface | glpy. . S et T2 78] MOISTURE | ELEV. REMARKS .
Lo “Lake Water = -
‘A 0
LT, o
; i’J G 5o 55 6]0 11 |V.loose | 5! 1 24 16
;; 0 7 0 | Wet Br. silty f-sard, tr. root fibers. ' C
0 ;
0 7 T
o 8 Hto S8 1|1 14 |locse 2 24124
e 1Y 16 | Wet 10t S
o 11 Br. £~¢ sard.
. 20
4 Bottem of bexing 11, :
. 30
= i
:
b
w,
2
W
D
D40 . _ — - -
2 Propartiany used: trace . 0.10%, Titte = 10205 some iz 20-35%. ond = 33.30% TOTAL FOOTAGE:
- ) . P . - . . 4
Ve | DRILLER; S.A. SAMPLE TYOE COMESIONLESS DENSITY Easth, Boring Fr
¢ M.C. T ZCORED W = WASHED C0.10 LOOSE ‘ :
HELPER: §8 7= SPUT SPOON 10.30 MED. COMP, fock Coring Fr.
SOS ENGINEER Kelly UF = UNDISTURBED PISTOMN 38.50 DENSE .
T# .. TESY PIT 0.5 VERY DENSE HOLE NO.

DRILLING INSPECTOR

UT m UNDISTURBED THINWALL



1€ sTARt 10/25/90 . SOIL SAMPLING LOG . o , weer Vo, 1
10/25/90 . CONNECTICUT TEST BORINGS, INC. e
DATE FINISH . . L : PROJ. NG . B
. Subt-Surfuce Speciglists . .
| DIGHT OF MAMMER . 140 DX BN . P.O.Boxé9 LOCATION Taylor Brock Cove =
HAMMER FALL we om0 SEYMOUR. CONNECTICUT ‘ waacoonoaa  Winsted, Ct.
[203) §88-3857 ’ -
GROUND WATER OBSERVATIONS . . . QFESET ]
DATE TiMmE . pEPTH ) ’ : |
W/25/30 0 hrs. 2'6" Deep WL Consulting Engineers GROUND ELEVATION :
' o S o e : HOLE NGO, B-3 )
B ++ 630 akwood Ave. S . . CASING SAMPLER  CORE BARREL
sLER O D, 2v 1 3/8" ' - —= : . ss vy
_  hnir op Lo / Suite 450 ) TPE s P,
T e pod - . 13 : e
. E OF R!.G : : - 1] * H; : ¢ 6 3. Ct_. %110 SIZE LD, e . UL /B_ - }
E BLOWS PER & = : ' |
Depth Sm;l! Type ON SAMPLER DENSITY | PROFILE L i , SAMPLE -
Below . o |5 T oR CHANGE FIELO. IDENTIFICATION OF SOILS
Surtace | DEPTHS | oo mate b a CONSIST, | DEPTH _
ELEV, Fr. [SOMBI [ttt WOSSTURE. | L ELEV. REMARKS wo, | ren | mec i
- - : —
lake Water : !
2160 S8 3 |4 6 | Iocose : H ETT2
416" 5 | Wet 216" P
Br. f-c¢ gand, little fum gravel. ‘ T
4'6" . . ) ‘ — e - : ) ] -
<10

. -
\ i
1
4 B
L0
1
H X
: Bottem of boring 4'6". ' : : ;
: |
PORE .
b4
‘ - !'
: |
-4
=3
= !
P
: 1
E Ay
2
ud ;e
i {
f
! . 40 !\ !
;‘! P!opcrﬁon\-used;-'.rui:' = 0:10%, lirtle = 10.20%5, same == -20-35%. and. = 35.50% YOfAL }ODT»\GEL

: ORILLER; S.A. ' T sampLE tvpe 'COHESIONLESS DENSITY farth +Bori {
; HELPER: M.C. " T ZCORED | w = WASHED 4.10 LOOSE srin Rering - |
: — 5§ = SPLIT SPOON } 10.36 MED. COMP. Rack Cori Er \
SOILS ENGINEER. Kelly . UP = UNDISTURSED PISTON 30.50 DENSE . ack Coting g
. o= TEST MIT . 504 VERY DENSE
DRILLING tNSPECTOR. __ UT = UNDISTURBED THINWALL - HOLE NO,



‘ SOIL SAMPLING LOG 1 1
t O stant 10/9% /90 SHEEY of
o CONNECTICUT TEST BORINGS, INC.
DATE FINISH 10/25/% PROL NOQ, .
’ Sub-Surfoce Specialisnn . - R ’ T
Vo 3MT OF HAMMER 140 om PO Box 49 LocaTton Tyl e Procic Cove
i : SEYMOUR, CONNECTICUT . .
boAMER FALL s 00X ; nooacoaxx  Winsted, Ct.
: {203) 888-3857 )
GROUND WATER OBSERYATIONS - QFFSET
o ATE Time DEPTH ' GROUND ELEVATION
1 /20 0 hrs. 4'6" Deep W Consulting Engineers
g ' HOLE NO. B4
_— 630 Oakwoed AVe. CASING SAMPER  CORE BARREL
;o : 2" 1 3/8" BA sst
L2 oD, Lo Suite 450 TYPE v e
Barge/Triped e 24 13/8
TPE OF 1G West. Hartford, Ct. 06110 SIZE 1O, R T
SAMPLE § - AR OENSITY | PROFILE : ' SAMPLE
o o T 7 OR - . | CHANGE FIELD (DENTIFICATION OF SOILS 2
DEPTHS rom B CONSIST. | "DEPIM ‘ ' : : .
ELev. Fr. |3PTPR T ] moisTuRe | ELey, . REMARXS NO. | PEN | REC.
0 Lake Water
870
.l ol4'6eo|SS | 011 11 |V.loose 1124 | 8
‘ o ool U Wet 416"
C Br. silty f-m sand, tr. root fibers. .
G 1 7 C S N
T g .
- Same with little gravel.
3t ,
10'6%dSS | 5040 10'er <4 (910
¥ ™
TR Casing and spocn xrefusal 10'6".
-20
il -
A
F
£ :
w
™
<, .
u
L
£
¢
4
[**)
2
: H
A H
"
2
o3
P _
é Propoctiony used troce — 0.10%5, I-'iﬂ.fn :.'!O'-20“b, 1ome = 20.35%, and = 3.5.50%‘ : TOTAL FOOTAGE.
5 DRILLER, Seds SAMPLE TYPE CONESIGNLESS DENSITY fanh Borin "
L HELPER, M.C. C = CORED | W = WASHED .10 LOOSE ot Saring :
' $§ = SPLIT SPOON 10-30 MED. COMP, . :
Felly UP = UNDISTURSED PISTON 3050 DENSE Rock Caring ‘ fr.

SOHLS ENGINEER
DRILLING INSPECTCOR

¥R o= TEST RiY X
UT = UNDISTURBED THINWALYL

304 VERY DENSE

HOLE NO.



TE START 10/30/90
10/30/°90
DATE FINISH
IGHT OF HAMMER 140 - X
HAMMER FALL 30 ZX

GROUNG WATER OBSERVATIONS .

CONNECT

Sub.Surfuce Specialists’

P 0. Box 9

SEYMOUR, CONNECTICUT

(203} 8838-33857

L SOIL SAMPLING LOG

ICUT TEST BORINGS, INC.

SHEET 1 of

PROS, NO.

S

LOCATON
otiokadacooe  Winsted, Ct.
QOFFSET

ATE TIME o DEPTH W Consulting Engineers GROUND ELEVATION
10/30/%0 0 hzs.  5' Deep woLE NG. B-5 {
— - 630 Cakwood Ave. CASING SAMPLER  CORE BARREL * '
PLER b. 2" ‘ 1 3 +H -
MALLE 1o 13/ Suite 450 Tree B, . S8 o
TYPE OF MG ¢ : ; ; szevo, LA L1 3/8 I :
WEst Hartford, Ct. 06110 / -
- BLOWS PER 6
Degn | SAMPE | Ot SAMAPLER . DENSITY | PROFiLE : SAMPLE
Balows NO. o o CHANGE FIELD IDENTIFICATION QF SOILS {
Surface] PEPTHS 1 te ™ T CONSIST. { DEPTH ' . o, | ren  fmc. |
V. By, | T T T e sl MOsTURE ELEV. REMARKS R )
! Water
(8
5'to S8 |0 111 | Lecea 51 1 |24 6 r
AR 1 | Wet Br. organics with f-silty sand. \
- lu . [ :
12!6“
{130 | S5 15 g1 7§ MComp. Gry. f-m sard, tr. si1t. 2 ]24 8
A E1 5 | Wet 15¢ )
20 {
]
\!
-
>
L}
1]
4
w  -30 . .
5
-
A !
4
d
o Bottom of horing 154, !
wr e -
. l
w
3 L
d £
e
w
:
<
c; - 40
.g Propartions uied: trace = 0-10%%, lisle ~ 10.20%, some 2= 20.13%, ond = 35.50%. IOTAL FOOTAGE. 1’
¥ ORILLER: Sada SAMPLE TYPE COHESIONLESS DENSITY Earih ari . U
i NELPER: M.C. €5 CORED W = WASHED " Q.10 LOOSE orth sornd " ‘
; ; $5 = SALIT SPOON 10.30 MED. COMP. 2ack Corin "
| SOILS ENGINEER Kelly UP = UNDISTURBED BISTOM 30 50 DEMSE o 9 ) |

DRILLING INSPECTOR

TP o TEST MIT
UT = UNOISTURBED THINWALL

30~ VERY DENSE

HOLE NO.



HeAER FALL

® sraar 10/30/20

" FINSH 10/30/907

IGHT OF HAMMER 140 AR
:o-l'. WI

SCHL SAMPLING. LQG

CONNECTICUT TEST BORINGS, INC.

S_ub-SwFsu_Spninlilu .

P. Q. Box &9

SEYMOUR, CONNECTICUT

{203 388-3857

SHEET -of

LOCATION

PROJ), NO,

Sucker Bmok‘ Cove

GAGUND WATER DESERVATIONS CFFSET
ATE TimE DEPTH cee T GROUND ELEVATION
10/30/90 0 hrs. 5 Deep WL Consulting Engineers
| HOLE NO. B-G _
- E 630 Cakwood AVe. CASING SAMPLER  CORE BARREL
L 1+ ; : . .
wPLER O D, 2 o, 13/ Suite 450 TYPE w B ... B8
i B : R ) "
- Earoe/Tripod x : o, L3N L 1/8
voEore West Hartford, Ct. 06110 SZELD. o ‘ :
- - BLOWS PER 6 ' ' _
Depth | SAMRE | Or SAmz LER DENSITY nomi . - SAMPLE
© below 0:2;15 of [T ™ coO:m' C:a:g MELD IDENTIFICATION OF 50ILS.
; 1 P N ‘ . - .
' : NO. | PEN | ReC,
_js”'{“.' srev. pr. | SOmRie o] moisTuRE | ErEV REMARKS ‘ :
Water
5% | S50 1] 0 | Lecse 5! 1 4 120
i 7 1 | Wet Br, crganic giit, fesand.
Vo o
i
t
'
L, 0t |'sS (4 |5 |5 | Iecse |10 < _1ea |12
AN L 4 ] Wet Gry. f—c sand.
pa 129 - .
!
Ul
|
: :
4 :
Ll
- -30 - .
p
¥ i
- i
“ i
- i
.
u -
‘
S
o Bottom of boring 12'.
w _ :
- ; i
: :
' - 40 . ; —= - -
E: Prosortiant used rraew 0. 10%, finle = 10.20%5, 1ome = 20 35%, and = 135.50% TOTAL FOOTAGE.
. DRILLER: SA. SAMPLE TYPE COHESIONLESS DENSITY Earth Borin "
WELPER M.C. C = CORED W = WASMED 0.10 LOOSE ¢ ‘
) 55 = SPLIT SPOON 1030 MED. COMP. Rock Coring -
SOHS ENGINEER Kelly UP = UNDISTURBED PISTON 30.50 DENSE
TP o TEST PIT 50~ VERY DENSE

DRILLENG INSPECTOR

UT o UNDISTURIED THINWALL

HOLE NQO,



.

