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BRIEF ASSESSMENT

PHASE I INSPECTION REPORT

NATIONAL PROGRAM OF INSPECTION OF DAMS * 0

Name of Dam: EUREKA LAKE DAM
Inventory Number: 00077
State Located: CONNECTICUT
County Located: FAIRFIELD
Town Located: DANBURY 0

low Stream: TRIBUTARY SYMPAUG BROOK
Owner: TOWN OF BETHEL
Date of Inspection: MAY 4 and JULY 20, 1979
Inspection Team: PETER M. HEYNEN, P.E.

MIRON PETROVSKY
GEORGE STEPHENS -m

The project consists of two earthfill embankments, a spill-
way with two masonry weirs, and a masonry gatehouse. The upper
embankment forms the reservoir dam, and the lower embankment
which is 140+ feet downstream, forms a filter basin between the -
two dams. Th-e reservoir dam is 18 feet high, 10 feet wide at the -

crest and 250 feet long and the filter basin dam is 20 feet
high, 280 feet long and 6 feet wide at the crest. The reservoir
dam has riprap on both slopes whereas the filter basin dam has
riprap on the upstream slope and a grass cover on the downstream --

slope. The spillway extends along the left side of both dams, is ..
8+ feet wide and has an upper spillway weir adjacent to the .
reservoir dam and a lower weir adjacent to the filter basin dam.
The two weirs are basically stone masonry with concrete sills
and are very similar in construction. The spillway channel
between the two weirs is separated from the filter basin by a
stone masonry retaining wall. The stone gatehouse is located on
the downstream slope of the filter basin dam. The outlets are a

- 12 inch low level outlet and a 6 inch gatehouse floor drain pipe.
The low level outlet valve is operable. . .

Based upon the visual inspection at the site and past per-
" formance of the dam, the dam is judged to be in fair condition. .77

No evidence of instability of the embankments or appurtenant
structures was observed. There are some areas requiring atten-
tion, maintenance and monitoring, such as seepage on the down-
stream slope and toe of the filter basin dam, substantial ero-

" sion on the downstream slope of the filter basin dam near the
outlet pipes and excessive seepage from the gatehouse drain * 0
pipe. Deterioration of the spillway training wall and lower
spillway weir, and obstructions in the spillway channel were
noted.
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In accordance with Corps of Engineers Guidelines for the
... size (Small) and hazard (High) classification, the test flood
z /will be equivalent to the Probable Maximum Flood (PMF). Peak

. -inflow to the reservoir is 1200 cfs; peak outflow is 1020 cfs
with the reservoir dam overtopped 1.1 feet and the filter basin
dam overtopped 0.8 feet. The upper spillway capacity is 29
cubic feet per second (cfs) and the lower spillway capacity is
66 cfs, which is equivalent to 3% and 6% of the routed test flood
outflow, respectively.. .

" It is recommended that the owner retain the services of a
registered professional engineer to perform a more detailed hy-

. [draulic/hydrologic analysis to determine the adequacy of the
project discharge. Recommendations should then be made by the
engineer and implemented by the owner. Attention should also be
focused on seepage problems and erosion on the downstream slope

m of the filter basin dam, extension of the downstream outlets and
rehabilitation of the spillway and the spillway channel.

The above recommendations and any further remedial measures
which are discussed in Section 7, should be instituted within
one (1) ar of the owner's receipt of this report.

Peter M. Heynen, PA;
Project Manager F F
Cahn Engineers, Inc.
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This Phase I Inspection Report on Eureka Dam has been reviewed
by the undersigned Review Board members. In our opinion, the
reported findings, conclusions, and recommendations are --

consistent with the Recommended Guidelines for Safety 0
Inspection of Dams, and with good engineering judgment and
practice, and is hereby submitted for approval.