CRILLING INSPECTOR

UT o UNDISTURSED THINWALL

SOIL SAMPLING LOG 1 1 i
ATE STARY 10.,/20,/90 - . - . T SHEET . of
CONNECTICUT TEST BORINGS, INC. o
DAYTE EHINISH 10/30/% L 5 L L L . E. PR0E NO. . .
ub-Surfoce Spacialists . . !
EIGHT OF HAMMER re XRE P. O, Box 69 woeation  Sucker Brock Cove : 1
- T T SEYMOUR, NECTICUT '
HAMMER FALL sge | Ee CONNEC WAIAOAWK  Winsted, Ct.
i203) 888.3857 ‘ : E
GROUND WATER QBSERYATIONS ) _ _ OFFSET - j
IatE TimE OEPTH . GROUND ELEVATION
10/30/90 0 hrs. 21 Deep WL Gonsulting Engineers P~
T . ‘ ; ST T HOLE NO. .
- 630 Oakwoed Ave. CASING SAMPLER  CORE annu&
" ) "
MPLER G 0. 2 1.0. 1 3/ Suite 450 TYPE B,. N 88
Barge/Tripod : " :
TYPE OF MG - West Hartford, Ct. 00110 §izE 1.0 RS }
- QWS PER &
Dapth | SAMPE | "N SAMPLER DENSITY | PROFILE SAMPLE L
ot NO. W - or CHANGE HELD IDENTIFICATION -OF SOILS ‘
DEPTHS ram o CONSIST. | DEPTH .
p .
Surface ELEV. FT. Somple os Toaz [12va]  maisTuze ELEV. TEMARES N NO. | PEN RtC.. }\]
R ' Water L
2'to [SS 1 |0 1| locee |20 1 24 24
47 1 Wet f
. Br. organic silt, some f-sand.
i - i
i
7T'to 55 5 16 19} M.Camp. | 7 Same 2 24 |18
g1 . 12} Wet Gry. f-c sand.
gt i
<18 i
J
)
{
“ 20
!
%'
\
2 !
e -3
=
= . (i
j; Bottom of boring 9°.
s .
- ’
P —_
L3
[ |
L o
5 Fromartions ured: wace = 0.10%, limte : 10.20%. some = 20-33%, ond = 15.50% TOTAL FOOTAGE:
: 3.A . ,
. DRILLER; il 'SAMgLE 1YPE  COMESIQNLESS DENMSITY corth Bori ¢ ‘
! HELPER: M.C. CICORED T W = WASHED 0.10 LOOSE orth Roring - \
: : §5 =: SPLIT SPOON 10.30 MED. COMP. )
' $SOULS ENGINEER. Kelly U .. UNDISTURBED PISTON 30.50 DENSE Rack Caring .
: TR - TEST PIT 50 - VERY DENSE

HOLE NO,



10/30/90 SCHL SAMPLING LOG . = ‘_ 9 i.

TE STARY : SHEET sf
- ; CONNECTICUT TEST BORINGS, .INC.- T
DATE FINISH 10/30/20 - T PRCJ. NO,
o Sub-Surfoce Spwciolists - . .
HGHT OF HAMMER - - 140 > 4 .o i P. O Box 69 LOCATION Sucker Brook CGVE
= ' : ' SEYMOUR, CONNECTICUT KROUWREOK :
HAMMER FALL wr K * Winsted, Ct.
' {203) 888-3357 p
GROUND WATER QBSERVATIONS OFFSEY
Lo ATE Tlme QEPTH ' GROUND ELEVATION
WL Cnsualting Engineers
10/30,/20 0 hrs. 4 ' Deep : HOLE NO. B8
=~ e T 830 Oalvood Ave. ! R CASING SAMPLER  CORE BARREL
| WMPLER O.D 2" 1o, 1 3/8" Suite 450 ‘ . rres B =S
: 0. 0. L YPE L - .
- - Barge/Triped —— R ™ f3/m
TYPE OF MG - - © West Hartford, Ct. 06110 ~ SIZELD. D / ‘
= BLOWS PER &4 JAPTRET - N T
Deorn | SAMPLE | o Oh AR LER DENSITY | BROFILE . _ SAMPLE
o N, g ox CHANGE FIELD 1DENTIHICATION OF SOILS
Surfoce’ DEPTHS 5 :u i fram b CONSIST, '| DEPTH NQ PEMN R:C
BLEY. BT | T T2 T17.18] MOISTURE | EiEV, REMARKS e e > .
Water
14tto S5S10 101 0] locse |4 | - S S LIREZIRE
= :
) 0 | Wet Br. organic silt, little f-sand.
L | |8'6™o| ss| 16136 |14 | Dense ' " 2 124 18
- [1oter 16 | wet glen '
PR P : Gry. f-c sard, tr. gravel.
i . i 1016 . . . o p
!
d
"?—
z - Bottem of boring 10'6". : S
< .
‘.
v
[
-
W
- .
i
I3
e
S
L
e
et
g
i :
- Propo:rions uved: trace = §.10%, lintte = 10.20%, 1ome = 20.35%, ond = 15.30%
¥ SR . e s LE S Neileb ewtmanms . TOTAL FOOTAGE:
T CRHLER: g SAMPLE TYPE . COHESIONLESS DENSITY .
{0 . N ———— -Earth Baring Fr.
: HELPER. M.C. . € = CORED W = WASHED 0.10 LOOSE
: 55 = SPLIT SPOOM 10.30 MED. COMP. "
SOHS ENGINEER Kelly UP = UNDISTURZED FISTON 30 50 DENSE Rack Coring fr.
TP = TEST PIT e VYERY DENSE MOLE NO.

DRILLING INSPECTOR UT = UNDISTURBED THINWALL



- ATE START 10/30/%
DATE FiINISH 10/30/%

| EIGHT OF HAMMER 140 200
rAMMER FALL 0 m

GAQUND WATER QBSERVATIONS

SO SAMPLING LQG

CONNECTICUT TEST BORINGS, INC. -

Sub-Surfoce Soeciolish

P, O Box 69 -
SEYMOUR. CONNECTICUT
(203) 883.3357

oy

sueEt of e
PROL. NO. LU
LOCATION Jean Iore Cove - @ (

ieaceacon  Winsted, Ct.

QFFSEY

.

JATE Time | bEPTH ] . GROUND ELEVATION
‘ W Consul ineers
10/30/50 0 hrs. : ting Ergineen -
/ / hrs 3 Mp . o HOLE NO. B9 .
- “"630 Cakwood Ave. CASING SAMPLER  CORE un‘m\
11} " - = : ’ : .
. mneeoo 2 _ 01 3/8 Suite 450 veE B.. . ss et
Barge/Tripod = " " .
TYPE OF RIG B R . SIIE LD, . 3 . 1 3/8"
_ West Hartford, Ct. 06110 {
' BLOWS PER &~ ' - ‘
Deptn | SAMPE | A SampLER DEMSITY | PROFILE S i SamPLE
RS IS - or CHANGE FIELD IDENTIFICATION OF SOILS -
Surtoce | DEPTHS o[ From Te CONSIST. | DEPTH ' ' no. | ren  Hive
: BEV. #1, | PPN T el Moistuse | e, REMARKS . o {
- WATER
"3to | 5510 10 | 1] Tocse |3 LN
e . .
{ 5 Wet 5e . Br. oxganics, f-sand. -
- 570 | S5 | 1212 [13 | M.Comp. Gry. f-m sand. 2 |24 118
7 16| et | 71 - ' )r
Y
.10
Y
} 1y
=20
[ }
|
\
: {;
1
v -3
g
< - 1
Bottem of bexing 7°. - |
. Cd
]
[+
Lo
= .
] /
C a0 : _ _ e .
@ Propartions used: race = 0.109%, littte - 10.20%, same = 30-35%. and = 35.50% TOTAL FOOTAGE:
DRILLER: S.A. SAMPLE TYPE . COHESIONLESS DENSITY o Bor ' {
HELPER: M.C. = CORED W = WASHED *9.14 (OOSE farth Boring - i
N S8 = SPLIT SPQON o 10.30 MED. COMP, Rock Cori ot
SOILS ENGINEER Kelly UP = UNDISTURIED PISTOM 30.50 DENSE ek Lartng :
TP = TEST PIT X ’ 50 . VERY DENSE HOLE NO
UT == UNDISTURIED THIMWALL -

DRILLING INSPECTOR

E



10/26/90

ATE Staay
DATE FINISH 10/36/90
i HGHT OF HAMMER 148 b4
HAMMER ..F»_'-u 307 DEOOC

CONNECTIC

SOIL SAMPLING LOG

Sub-Surface $pacialisn

« PO 8ox &9
SEYMOUR, -CONNECTICUT
(203) 888-3857

swegr 1 of 1

UT TEST. BORINGS, INC. |

7204, NO,

LOCATION Jean Tore Cove

XReeesooo Winsted, Ct.

GROUND WATER GBSERVATIONY QFFSET
PATE TImE cERTH GROUND ELEVATION
10/20/90 0 hrs. 36" Deep WL Consulting Brgineers "
. ) ' - . N . HOLE NO. B-10
R 630 Cakwood Ave. L CASING SAMPLER  CORE BARREL
Py " (1}
- Suite 450 | TYPE g ‘f:'1.=.3/ o
TY9E OF Rt L E ‘ SIZE LD, SR S
frae of he . West Hartford, Ct. 06110,
" ' BLOWS PER 6 T ‘ - o
Daoth | SAMPLE 1 o e | OR SAMBLER DENSITY | PROFILE : - _SAMPLE
el O, o - or . | CHANGE FIELD IDENTIFICATION OF SOILS
i DEPTHS From ° CONSIST. | DEPIH T . ‘ )
Sempt . ) NO. | PEN - REC.
: 55”""“ ELEV. FT. P [5s Tea2 |iz.1a} MOISTURE | Erev. REMARKS -
: YATER
3'6"oisSS | 0 10 11 |ILocse 1 (24 118
Se" R 1 ' [Wet 316" . o
“ 5'6M0 | 58 |50/3 V.Dnse. Er. crgenics, f-sand. 2 13 10
5!9" Wet . 5]9!!
l_ Refugal 5'9",
7o
E; ]
)
ko
.10
¥
« 30 |
8 :
£ "
o
hond
w
-
3
e
b
S iy .
§ Progortians uved trore = 0.10%, lirle + 10.20%,, some = 20.35%, ond = 35.50% TOTAL FOOTAGE.
N, DRILLER: S.5. SAMPLE TYPE . COMESIONLESS DENSITY cih o , .
HELPER: M., C 2 CORED | W = WASHED 0.10 10058 9 '
’ 55 = SPLIT SPOUN 1030 MED. COMP, Rack Coring -
SOHS ENGINEER Kelly UP w UNDISTURBED PISTCN' 30.5¢ DENSE ‘
TP = TEST PIT 50 . VERY DEMSE

DRILLING INSPECTOR

UT 2 UNDISTURBED THINWALL

HOLE NO.



SOIL SAMPLING LOG -

Sub Surface Spaciatisny

P. Ol Box &9

ATE sTar 16/30/90
DATE FINISH 10/30/20

© EIGHT OF HAMMER 14 }Qﬁ(l
HAMMER FALL s ook

CONNECTICUT TEST BORINGS, 'INC.-

SEYMOUR, CONNECTICUT
{203} 888.3857 "

1
SHEET ot

PRO. NQ,

LOCATION

Mpgoooe - Winsted, Ct.

BRILLING INSPECTCR

GROUND WATER -QBSERVATIONS OFESET {
b 1
JATE TSME. . DEPTH_‘_ L . . GROUND ELEVATION
g" Engirears ' '
10/30/90 0 hrs. 7'6" Deep we Ckmsulting ginee HOLE NO. B-11 ;
- ‘ . " CASING SAMPLER  CORE BARREL
i g 1 3/8" 630 Oa}mmdAVe ] B s -\
JMPLER © 0. £,
- - Suite 450 1YPE - ” .
Barge/Tripod e ‘ -3 13/8 -
TYPE OF RIG T " T SIZE LD, R : .
; West Bartford, Ct. 06110 .
- !
ALOWS PER 4" o
Ouprn | SAMPLE L OF SAMPLER DENSITY | PROFILE _ . ‘ SAMPLE
Bt NO. " o CHANGE FIELD [DENTIFICATION OF SOILS ;
DEFTHS From Ta CONSIST. DEPTH v : Ny ;
. g 1o B PEN ReL.
Surface £LEV. AT, Sample 06 817 [12.18] MOISTURE | ELEV. REMARXS o ’
= 1
¢ -
i
i
|
8'to | S5 14 | 516 | MComp. | 776" | . 11 24 |24l
1 .
W 3 | Wet a¢ Br. organicg.
: 107 GIY. T Tade (o
T
. \
-2 (
H
| |
{
: (
- -1
']
i 5
) I
vy
5 A
ut {
-
9 S
= Bottom of boring 10%.- (
' - 40 _ . _
:”; Proportiony ured: trace w1 0.10%, little. = 10.20%, some.= 20.15%. and = 35.509% - 1OTAL FOOTAGE: H
H - oo
' DRILLER: S.A0. SAMPLE TYPE : . COMESIONLESS DENSITY Corh Do o
HELPER, M.C C = CORED - W = WASHED - 7 6.10 LOOSE renna ‘
' 2t $§ = SPUT SPOON 10.30 MED. COMP. Rock Caring Fr.
SOILS ENGINEER Kelly UP - UNDISTURBED PISTON 1050 DENSE § :
te o TEST BT : 30w VERY DENSE HOLE NO.
UT .. UNDISTURBED THINWALL

T ————



SO SAMPLING LOG | . o 1 1

WTE STam? 10/30/90 : SHEET of
10/30/90 CONNECTICUT .TEST BORINGS, INC. -
?AT? FINISH Sub-Surface Spadialives PROL HO. .
HIGHT OF HAMMER 140 190 ’ . P O 8ox 69, LOCATION Jean lore Cove
n . SEYMOUR. CONNECTICUT 5 .
MAMMER FALL so - HROC Winsted, Ct.
- {203) 888-3857 . . .
GROUND WATER OASERVATIONS . . QOFFSEY
TS TIME ‘ BEPTH ‘ GROUND ELEVATION
v 20/90 O hrs. 166" Leep WL Consulting Engineers y
: HOLE NO. B~12
- : - -%lel - - e ' y CASING SAMPLER  COE BARREL
! P 1 3/8" 630 Cakwood Ave. R : ' : \
[MPLER OD, Lo : : ! L TYPE .. B..  _ 8a

- Sulte 450 o ' " _

TYPE OF RIG Barge,/Tripod : - e CSIZE LD, URC AU 21.;.3/3_
o West Hartford, Ct. 06110 ) '

T ) : BLOWS PER &~ : ; - . R - =
Deprn | SAMPLE | Ot SAMPLER BENSITY | PROFILE SAMPLE
selow | O of ox CHANGE FIELD IDENTIFICATION OF SOILS

DEPYHS From o CONSIST. i DEPTH . : ’
- . NG, PEM HEC,
o S9rHOSE L prpy, gy, | Samble pesprent] mOISTURE | E1EV. REMARKS S
- WATER,
:
’6 106"t SS | 1 S| 6 | MdlComp. | 1 24 118
o 126" 7 | wet 106"
g 111 Br. organics (surface boulders). N
126" Gry. f-¢ sand.

§

i -

g
- 20 "

“

o

o0

& -

e

- .

= Bottam of bording 12'6%.

. .

2

wo

o

:: / - 40 . . . B N A, e, . S e . B -

;1, -"~=='h\=m'wed; '.rq-:e 0!0% I}!f.le .‘ I{}.:G":,:, l\fame x -Z‘O-I?S°Ii:.‘unq...: 35'5.0%.. . tOTAL FOOTAGE,

DRILLER; S.A. . SAMPLE TYRE COMESIONLESS DENSITY )
- 2 e i 2, -Eaerh Boring Ft,
WELPER: M.C C CORED ' — WAIMED . 0.10 LQO3SE
: ae $5 . SPUT SPOON 10.30 MED. COMP. Rock Coring e
SOHLY ENGINEER Kelly UP n UNDISTYRIED FISTON 3050 DEMNSE
TP . TEST PIY 0 YERY DENSE

H HO
DRILLING INSPECTOR LT ., UNGISTURIZED THINwWALL O HO



o

[ -

\TE START 10/31/20 : u Soi sAMpFENG tos ger 1 o 1
10/31/90 CONNECTICUT TEST BORINGS, INC. B
DATE FINISH St . PROJ. NO.
ubSurface Spacialists
' EIGHT Qf MAMMER Tag ¥ DR A . P.O.Bax 69 LOCATION  Sandy Cove (
WAMMER FALL g fg(x j.- R SEYMOUR, CONNECTICUT RO wjnstﬂ' O,
{2073) 888.3857 ’
GROUMNO WATER QASERIVATIONS QFFSET
DATE TiméE QERTH
_ . : ‘ GROUMND ELEVATION
wW/31/90 0 hrs. 2Y Deep | WG Consulting Engineers -
' R ¢ . : HOLE NO. B-13
- - ' 2." - Y T B30 Oalowood Ave. - S T casiNG SAMPLER  CORE uuer.}‘
AL 2 Suite 450 TYPE - D - et
TYPE OF MG Eaxge/Tripod : : $IZE 1D, Zx 138 :
West Bartford, Ck. 06110 f
Baph | SAMPE [ e DENSITY | PROFILE o SAmMPLE {
Bt NO. . an CHANGE FIELD IOENTIFICATION OF SOILS
Surface DEPTHS Sampie From To CONSIST, DERTH )
ELEY. FT. as |67 |12.18] MOISTURE F1EV. ) ) REMARKS . NO. | open REC, )
' Vater !
2t
Be. I-sard, & silt, tr. rocot icers. g
. 3o | ss [0 | 21 2] Lcee ' ' ' L “ 18 |
g X 5 | wet 5 . b
5tta S8 110 11 1] M.Comp. | Gry. o-f sand, sare m-f gravel, tr. siit. :
T+ ‘ 12 wet |7 ) o 2 24 |14/
19 {0
I
R

g
]
L
Bottom of boring 74. §.
1
4
)
= {
T
wd
=
e
< . }
—
s
b
=
i i
o
"™
et
|
5 “a0 |
n - Propaitons used Maee - 0.10%, firtle 10,2075, some = 20.35%, ond = 35.509:5 TOTAL FOOTAGE.
DRILLER: M.C. ’ SAMPLE TYoE COHESHOMNLESS DENSETY R ; (
HELPER; v.C. C i CORED W m WASHED 0:10 LOOSE Farth Boring ' {
: $5 -z SPLIT SPOON 10.30 MED, COMP, fock Carin £ !
SOILS ENGINEER Kelly UP - UNDISTURSED PISTON 3050 DEMSE os ? ‘
te .. TEST PIT $0 ¢ VERY DENSE HOLE NO
DRILUING INSRECTOR Ul . UNCISTURIED THINWALL :



‘ SCIL SAMP .
STE START 10/31/20 5 LING LOG SHEET i - 1
o Ry  CONNECTICUT TEST BORINGS, INC. -
DATE FINISH SubSurfoce Spacialists REQI. NO,
T IGHT OF MAMMER 140 e P. O, Box 69 LOCATION Sandy Cove
BN R 1 SEYMGUR, CONNECTICUT ; .
. MMER FALL 300 XX LR : woseeconx Winsted, Ct.
e e {703) 888-3857 ‘ .
GROUND WATER CASEIVATIONS GFF_SET i
TATE Time DERTH - ' o "GROUNG ELEVATION
W/31/90 0 hxs. 3' Deep g S HOLE NO. B-14
il Cra — 3/'" 630 Cakwood Ave. ) SASNG . sapeier . cons sanmn
MPLER OB Lo Sulte 450 TYPE e et e
r - SIZE 1D Ps - 13/8
YPE OF RG : West Hartford, CE. 06110 po L AR R
N " o b -BLOWS PER & P Er] T
Sopth | SAMPE | oM SAMPLER DENSITY | PROFILE S SAMPLE
belaw | 1O of —— or CHANGE FIELD IDENTIFICATION OF 3QILS )
. - DEFTHS rom Q COMNSIST, DEPTH ! © ) . - FEN %
: Sl gley, pr ST T T el MOisTURE | EtEV. REMARKS L - o |
: Water
3o 85 0] 2|2 | Locse kL T 124 21
Bi:4] ; -
3 3 | vet Gry. br. f-sand & silt, tr. root fiber.
&7io S 8Te 1 Mcomp. | - Gry. tr. mf sand, some m-f gravel, tr. silt. 12 124 12
!
ke
o 1]
i
H -
3
|
;
.20
- .
o
T
wE .
3 .
Bottam of baring 8.
“
o
-
]
&
E Prooo ' ons uved- troce - ?:?O‘%: ’?nt:e 13207, !ome‘ E 10-35.%, ond = 35.50% — TOTAL FOOTAGE
b oRILLER: ___ M.C SAMPLE TYPE COMESIGNLESS DENSITY Sarth Boring 3
v ELPER, v.C. C = CORED W = WASHED 0.1 1Q0sE
HELPER: : 55 = SPUT SPOON 10-30 MED. COMP. tock Coring "
SOILS ENGINEER Ketlw UP = UNDISTURSED PISTON 30.50 DENSE
? TE oo TEST #IT 504 VERY DENSE HOLE MO,

b

HUING INSPECTOR

UT < UNDISTURBED THINWALL



et

P

[

,.ﬁ-u-___,_ S

,,_w__“

. SOIL SAMPLING LOG 1 1
t E STARY 10/31/90 SHEET of :
10}31}90 CONNECTICUT TEST BORINGS, INC.’
DATE FINISH SubeSuriack smmhm : r-ao.x. NG
S iGHT OF mammER .t X _ P. O Box 49 LOCATION Sandy Cove
- T SEYMOUR. CONNECTICUT -
HaMMER FALL L .- ki ) HBOTOECINK Winsted, Ct.
{203) 3g8.3857 ,
GROUND WATER GSSERVATIONY QFFSET
ATe Time T DERTHO s _ o GROUND ELEVATION
10/31/90 0 hrs. 53¢ Deep WL Consulting Engineers ™ 515
- ' . - . HOUE NO, :
— ‘ - ; ; S CASING © SAMPLER  CORE BARREL|
o - 1 3/m 630 Cakwood Ave. o ‘ t
P Moo 0. Sulte 450 Teee B.  SS. )
Barge/Tripod ; . . . S By 1 3/8 :
IrPE OF NG Vst Ehrtfﬁrd‘ ct. 06110 SIZE 1.0, e AL . . Ii
- Py ‘ Fre—
Dagii | SAMPE | SN e DENSITY | PROFILE o SAMPLE (
Below | - MO of [ . ar’ CHANGE FIELD IDENTIFICATION OF SOILS
DEPTHS ram o consist, | oeetn NO. | pen | atc,
Surface £LEV FT. Samnple T e o] moistuse ELEY. REMARKS ‘ . '
‘ Water
. 5'to 55 |0 |2 9 | M.Caorp. | 5f 1 24 12
7t 10| Wet | & Br. vi-sand & silt, root fiber.
' o 7 “Gxy. br. o-f gand, tr. silt.
10
20
b
-«
t:..
& 3 I
L .30 Bottom of baring 7'.
e
LY
< -
W
<
-
A
<
&
=
-
3
-
L
-]
O
e
b
=
3
i w .
% X Prosartions used: trace = 0.109% linle = 10.70%, wome 2= 20-35“’::.-6.3116 = 35.50°% TOTAL FOGTAGE.
= DRILLER: M.C. SAMPLE TYPE COMESIONLESS DENSHTY fortn Sarin .
3 HELBER: V.C. © QL CORED . W m WASHED ¢ - 0.1 LOOSE st Sarng :
: $§ 2= SPLIT SPOON _ T 10,30 MED. COMP, : .
SOILS ENGINEER Kelly UP = UNDISTURSED PISTON - 30.50 DENSE Rack Coring .
TP = TEST PIT 50~ VERY DENSE HOLE NO.

DRILLING INSPECTOR

UT . UMOISTURIED TRINWALL

e,



TE stany 10/31/90 SOIL SAMPLING LOG cer . ’ :
10/31/90 CONNECTICUT TEST BORINGS, INC.
DAT; FINISH SubeSurf Smecialist PROS, MO,
wtase Specialiy .
IGHT OF HAMMER 14 WK P. 0. Box 69 - tocATioN  Sandy Cove
aER FALL A SEYMOUR,-CONNECTICUT maogaw. Winsted, Ct.

GROUND WATER ’\JBSERVVATIONS

{203} 888-3857

QFFSEY

)

ST Time BEPIH
: . GROUND ELEVATION
: 0 & WL Consulting Engineers
Ty 31/90 hrs. Deep ' HOLE NG, B-16
- e “f i T3/ 630 Cakwood AVe. - CASING SAMPLER  CORE BARREL
j : B 83
arEr 0. LD, Suite 450 rrE B e
TYPE OF RIG Fae/ A ipod T : : sizeto. .. ... ...1.3/8
i West Hartford, Ct. 06110 . -
S . .
: "E BLOWS PER & ciry ) y ’ ) T o
' pepn | SAMPE L o AP LER DENSITY | PROFILE : . SAMPLE
Below |. 1O ot I - . OR. . JorancE FIELD IDENTIFICATION OF SOILS ‘
DEPTHS rom o consIsT, | DEBTH . .
. B NOQL PEM | R&C.
 Swfgoa | Loy gy |Samole e  TraTs] moistuRe T ey REMARKS o £C
Water
i
I
R 6'to sS 10 |2 4 [Loose i Gry. vi-gand & silt, with root f‘.r.l::xarT 1 24 |8
Lo 8! 8 |ret g8t Gry. br. m—f sand, tr. silt.
I . b n
L ra
1 i
o
P
} .
: .
.30 .
]
i t
" .
»
L 30
o
c i
-3
2]
s
' Bottem of boring 8.
o]
s
bt - "
w
.40
E Fropa-hignt vied teace . $.10%4, !.iulq = 10 289, some = 10-33%, and = 315.50% TOTAL FOOTAGE
: DRILLER: M.C. “SAMPLE TYPE - COMESHOMLESS DENSITY, Farth Boiin ’ f
HELPER: v.C. CUEEEHD T w o wasHED ©9-10 LOOSE N '
; S5 = SPLIT SPOON 10.30 MED. COMP, Rock Coring n
SOHS ENGINEER Kelly P - UNDISTURBED PISTON . 30-50 DEMSE o=
TP . TEST PIT 505 VERY DENSE HOLE MO

DRILLING INSPECTICH

UT . UNDISTURBED THINWALL



1€ SrARY 10/31/20
. .DAYf FINISH 10/31/%
_ IGHT OF HAMMER 140 205
naMMER FALL fo0 AKX

GRQUND WATER QBSERVATIONS &

s01L

SEYMOUR, CONNECTICUT
(203) 888.1857

SAMPLING LOG

’ § . S L 1 a 1
CONNECTICUT TEST BORINGS, INC At
SubSurface S;u'uiqﬁnn : PRQL NO.
P. O. Bax &9 LOCATION Resha Beach

Theaoemae  Rinsted, Ct.

OFFSET

R

R

ATE Ttme . DEPTH GROUND ELEVATION
e d1/90 0 hrs. 3 Deep W Consuiting Englineers ‘
BT ‘ HOLE NO. B~17
= Zn " 1 3/8" 630 Cakwood Ave, . CASING SAMPLER  CORE BARREL t
APLER OO 10 Suite 450 TYSE: - A -~ ’
TYPE OF RIG icandiin west, Hartford, Ct. 06710 - SIZE 1.0, s S 4
Depn | SAMPE | USYGIAS | oensity | peore S SAMPLE
Botow | N F r or CHANGE FIELD IDENTIFICATION OF SOMHS :
: DERTHS rom ? cONSIST, | oEPTH s '
e :
Surface ELEV. FT. Somple T To Tl moistuse £EV REM.AIKS NO £M Rt:C. g
Water
3! '
; 3'to  Is8S 0 21 2 | Locse Dark gry. vf-sand, & silt, with root fiber. ! 24 |8 [
i 517 5 | wet 51 ' N : . o U :
5%t 185 16 | 81 10| M.Conp. Gry. tr. m-f sand, tr. sit. .
7" 11} wet |7t S A 2 |24 16 l
i 19
i
5
i
;
.20
s
=
-
g ...
14
L3
e =30 -
u
s
< .
£
¢
i .
£
2 Bottan of boring 7'.
)
a
i
L]
o
T~
o1
*
i a : :
I Frogostians.ured, trace. = 0.0, litle = 10.20%, same = 20.3%%, and = 35,309
b ‘ - e . = : s - TOTAL FOOTAGE:
= DRILER: M.C. . SAMPLE TYPE COHESIONLESS DENSITY farh Borin .
i KELPER: v.C. C = CORED W = WASHED .10 1005E ° g :
: ) S8 @ SPUT SPOON : 10.10 MED. COMP. Rock Coring -
SOHS ENGINEER Kelly UP = UNDISTURBED PISTOM 30.50 DENSE
TP = TEST PIT 50 & YERY DEMSE WOLE O
UT = UNDISTURBED THINWALL )

DRILLUING INSPECTOR

e



ATE starr 10/31/90
o 10/31/90
DATE FINISH
EIGHT OF MAMMER 140 oo 8
1¥KK

AMMER EALL 30

GROUND WATER OBSERVATIONS

S5O SAMPLING LOG

CONNECTICUT TEST .BORINGS, INC. |

Sub.Surface Spacialisrs
P. 0. Box 69
SEYMOUR, CONNECTICUT.
(203) 888-3857

swerr | of 1
PROY. NG.
LOCATION Resha Beach

NEeeeaee  Winsted, Ct.

.

OFFSEY

DRILLING INSPECTOR

UT = UNDISTURBED THINWALL

HOLE NG,

DATE TImE DEPTH - . .
- ; ; GROUND ELEVATION
/3190 0 hrs 5' Deep RC Consulting Engineers
* : L HOLE NO. B-18
N : 630 Calowoed Ave. ' CASING SAMPLER  GORE BARAEL
o 2w 1 3/8 - BN a5
{ ane oo, L0, / Suite 450 TyeE Bl
v ‘ ; \ 1ZE 1.D.. L3 138
TveE OF MG West Hartford, Ct. 06110 $IZE L0 TR
i NE : TBLOWS PER 6 | - prarre: e g
[ pgorh | SAMEET Ot SAMPLER BENSITY | PROFIE L SAMPLE
Below | O of - or CHANGE. FIELD IDENTIFICATION OF SOHS
DEPTHS caem o cowmsisT. | DEPTH : - I
NO, | ren | REC.
Suriace ELEY. £T. Sompie ST wonstuse | etev ggMA.gxs., 0. . .C
/B0 188 1 0101 |Locee 5 o ‘ 1-124 |6
7! 1| Wet Park br. vf-sand & silit, with rcot fiber.~ .
’ 9'to - 5 81819 [MCap. | Gt 2 124 10
e AT 9 | wWet Cry. vi-sard, same silt. ~
j
|
|
| ] -
' i
-20 i )
. :
i
i
Led
.F
.30 |
g |
= : i
- | Bottan of boxing 11%.
i .
5
hor
b4
-
40 : — — e — A
" Prooortiont used: trace . 0107 lintle z 10.20%., same = 20.35%, ond == 15.50% TOTAL FOOTAGE:
DRILLER: M.C. ' _ SAMPLETYPE  COMESIONLESS DENSITY cath Soring .
HELPER: V.Ca C = CORED W = WASHED 0.10 LOOSE o @ ? :
: 55 = SPUT SPOON 0.0 MED. COMP. Rock Coring .
SOS ENGIMNEER. Kelly UP =z UNDISTURBED PISTON 30.50 DENSE
19 iz TEST PIT . 504 VERY DENSE



DRILING INSPECTOR

UT . UNDISTURBED THINWALL

ATE SEany 10/31/90 - . s . 30 L 5‘?.’“.‘"?'”,“ LOG LR T SHERT - af : : \
‘ 1073175 CONNECTICUT TEST BORINGS, INC. -
DATE FINISH : R PROY. NO, A
uwh-Suriace Spqg@hm S
©VEIGHT OF HAMMER 140 . m L P. O. Bax 69 LOCATION R%h‘a Beach o !
N - " Loy TN . : !
e SEYMOUR, CONN T 2HROPTHH ) - :
I e . CONNECTICU . X Winsted, Ct
(203) 888.3857 ' . T
GROUND WATER CBSERVATIONS QFFSET . (
paTE fime | pERTH DLt L Lo GROUND ELEVATION . i
10/31/90 O hrs. €' Deep | WL Consulting Engineers HOLE NG. B-19
i = . e 630 Cakwocd] Ave. ' o o CASING SAMPLER  CORE uuei
apnEr oo L. ' Suite 450 Tree g: : A._Sssj ' '
v _ B - i 1 3/8 B '
TYPE OF 1IG E West Hartfard, Ct. 06110 s:z# n‘ | : . {
BIOWS PER & . {
Deotn | SAMPE | OGN SAMPLER DENSITY | PROFILE o SAMPLE
" Batow NQ- + o CHANGE FIELD. IDENTIFICATION OF SOILS _
Sorfony | DEPTHS o' | From fo CONSIST. | DEPTH . : no. | ren ke
ELEV. FT, T los |aaz ]izag] MOISTURE | ELEV. REMARKS : !
Vater :
‘ /
|
6'to. | SS 10 [0 }1 VMoose |6 ' - Co 1 24 16
8! 1 et Dark br. vE-sand & silt, with root fiber. ' Il
' Same: {
13'tc | sS |6 |8 ]88 | Mcomp. |13 2 |24 [12
15¢ 8 | wet Gry. vE-silty sand, tr. clay. !
: 15? ' - !
- !
[ ?
] \
ey
]
el
<3
‘4
T 10
i ! _
z ) }.. .
E-. Bottan of boring 15°.
59
“
: o ~ _ — . s
.’3 . ..P.tng.n.‘!l'nn! wied: 'qu.c.a».:' 8.10%,, file- = 10.20%, 1ome = -2(.1235%. and- = 35.50% - " {OTAL FOOTAGE
DRILLER: M.Co SAmPLE TYoE e COMESIOMLESS DENSITY - form’ Bari .
HELPER V.C. C T CaREs . w = waikeo 7 g0 LOOSE arh Sering "
’ 55 :z SPLIT SPOON T 10.30 MED. COMP. ' .
SOILS ENGINEER RELLy T UB o UMDISTUREED PISTON 10.50 DENSE Rack Caring "
P TESE P1Y 50+  VERY DENSE HOLE NO.



3 10/31/20 L SOIL SAMPLING LOG
o JESTART /317! i SHEET 1. o ]
— o735 CONNECTICUT TEST- BORINGS, INC.
DATE Findish s ., Sub-Surface Spedalisty PROL. MO,
IGHT OF HAMMER 140 2K ) P. O. Box &9 LOCATION Resha Beach
nmER FALL w300 b SEYMOUR, CONNECTICUT xmeaoeooc  Winsted, Ct.
{202) 838.-3857 .
GROUND WATER GHSERVATIONS QFFSET
L TImE DEPTH ' ’ GROUND ELEVATION
i/ 31/90 0 hrs. 8t Deep WL Consulting Engineers 56
. i HOLE NO,
- - 630 Cakwocd Ave. . . CASING SAMPLER  CORE SARMEL
oo 2 10, 1 /8" Suite 450 TYeE By S
TYre or mG West Hartford, Ct. OB110 sze oo - LR T
H ! 5 .
2 . SLOWS PER & : : - :
 Gupin | SAMRE ON SAMPLER DENSITY | PROFILE SAMPLE
el NO. o or CHANGE FIELD IDENTEFICATION OF SOUS ‘
surface | DEPTHS [ 0. From To CONSIST, BEPTH no. | pEn dme
T ELEY. FT. 0.4 {6.12 {17218} MOISTURE ELEV, - REMARKS L . E I:C.".
! Vater
a1 : : : i o O
8to | SS 5040 VvV.lnse. :
n . .
L0 8 et
P
il
!
o
.20
FBottom of boring 8°.
Ee ]
bl
[
4 : 30
Wl
B Note: Hit boulders. Probed hole 3 times, hit
-«
R boulders or rock on all holes! -
(
i ] . Inspector called holel
¢
-
=
:
N
G
'Y
“,
e
by
i_: | =40 “ R
’a M c : Progo-tions used ‘rruu £ '0.10“37 Tittle = 10-28°%, orme = 20.35%, and = 35.%0°%5 . TOTAL SOOTAGE,
y DRILLER: b SAMPLE TYPE COMESICNLESS DENSITY Earth Bari .
i HELPER: V.C. C = CORED W = WASHED 610 LOQSE ofth Sating "
: ) Rall §5 - SPLIT SPOON 10.30 MED. COMP, .
¥ N UP -, UNDISTURBED PISTON 10.58 DENSE Rack Coring Fr.

SOILS ENGINEER
TP . TESY PIT 50+ VERY DEMSE : HOLE 'NO
DRILUING INSPECTCOR UT = UNDISTURBED THINWALL '
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. APPENDIX.C

LABORATORY TESTING RESULTS




Appendix C

Soil Sample Numbers in Relation to Study Coves.

COVE NAME
Resha Beach Cove

Sandy Cove

Sucker Brook Cover-‘f
.Taylor_Brook‘Cove:-gsgy

'Jean Lore Cove = -

EP TOXICITY TEST SAMPLE NUMBER

Sample No.5 (#1884C)

- Sample No.4 (#1883C)

" Sample No.l (#1880C)

Sample No.2 (#1881C)

" "_"-'sample No.3 (#1882C)
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NORTHWEST ENVIRONMENTAL WATER LABS INC.

429 Main Street
Watertown, CT 06795
203 274-5445 Rl

November 16, 1990

wMC, Inc.

630 Oakwood Avenue, Suite 450
West Hartford, Ct. 06110
NEWL{#: 1880C (#1), 1881C (#2), 1882C (#3), 1883C (#4), 1884C (#5)
Date Sample Collected: 11/2/90

Date Sample Received: 11/2/90
‘Date Analysis completed: 11/15/90

Sample #1 Sémple #2 Sémple #3 Sample #4 Sample #5

| Parameter  }1880C #1881¢ #1882¢ #1883C #1884C

Lead 3 .03 Lol .01 .01 .01
Cadmium 5 0.01 (.01 <0.01 <0.01 <«0.01
Chromium, Total . 0.02 0.02 0.03 0.02 0.03
Arsenic . 0.04 <0.01 . 0.05 0.03 . 0.04
Selenium <0.01 <0.01 <0.01 <0.01 <0.01
Mercury <0.005 <0.003 <0.005 <0.005 < G.005
Barium ¢1.0 & 8 10 3
Silver <0.01 <0.01 «<(0.01 <03.01 < 0.01

Results in mg/L.

$<LLL_¥ z LTUnJTV

Kellee L. Synnott
Laboratory Director

Analysis conducted in accordance with EPA 600/4-79-020 methods for chemical
analysis of water and wastes.

Connecticut Certified Public Health Laboratory No. PH 0537 - EPA No. 061
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The Connecticut Agricultural Experiment Station

123 HUNTINGTON STREET BOX 1106 NEW HAVEN, CONNECTICUT 06504

Founded 1875 . Putting science to work for society

PR ——— P AL

R O BTt B
: 1 S S

‘Novémber 27, 1990 S BT

s. Kelly Fontana

Wengell, McDonnell & Costello, Inc. : . C
630 Oakwood Avenue e
West Hartford, CT 061710

‘Dear Ms. Fontana:

Enclosed are the results of our tests on the sediment from
Highland Lake. The pyrophosphate test, which categorizes the state of
- organic matter, was not performed because it is usually irrelevant in
samples which are not classified as organic {greater than 20% OM).
Although sample B/9 was an organic sample, it .shrunk so much upon
drying we did not have enough to test. If you would like the test
done on this sample, please submit additional sediment.

Feel free to call if you have questions.

Sincerely,

_,_/%7/@,?&,
Gregcsugbee _
Department of Secil and Mater

{203) 7857235
GB/sc

enc.
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KELLY FONTAMNA
630 QAKWOOD AVE.
WEST HARTFORD

ATTN. HIGHLAND LAKE

7 SAMPLE 1.D

B]
5' 82

B3
B4

? B5

B6
B7
B8
BS
810
BH1

B2

B13
B14
B15

- B8
B9
- B24

...........

0.7

6.2
0.7
1.2
0.0
0.7
0.0
3.1
6.2

110.9

2.6
14.7

4.5
32.0

1.3
2.8
3.6
3.9

06110

THE CONNECTICUT AGRICULTURAL

EXPERIMENT STATION

123 HUNTINGTON ST.,P.0. BOX 1106
MEW HAVEN, CT

PARTICLE SIZE ANALYSIS (%/WT.)

5.2
7.0
5.4
3.9

45,
59,
44,
50.
19,
36.
30.
25.
25.
27.

24,
42,
30.
25.
33,
14.
31.
39.
17.

3

3

5
.
7.
2‘
4‘

0
2
0

6.
0

6
2
0
3
8
5
4
2

.6

LI BC RN B A I )

FS

VFS

12.9

17.8

5.6
10.0
14,1
14.5
15.0

137

9.3
11.6
7.6
10.0
7.3
8.0
11.4
3.0
18.4
12.6
8.1
17.8

TOTAL
SAND

- 86.3

86.9
96.8
77.6
38.4
53.6
55.6
44.4
53.1
72.3
91.2
74.0
85.9
84.8
75.8
92.5
63.1
74.6
39.0
67.3

SILT

11.0
10.0

1.8
16.1
45.1
37.0
39.5
44.6
31.8
21.2

06504

CLAY

2.5
2.9
1.2
6.1
16.4
9.2
4.8
10.9
15.0
6.4
3.0
5.3
4.5
5.3

7.8

3.2
11.0
9.5
47.2
13.4

.M.

2.6
2.9
0.4
7.8
4.9
3.6
2.3
2.7
10.3
4.8
0.9
0.5
2.6
3.7
4.4
1.8
16.8
8.4
29.2
6.9






| RTILITY OF SOIL

STATE OF CONNECTICUT

Oftfice of Policy and Manogement

THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION

The accomponying “Sail Testing,” folder exploins the symbols used below and contains other information helpful in understanding
this report, if you took samples as suggested in “Sail Tasting,” the treatments suggested should be helpful an the areas sampied.

™~ 1
?'!.{:“-f - ’:: THE CCOHNECTICUT AGRICULTURAL EXPERIMENT 3TATICH
650 CAKNOOD. AVE. 153 sulTITon STt
WEST HARTFORD CcT 06110 HEW HAVEN, CT 05504-1108

s L SEDIMENT FROM HIGHLAND LAKE — reenone 1s9-723s

S~& " 11/14/90 PAGE 1 TEST RESULTS
1 horatory numsex 3357 4358 4359 4360 4361 2362
Y JUR SAMPLE Bl B2 B3 B4 85 B6
*c%,.;'iop fro BE GROWN

< imsxmm—: LS LS S LS L | SL
;ﬁGANIC MATTER CONTENT M}. ML VL MH M M
E 6.3 5.4 6.3 1.9 5.3 5.4
L 'TRA?E NITROGEN L L ML L L L

A \MONIA NITROGEN ML ML ML ML MH H

| lospHoRUS H MH H MH MH - H
wi}__c_;lmssuum ML L L L M L

—c‘ _%LC]UM H M M ML H MH
f AGNESIUM H M MH M M ML

B SUGGESTED TREATMENT IN POUNDS PER 1000 SQUARE FEET
zllMESTONE AMOUNT

FXTILZER GRADE

?‘;‘fzm:zsn AMOUNT

REMARKS

# w new seedbed, work lime in first (if indicated); then apply fertifizer and roke in; finally, seed. I an established lawn, apply fertilizer when grass is dry.

FERTILITY OF YOUR SOl MEASURED 8Y THE MORGAN METHOD. A PRODUCT OF RESEARCH AT THIS STATION







| RTILITY OF SOIL o 77 STATE OF conmECTICUT

Office of Policy and Management

THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION

The accompanying "Soil Testing,” foider explains the symbols used below and contains other information hefpful in understanding
this report. if you took samples os suggested in “Soil Testing,” the treatments suggested should ba helpful on the areas sampled.

r | 1
) THE CCHNECTICUT AGRICULTURAL ZAPERINENT BTATIOCH
KELLY FONTANA 123 HUNTINGTON STREFET
630 QAKWOCD AVE. . P.0. 80X 1108
WEST HARTFGRD CT 06]]0 HEW HAVEM, CT 08504-1108
L 1 TeLerHong 789-7235
o SEDIMENT FROM HIGHLAND LAKE
D E:
11/14/90 PAGE 2 TEST RESULTS
L JORATORY NUMBER 4363 4364 4365 4366 4367 4368
j;’*}m SAMPLE B7 B8 B9 810 B11 B12
i

G..DP TO BE GROWN

j L TEXTURE | SL sL sL 1oL S LS
c?é%;Amc MATTER CONTENT ML ML H M L L
—47 | 5.4 5.1 5.8 5.6 5.6 5.7
NTRATE NITROGEN L L L L L L
I‘.‘.‘\JMON!A NITROGEN M MH L ML L L
 bspHoRus MH i MH MH MH MH
P%%ASSIUM L M L ML L ML
j cium ML i H H MH MH
MAGNESIUM M M H H H H

B

LIMESTONE AMOUNT

SUGGESTED TREATMENT IN POUNDS PER 1000 SQUARE FEET

F<[ILIZER AMOUNT

FEPTILUZER GRADE

REMARKS

Lo
tf u new seedbed, work lime in first {if indicoted); then apply fertilizer and roke in; finally, seed. If an established lawn, apply fertilizer when grass is dry.

FERTIUTY OF YOUR SOIL MEASURED BY THE MORGAN METHOD. A PRODUCYT OF RESEARCH AT THIS STATION
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RTILITY OF SOIL

STATE OF CONNECTICUT -
Officw of Palicy and Monogement

THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION

The accompanying ”Soil Testing,” folder explains the syn;!bois used below and containg other information helptul in understanding
this report. If you took samples as suggested in “Soil Tasting,” the treatments suggestad should be helpful on the areas sampled.

—

KELLY FONTAKA
630 OAKWOOD AVE.
WEST RARTFORD

T

06110

-1
THE CCNHECTICUT AGRICULTURAL EXPERINENT STATION
123 HUNTINGTON STREET
P.C. BOX 1108
MEW HAVEN, CT 06504-1108

_ 1 receenonE 789-7235

SEDIMENT FROM HIGHLAND LAKE

EA!E:

11/14/90 PAGE 3

TEST RESULTS

L- 3ORATORY NUMBER 4369 4370 4371 4372 4373 4374
(| JUR SAMPLE B13 B14 B15 B16 B17 B18
(0P TO BE GROWN
" ,gf“ TEXTURE LS LS LS S SL LS
M;D.RGANIC MATTER CONTENT ML Ml M L VH MH
g 5.7 6.2 5.5 5.4 5.8 5.9
{ ‘;TRATE NITROGEN L L L L L L
L AMONIA NITROGEN L L L L L L
i __.OSPHORUS MH M H H ML MH
;OTASSEUM L L L L 1L L
ALcium ML M M ML ML MH
_{' AGNESIUM MH MH MH MH MH H
' SUGGESTED TREATMENT IN POUNDS PER 1000 SQUARE FEET
mymesrorue AMOUNT { .
v BTELIZER GRADE
‘i '.'imuz&rz AMOUNT

.

REMARKS

It a new seedbed, work fime in fiest (if indicated); then apply fertilizer and rake in: finally, seed. if an established lown, apply fertilizer when grass is dry.

FERTILITY OF YOUR SOIL MEASURED BY THE MORGAN METHOD. A PRODUCT OF RESEARCH AT THIS STATION







__RTIUTY OF SOIL STATE OF CONNECTICUT

Qfficw of Palicy and Monagemaent

THE CONNMNECTICUT AGRICULTURAL EXPERIMENT STATION

The accompanying “Soil Testing,” folder explains the symbols used below and.contains other information helpful in understanding
this report, If you took samaples as suggested in “Soil Testing,” the treatments suggested should be helpful on the greas sampled.

THE COMNECTICUT AGRICULTURAL EXPERTMENT FTATICH

CELLY FONTANA 123 HUNTINGTOM STREET
630 QAKWOOD AVE. :é:ﬁ:ﬁ:u”z: 06504-1106
WEST HARTFORD T 06110 ] TELEPHONE 788-7235

SEDIMENT FROM HIGHLAND LAKE

i .

- 11/14/90 PAGE 4 TEST RESULTS
| BORATORY NUMBER 4375 4376
| JUR SAMPLE B19 824

]
i OP TO BE GROWN

: WL TEXTURE 0 SL
ORGANIC MATTER CONTENT VH
\- i 5.5 5.2
| JRATE NITROGEN ‘ L L
1. AMONIA NITROGEN L L
| losHORUS L M
L
POTASSIUM L L
-
| lLcum ML L
|

L

¢ ?\GNESIUM MH

|
H!

SUGGESTED TREATMENT IN POUNDS PER 1000 SQUARE FEET

Fo

LIMESTONE AMOUNT

£ RTILZER GRADE

-

{' RTILZER AMOUNT

REMARKS

l. - new seedbed, work lime in first (if indicated); then apply fertilizer and rake in; finally, seed. if an established lawn, apply fertilizer when grass is dry.

FERTILITY OF YOUR SQIL MEASURED BY THE MORGAN METHOD. A PRODUCT OF RESEARCH AT THIS STATION







The Connnecti:c'u'f..?(grf'c_.fz_zlturc.zl Experimen( Station

123 HUNTINGTON STREET BOX 1106 NEW HAVEN, CONNECTICUT 06504
Founded 1875 Putting science to work for society
nber 4, 1990 1= 3 = 7T
Cecem ) ifn} EE E% oo
_ T 12 PR
Ms. Kelly Fontana - . T S NEC ¢
Wengell, McDonnell and Costello, Inc. A T
630 Oakwood Avenue : e b
West Hartford, CT Q6110 S _ B ! EE

Dear Ms. Fontana:

In response to your phone call of December 3, 1990 I am categorizing the . -
possible uses of your Highland Lake samples -based upon our test results.

Sample ID - Characteristfcs ' R Possible Usa
>dample (U :

B3, BI1, B12, BI6  High sand, Tow OM Fil
B, BZ, B5, BGQ B7 Medium high 'sand, medium Fill or Jow quality
B8, B13, B14, B19 low OM or high silt and topsoil

clay (B5) or high O with
high shrink swell {(B19)

B4, B10, B15, B24 Medium sand, medium OM Topsoil
BS, B17, Big - Medium sand, high OM . Good topsoil
Yarious mixtures of the above samples may expand the uses of the lower
quality materials. Limestone and fertilizer should be added according to
the suggestions on the enclosed soil tests. Please call if you have any
Sincefe1y,

Y, e

Greqd Bugbee

. . Department of Sail and Water
GB/sc - ' '

enc,



Fé_fi'fllﬁ? OF SOIL STATE OF CONNECTICUT

Qtfice of Policy and Monagement

THE CONNECTICUT AGRICULTURAL EXPERIMENT STATION

The dccomponyiné “Sail Testing,” folder explains the symbals used below and contains other infarmation helpiul in undentanding .
this repart. If you took 1amples as suggested in “Sail Testing,” the treatments suggested should be helpful on the areas sampled.

ey
- | . | |
KELLY FONTANA BEC & E -:zir::t;ﬁ;iz:rsi\::;wuaau EAPERIMENT STATIGH
630 QAKWOOD AVE. . B ANY 1106
WEST HARTFORD €T 06110 «:~ e mvsi o 3gsee
L ~ SEDIMENT FROM HIGHLAND LAKE e sazn
PR 11/14/90 PAGE 1 | TEST RESULTS |
;scmoamumsag 4357 4358 4359 4360 4361 4362
;!_'URSAMPLE' ' B1 -1 B2 B3 B4 B5 . B6
ROP TQ BE GROWN
iurexruae , LS LS _S f s L SL
ﬂ GANIC MATTERCONTENT | ML I ML~ VLo ) M I AL
oH 6.3 - 5.4 163  |[a9 |53 5.4
; ‘RATE NITROGEN L L. ML : L -l L. L
AMMONIA NITROGEN | ML W Ml ML N T TH
1..ospnoszus o H om H : MH [ H
|OTASSIUM _ Mo L L L . L
catcm | M M ML o MH
i AGNESIUM o .. 1 H LM - MH. M N ML
SUGGESTED TREATMENT IN POUNDS PER 1000 SQUARE FEET
 AESTONE AMOUNT A eV SO MBs. | ac s | 725 /s, /5O Ay | /28 /bs.
| "RTIUZER GRADE e SO SE———S A — 1 gso-0| e L
tr=tzsafr|£tzepz AMOUNT | — 0 s - ' -;,,.

REMARKS

:If a naw seadbed, work lime in first (if indicated); then apply fertilizer and rake in; finolly, szed. If an established lown. opply fertilizer wherygrass is dry.
i '
i

- FERTIUTY OF YOUSR SOIL MEASURED BY THE MORGAN METHOD. A PRODUCT OF RESEARCH AT THIS STATION




[ERTILITY OF SOIL

[

e ————

STATE OF CONNECTICUT R
Cffice af Poticy ond Monagnmcn! ’

-THE CONNECTICUT _A?’RiCUL}’URAl EXPERIMENT STATION

The aocomparying “Soit Testing,” folder exp!oms the symbals used below and cantains other informution heipful in understanding
this report. you took sampies as suggested in “Soil Testing,” the treatments suggested should be helpful an the areos sampled.

KELLY FONTANA
630 OAKWOOD AVE.

WEST

HARTFORD

SEDIMENT FROM HIGHLAND LAKE

cT

06110

THE LOHNEGTICUT AGRICULTURAL EXAPERIMENT STATION
HUNTINGYOH STREET
LT, BOX 1108

HAVEN, CT 06504-1108
TELEPHQHE TB2-7235%

et
[

HEW

T 111490 eace 2 _ TEST RESULTS C
LABORATORY NUMBER | 4363 4364 4365 | 4366 4367 438
" JuR samMPLE - 87 B8 B9 B10 B11 B12
OP 10 BE GROWN

1 JIL TEXTURE SL - SL SL LS S LS

J leanic MATTER CONTENT ML ML " M L L.

pH 5.4 | s 5.8 5.6 5.6 5.7

_§— _LRATE NITROGEN L L L L L L

AMMONIA NITROGEN M MH L ML i L | L

| oSPHORUS | M MH M MH MH

| [TASSIUM L ML EN ML L ML

' Eacium ML 1 H H MH MH
_éxeNéﬂuM 1 n " H H H H

_ SUGGESTED TREATMENT IN POUNDS PER 1000 SQUARE FEET

 NESTONE AMOUNT 25 fs |\ 150 the | 78 dhe. | wo di| o be | 7S5 €
; ;%muzsn GRADE —— /O 2D S
AFEE}RTILEZE'RfAMOUNf . - | ;o 1b: =
REMARKS

¥ o new seedbed, work lime in first (i'f indicated); then apply fenilizer and rake in; finally, seed. If an established lown, apply

tartilizer when grass is dry, -

FERTILITY OF YOUR SOIL MEASURED BY THE MORGAN METHOD, A PRODUCT OF RESEARCH AT THIS STATION
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 IRTHATY OF SOIL ’ STATE OF CONNECTICUT
oL Oltics of Fo&y and Monagcmfﬂf ] . .
THE CONNECTICUT AGRICULTURAL EXPERIMENT STATIQN - I -

The accompanying “Soil Testing,” folder explain the symbals used below and. contains other infarmation helpiul in undarstanding
this repoart. If you took samples as suggested in "Sail Testing,” the traatments suggested shauld be helpful an the areas sompled.

r : B |

] E ) . g :'1 . THE COMNECTICUT AGRICULTURAL EXPERIMENT STATIOI:- A
KELLY FONTANA o ' 123 HUNTINGTOM STREEY
630 QAKWOOD AVE. : F.0. 807 1106 . .
WEST HARTFORD CT 06]]0 : HEW HAVEN, CT 06504-11C8 ) . T
" _ 1 reLephone 789-7238 -
A SEDIMENT FROM HIGHLAND LAKE R
11/14/90 PAGE 3 S - TESY RESULTS
- BORATORY NUMBER - 4369 4370 an | a3 4373 4374
|/ JUR SAMPLE B13 814 815 B16 817 lss
CROP TO 8 GROWN : | A | - I
| _{_s : — — T 'SL' = =
ORGANIC MATTERCONTENT | w. | me ” M i L v |
A 5.7 6.2 5.5 5.4 5.8  |5.9
“{TRATE NITROGEN L L e L L L t
AMMONIA NiTRbGEN |_ L L | L L L
4OSPHORUS ' MH o M H | H ML | MH. : | : l
POTASSIUM L e L L L L !
ALCIUM : ML M 1M ML ML MH
* AGNESIUM ' MH MH 1 MH MH n
SUGGESTED TREATMENT IN POUNDS PER 1000 SQUARE FEET
_Lwesrowe AMOUNT __ ' >s sde ;?g e /g_,_‘ yE /éf. oo b 1 75‘ /é: .
'{’;Rnuzaa GRADE. | —~—— . ‘ "‘5-_, ,@ - 73 - N ( '
FERTILZER AMOUNT ] —=< - : Yo ibd B S —
‘ : T AR

t o new seedbed, work lime in first (if r'ndiq‘ramld);l then c.)ppiy farﬁiizéq qrgd ro_&.a.; in; finglly, seed. ¥ an established lawn, apply férilizer when grass is dry,

FERTILITY OF YOUR SOl MEASURED BY THE MORGAN METHOD, A..?RQDQCT OF RESEARCH AT THIS STATION
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EER\T%L!TY OF SOiL STATE OF CONNECTICUT

Office of Palicy and Monogement

THE CONNECTICUT AGRICULTURAE. EXPERIMENT STATION

The occompanying “Sail Testing,” folder explains the symbols used below and contains other information heipful in understanding
this report, If you took samplas as suggested in "Sail Testing,” xho reatments suggested shouid be helpful on the areos sompled,

'_‘."]
r_ ' THE COHHECTITUY AGRICULTURAL EXPERIMENY STATION
123 HUNTINGTON STREET
£.0, BCOX 1108
HEW HAVEN, CT 06504~-11C§

KELLY FONTANA
630 OAKWOOD AVE.
WEST HARTFORD CT 06110

—l TELEPHOUE 789~7235
SEDIMENT FROM HIGHLAND LAKE
) 11/14/90 PAGE 4 ' _ TEST RESULTS
LABORATORY NUMBER 4375 - | 4376
: JRSAMPLE . |r19 824

{“'pp TO BE GROWN

i , :
L TEXTURE i 0 SL

§ SANIC MATTER CONTENT VH oy
BH 5.5 5.2
E JRATE NITROGEN L .
" MONIA NITROGEN L .
LHOSPHORUS N I
j E?Asszum . L )
(::.~}LC|UM o " ]
AGNESIUM T ]

SUGGESTED TREATMENT IN POUNDS PER 1000 SQUARE FEET

| WESTONE AMOUNT oo e | 125 s J

- _

' RTILIZER GRADE B T R

 "TRTILIZER AMOUNT _ = 2 bt . B
REMARKS

© Y new seadbed, work lime in first {if indicated); then opply tertilizer and rake in; fingily, seed, if an established tawn, apply fertilizer when grass is dry.

FERTIITY OF YOUR SOIL MEASURED BY THE MORGAN METHOD. A PRODUCT OF RESEARCH AT THIS STATION
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BFEEE

Arcrcimesy
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~ SOIL SURVEY

~ Litchfield County

Connecticut

UNITED STATES DEPARTMENT OF AGRICULTURE

Soil Conservation Service

‘ In cooperation with
P CONNECTICUT AGRICULTURAL EXPERIMENT STATION
and

STORRS AGRICULTURAL EXPERIMENT STATION

B



LITCHFIELD, COUNTY, CONNECTICUT

'S0IL LEGEND

Tha fust 2agstai lerrer in zach 4ymEol 13 rhe witial ooe af rhe sl Ao,
The secand capaal lerrar, A 3, C, 0, or £, (B used, sbgws the Jicie.,
Sawm wymbols which 2antain oo sope letfel‘ are icr rearly Tavel sails e

Sruaat

Gadl

- Gal
“ Gal
cba

Chl
[e10]
Call
Ge&
GF

Gn

GeA
GC

HbA
Hof
HBC
Hed

- He8

kA
A
HmA
rmC
Hal
HeC

HeE

HaC

HaE
HyC
HeE

Ka

Le
Le
L3
i.m
Ly

My
My8
AyC

Phd
PbE2
e
PalC2
PO

PeD2

PbE
2]
P4C
PiD

‘_f.md tyges; same dra far sinls o fgnd Trpds Har nave ..ansn.ier*b(o ramke
2im slope. A final aurber, -2, '3 symoal shews :hgl the sml 14 erdded

NAME

Glaucaster sundy laam, 3 1a 8 percent 1lopas
Glaucdsrer sandy taam, 3 to 15 parcent. slopas
Gloucastes sandy fcam, 13 ra 25 percent slapes

Glducestes sfany sindy loam, 1 to 8 pareenr slapes

Clawcaster stany sandy loam, 3 ra 13 gercent alapes
Gloucaster stany sandy |2am, 1510 13 percanr tlopes
Glaucaster very stony sandy laam, 3 ro 15 percent slopes
Glaytaster vary s1ony sandy igam, 13 re 35 peccanr slapas
Genasae 311t laam
Granby loamy foe sand
Gratan gravelly 1andy foam, O ra 3 percant slopav
Graton gravelly sandy loam, 3 ra |9 percent slopas

1
Hartland wit loam, 0 ta 3 percent slopas
Hortland silt taam, 3 ta 3 percant siopes
Hartland silt loam, 3 1o 15 percant stapes
Hero loam, 9 ra 3 parcenr sloges
Hera logm, 3o 3 zercent laoes
Hinckley jravelly 1aady 1sam, G to 3 percent slapes
FHinchley gravaeliy sundy faam, Jra 19 parcent slopes
Hineklay jravelly lasmy sand, O ta 3 sercent slopes
Hinckley graveily laamy sahd, 3t 13 garcant siopes
Hollis reeky fine sandy taam, Jta 15 percent slogen
Holtis very raeky fine 33 laam, 31w 19 percant slopas
Hallis very racky fine mﬁd[ lacm, 15 ta 35 peccanr slozes’
Hallis entramely cocky fine sandy laam, 3 ta 15 gercant slopes
Hollis exteameaty cocky fina' sandy lacm, 13 ra 35 percant aloges
Holyahs wery rocky siit laain, 110 15 parcent slopes
Halycke extremaiy rocky 1] loam, 15 ta 33 parcent slopes

Kandaia siit laom
Kandara~Lyans very sfony 2t looms

Laicastar fing sandy loam 1

Lacestar stany fine sandy loam .

Leicesrar, Ridjebury and dhiman very stony fine mndy toams
Limerick sie feam

Lyons it loam

radw fand

AMerrimae sandy foam, O 12 1 percent slanes

Metrrmac sandy lagm, 3ro 3 zercent slogas

Merriorag sandy leam, 8 ta 13 percent tlopes
i

i
Ondawa fins sandy loam

Paatan Fenc scady loam ] !L 3 percgm ‘slapas .

Paatan fine tardy fgam, 1 % 8 percanr siopes

Paxtan fiag sandy loam, 3 %0 8 percent sicpes, araded
Paxton fing sandy tsam, 3 fa 15 percant slopes

Pastdn frne saedy faam, 3 ko 15 percent slopes, eroded
Paxton Fine sardy laam, 1510 25 percent slopas
Panfan fine 2andy loum, 1919 23 purcent siopes, eraded
Baatos e sordy toam, 29 19 39 persinr slapes
Pyktan stany hee sandy foem, Jra 8. ...m'cent slopas
Pastan stany fine sundy tosm, 3 13 15 surcent ilopes
Pastan stony heg sandy fsam, 13 ro 25 percent slooes




CONNECTICUT AGRICULTURAL EXPERIMENT STATION
STORRS AGRICULTURAL EXPERIMENT STATION

SYHBOL

Ped
Pel
Peld
Pk
P
Pa

Re
Rd
Re
Rg
Rh
Ru

Sh

L
SxC
SKE
SeniC
Sn€
Snd
Snid
Satd2
SnC
SnlC2
Snl32
S8
SpC
SeD
S
j1e]
5
Sva
5B
Swedd
SWB
SahA
SxC

T3
Twh
Twh

1]

Werm
Wp

Wed
wvd
weC
Wxd
YaB
LI
wyA
tepB
w,C
WA
wC

Paxtan very stsny hine sordy Isam, 0 to 3 percent slopes
Pantan very stany fine sandy loam, Jta 13 percent slopes
Poxfon sery stany hine sondy Joom, 13 10 33 gercent siopes
Pear and Auck

Muck, shatlaw

Padunk fire 1ondy ioam

Raynham siit fsam
Ridgetury Bine sandy loam

Riverwash

Ridgebdy stony fine sandy joam

Rack land

Rumnrey fine sondy toom

Soco silt loam

Scarbora teamy fine sand

Shapleigh very rocky sandy loam, 3 ro 15 sercent stoes
Shapleigh very rocky sandy foam, 1510 35 percent stopes
Shapleigh extremaly tocky sandy ioam, 3 1o V5 perecar slopas
Shopleigh exrenely rocky sandy loam, 15 ta 15 percent slopes

Stochbridge
Srackoridge
Stockbnidge
Srochbndye
Stockbredge
Stachbrrdge
Stockbridse
Stockdnidye
S1ockbridge
Srochbeidye
Stockbrrdge

Suncaok loamy Fine sand

Surtan fae sondy faom, O ro 3 percent slopes
Sutton fine sondy laam, 310 B percent slopes
Sutton stony fine sandy loam, 0 1a 3 percent slopes
Suttan stony Fine sandy loam, 3to 8 percent slapes

Sutton very
Surran very

?unc:c escorpments
Tisbury ond Sudbury soils, 0 ta 3 percent slopes
Tisbury and Sucbury sails, 3 1o B percenr siopes

Walpale and Raynham soils

Wareham loamy {ine send, nonccid voriant
#Hhitman stony hine sondy foam

Windsor loumy fine sand, 0 ta 3 percent slopes N
Windsor foamy fine sand, 3 to 8 percent slopes bt
Windsor loomy five sand, B to 13 percent slopes

Woodoridge fine sondy loam, O ra 3 percent slopes

Woodsridge
Woodbridje
#ooauridje
Wocibtidse
Nooderid je
Waodked e
Noadbeidje

RAME

laam, O ro 3 percens slopey

toom, 3 1o B percent slopes

lesm, 3 to 8 percent siopes, eroded
toam, B ta FH percent slopes

toarm, B 1o 13 percent slopes, eroded
foam, 15 10 25 percent slopes, ernded
stany loan, 3 to B percent siopes

stony loam, 8 1o 15 percent siopes
steay loam, 15 ro 20 parcent slopes
very stany foom, 3 ta 13 percent slopas
very stany loam, 15 10 35 peccenr slapes

stony Fine sandy laam, 010 3 percent slopaes
stony bine sandy loam, 1 to 15 percent slopes

fiae sandy loam, J ta B peccent slopes

five sardy loam, B ra 15 percent slopes

stony hine sandy laam, O ta 3 percent slopes
stany fine sandy logm, J 1o 8 percent slopes
stany Fine sandy loum, 8 to 19 percent siopes
very stany bine sandy team, O 10 J percent slopes
vety stony fine sandy isam, 3 to 15 percent slapes

Sors mop constructed 1568 by Carrographic Bivisiza,
Sarl Conservarian Service, USDA, from 1963 seriot
phatagraphs. Contrailed mosac based on Connecrizur
plare coordinate system, State tane, Lamoert conformal
conic progection, 927 North Americon datum,
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WENGELL, McDON1. ZLL & COSTELLO, INC.

HIGHLAND LAKE DREDGING FEASIBILITY STUDY

SCOPE OF SERVICES

PROJECT DESCRIPTION

In the recent past, Highland Lake has experienced problems with
lake water quality. Investigation by the Highland Lake Commission
(HLC) and the State of Connecticut Department of Environmental
Protection (DEP) determined that one of the potential sources of
these water quality problems is the deposition of unconsclidated
sediments in several coves around the lake. According to residents
on the lake, many cove areas that used to have sandy bottoms 20 to
30 years ago, are now covered with sediment.

puring the winter drawdown of the Lake, when these sediments are
exposed, they wash into the central lake area so that in the spring
when the lake is re-filled and again during the summer when lake
activity is high, these sediments beconme suspended in the lake
water and reduce water quallty Additionally, these sediments
contain organic materials which appear to be decomposing, thereby
causing a reduction in oxygen levels in the lake water.

It has been shown through past experience, that Highland Lake can
be drawn down approxxmately 6 to 8 feet to expose the lake bottom
in the shallow cove areas. Based on thls, the DEP has determined
that ‘a feasibility study for removing this sediment should be
performed, focusing on drawdown and dry excavation of sediments.

Hydraulic dredging, which can take longer than excavation and
requires a large containment area close to the lake for draining
and storage of the dredged material prior to disposing of it off-
site shall also be studied.

The.study areas are identified as five coves at the following
locations:
1) Resha Beach - southwest corner of first bay

2) Sandy Cove - south shore at east side of first bay,
just west of Shore Drive

3) Sucker Brook Cove - outlet of Sucker Brook en the
west shore of third bay

4) Taylor Brook Cove - outlet of Taylor Brook on the
southwest corner of third bay

5) Un-named cove - east shore of second bay

-WNCI



WENGELL, McDONI.2LL & COSTELLO,'INC.-

SCOPE OF SERVICES

I. DETAILED WORKPLAN

WMC shall prepare a detailed workplan for the study that will be
acceptable to the HLC and the DEP. This workplan shall include all
regquirements of this scope of services and any other requirements
of the DEP. ' The fee for preparation of this workplan is 1ncluded
in the lump sum price proposed for the study.

IT. SITE INVESTIGATION

A. SURVEY - The DEP has required performance of survey and sub-
surface exploration when the Lake is at a normal level and
therefore all work should be considered to be performed from the
water surface.

B. SUBSURFACE INVESTIGATION - As with the survey schedule and
methods, borings should be performed with barge mounted. rigs,
performlng the work when the Lake level is high.

A minimum of four borlngs shall be taken at each cove. ‘At each of

the five problem areas, two samples will be extracted from ‘each
boring; one from the unconsolidated sediment layer and one from the
underlying granular material. Four additional grab samples w1ll

be taken from the surface of the unconsolidated sediment layer in

each cove, as requlred to determlne the material characteristics.

In addltlon to the borlngs, pipe probés to determine sediment

depths shall be performed using a grid pattern that is approprxate
for the size and accessibility of each cove under study _ _An
average of 20 probes per cove shall be performed

C. LABORATORY TESTING =~ Four sediment samples per cove shall be
analyzed for the following properties; grain size, organic carbon,
dewatering/drying characteristics and commercial/agricultural
attributes. At least one sediment sample from each cove shall be
analyzed for metal toxicity (EP Toxicity).

II1. FEASIBILITY REPORT -

A. MAPPING - From the survey, boring and pipe probe data, separate
maps shall be prepared for each cove showing normal water depths
before and after removal of sediments, unconsolidated sediment

depths, and approximate water table depths afteér drawdown.

Additidnaily; a map show1ng lake depths during the different
drawdown depths will be prepared for the five coves.

B. REPORT - A final report shall be prepared describing the various

© site investigations performed, testing results and the effects the

results may have on the feasibility of dredging the lake. The
report will focus on removal of sediments in the five study areas,

WMCH




WENGELL, McDON!. “LL & COSTELLO, INC.

including disposal . location options and potential uses of the
excavated sediments, ability of the substrata to support earth
moving equipment, and an opinion of the potential costs based on
the volumes of sediment to be removed and the results of site
investigaticn and testing described above. The study shall include
different methods of dredging such as hydraulic dredging and wet
drag-line excavation shall be studied for applicability and
comparison with the dry excavation method. -

IV, IMPLEMENTATION PLAN

An implementation plan shall be devised based on the needs of the
Highland Lake Commission and the DEP. This plan shall be prepared
so that construction in each of the five problem areas can be
implemented independently over several years. The plan for each
of the five study areas shall describe existing and proposed lake
bathymetry, existing and proposed cove bottom contours, sediment
characteristics and volumes, drawdown procedures, detailed dredglng
procedures, equipment fea51b111ty and access, erosion and
sedimentation control, disposal options, sedimentation and storage
pond leocations and procedures sedimentation dewatering procedures,

permit requirements, fisheries concerns, timetables and costs.

In addition, sources of grant funds for performance of thé dredging
work shall be explored and presented in the report. '

Twenty five copies of the draft report shall be prepared and
submitted to the HLC for review and forwarding to the DEP for
preliminary review.

Following receipt of comments from the HLC and DEP, and
modification of the report, as necessary, twenty five copies of the
final report shall be submitted.

Mcnthly meetings shall be held with the HLC to present status
updates on the progress of the study. 1In addition, WMC shall meet
with representatives of DEP to prepare and flnallze the workplan
and to periodically discuss the status of the study.

Following completion and acceptance of the report by the HLC and
the DEP, WMC will attend and present the findings of the report at
three public meetings. These presentations shall include graphic
presentations of study flndlngs for ease of understanding by the
public.

WMCH



 APPENDIX F . -

WATER BUDGET CALCULATiONS_




AL

Data from Water Resources Inventory of Connecticut
Faramington River Basin, USGS

’ ™ I
HIGHLAND LAKE DRAWDOVN | JUN 2 4183

Surface Area ‘ w 444 acres = 19,340,640 fti
Surface area at 6.5 ft = 336 acres =-14,636,160 ft

Surface arez at 13.1 ft = 270.6 acres = 11,787,336 ft2

Volume of frustrum = h/s (Al + Az +JA1 x AZ)
h = depth of frustrum
A, = agrea of frustrum surface.-
A2 = area of frustrum bottom -~

Frustrum #1

§:3/3 (19,340,640 + 14,636,160 +f19,340,640 x 14,636,160)
2.17 (19,340,640 + 14,636,160 + 16,824,765) -«
110,239,396 fr°

Frustrum #2
13.1

/3 (19,340,640 + 11,787,336 +]15,340,640 x 11,787,336)
4.37 (19,340,640 + 11,787,336 + 15,098,829)

202,011,138 ft3

e,

6.5 + 13.1 = 19.6
expected dravdown = 8
therefore 19.6 f 2.45 = 8

Frustrum 1 = 110,239,396 ft3
Frustrum 2 = 202,011,138 ft

F1L + F2 = 312,250,534 ft°

312,250,534 < 2.45 = 127,449,197 ft°

N \
: gnIOR E ]

Rl A ENTSUF ENVY NMEN:::;EMENT !

EPARTM AT A '

P rEAU OF W ‘

cELEPHONE

paPER
TeD ON RECYCLED
RRIN



Vatershed area = 7.05 mi2 or 196,542,720 fﬂg‘
Mean monthly runoff 1931-1960 Farmington River Basin

March 4.10* = 342 ft
Feb., 2.05* = ,170 ft
Jan. 2.38* = ,198 ft

March .342 fr x 196,542,720 ftg = 67,217,610 ftg
Feb, .170 ft x 196,542,720 ft_ = 33,412,262 ftss
Jan. .198 ft x 196,542,720 £t~ = 38,980,973 ft

139,610,844 £t
127,449,197 ££> I 139,610,844 ft> = ,913 or 91.3 2 of the average available

runoff between January 1lst and March 31st is needed to refill tha lake given a
8ft drawdown. Refill should begin by January 1st.
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 DEP FISHERTES REPORT COMMENTS



* install and malntaln all. approprlate er031on and sedlment
control dev1ces ; . . N :

* malntaxn free passage through the channel of Taylor Brook as!
trout from the Lake may be utilizing the stream for spawning :

I strongly suggest that you solicit input from Chuck
Phillips or Eric Schluntz (DEP Inland Fisheries, Eastern. = ..
District) as-they have the "hands on" knowledge of the Lake and

would be better able to address concerns and/or potential 1mpacts'

to the coldwater flshery component.

CC:iR:_Ja¢hbson,'Inlahd FiShérie§;'Haftford
- C. Phillips, E. Schluntz, Inland Fisheries, Marlborough
Files
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INTERDEPARTMENTAL State of Connecticut Y '
MESSAGE
Name, Title Date
To Chuck Lee- _ 6/21/91

Agency, Address
DEP, Water Compliance, 122 washington St., Hartford, CT 06106

Name, Title Telephone
From Chuck Phillips, District Fisheries Supervisor 344-2115

Agency, Address
DEP, Inland Fisheries, 209 Hebron Rd, Marlborough, CT 06447

Subject: Highland Lake Dredging Feasibility Study

1. Eric Schluntz and T have reviewed subject document and the
comments made by Donald Mysling, Technical Assistance Biologist.
We are in concurrence with his comments.

2. Additionally, as the planning process continues, we would
welcome the opportunity to meet with the consultant and represen-
tatives from the lake community to discuss the use of habitat
improvement structures at the mouths of Taylor and Sucker Brooks.
These structures would be designed to improve cover for brown
trout entering the stream mouth areas in preparation for spawning
in the late fall. The structures would be low cost and easily
installed by two workers.

3. These structures would be particularly effective in
protecting brown trout from predators during years when the lake

is drawn down.

Chuck
cc: D. Mysling
R. Jacobson . ﬁjﬁqﬁ
W. Hyatt RS Ry ’