CHARLES G. TIERSCH, Chairman
* "Chief, Foundation and Materials Branch

Engineering Division

-'.' FRED J. RAVENS, Jr., Member
Chief, Design Branch

- Engineering Division

SAUL C. COOPER, Member
* "Chief, Water Control Branch

Engineering Division

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for O
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to

",, identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspection. Detailed investigation, and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies. --

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data " "

available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain con-
ditions which might otherwise be detectable if inspected under
the normal operating environment of the structure.

It is important to note that the condition of a damU depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam
would necessarily represent the condition of the dam at some

." -"* point in the future. Only through continued care and
inspection can there be any chance that unsafe conditions will
be detected.

". **.e-. - ,

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the .[ . -

established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm
event, a finding that a spillway will not pass the test flood
should not be interpreted as neccessarily posing a highly
inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aid in determining
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and the
downstream damage potential.

~~ v4i-v. .1
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PHASE I INSPECTION REPORT

EUREKA LAKE DAM

SECTION I - PROJECT INFORMATION

1.1 GENERAL

a. Authority - Public Law 92-367, August 8 1972, authoriz-
ed the Secretary of the Army, through the Corps of Engineers, to
initiate a National Program of Dam Inspection throughout the
United States. The New England Division of the Corps of
Engineers has been assigned the responsibility of supervising
the inspection of dams within the New England Region. Cahn
Engineers, Inc. has been retained by the New England Division to
inspect and report on selected dams in the State of Connecticut.
Authorization and notice to proceed were issued to Cahn
Engineers, Inc. under a letter of March 30, 1979 from John P.
Chandler Colonel, Corps of Engineers. Contract No. 33-79-C-0059

" has been assigned by the Corps of Engineers for this work.

b. Purpose of Inspection Program - The purposes of the pro-
gram are to:

1. Perform technical inspection and evaluation of non-
federal dams to identify conditions requiring correction

.. _L in a timely manner by non-federal interests.

2. Encourage and prepare the States to guickly initiate ef-
fective dam inspection programs for non-federal dam.

3. To update, verify and complete the National Inventory of
Dams

C. Scope of Inspection Program - The scope of this Phase I ".-."'-"inspection report includes:

" i '-" 1. Gathering, reviewing and presenting all available data
as can be obtained from the owners, previous owners, thestate and other associated parties.

2. A field inspection of the facility detailing the visual
condition of the dam, embankments and appurtenant struc-
tures.

@ id 3. Computations concerning the hydraulics and hydrology of
the facility and its relationship to the calculated
flood through the existing spillway.

4. An assessment of the condition of the facility and cor-
rective measures required.

..... .. 1 ....

-.. , ... ,. . . ...#- ........ . .,.... . - •.... . -.. - ...... ."

'U.-



U ,, a a.. ...

It should be noted that this report does not pass judgement
on the safety or stability of the dam other than on a visual

basis. The inspection is to identify those features of the dam
which need corrective action and/or further study.

P 1.2 DESCRIPTION OF PROJECT

a. Location - The project is located on a tributary of Sym-
paug Brook in a rural area of the town of Danbury, County of
Fairfield, State of Connecticut. The dams are shown on the
Bethel USGS Quandrangle Map having coordinates latitude N '
41021.8 ' and longitude W 73 026.31.

b. Description of Dams and Appurtenances - The project con-
- sists of two earth'fill embankments. The upper dam retains the

reservoir, and the lower dam which is 140+ feet downstream,
- forms a filter basin between the two dams. A spillway with two "

concrete weirs is located to the left end of both embankments.

The reservoir dam is 18+ feet high, 250+ feet long and
10+ feet wide at the crest. Th-e filter basin d-am is 20+ feet
high, 280+ feet long and 6+ feet wide at the crest. The upstream
and downstream slope inclinations for both embankments are ap- ,
proximately 2 horizontal to 1 vertical. Both slopes of the
reservoir dam and the upstream slope of the filter basin dam are
riprapped. A stone retaining wall with concrete facing is
located around the perimeter of the sand filter in the filter "
basin. This wall is incorporated into the downstream slope of

*the reservoir dam and the upstream slope of the filter basin V
.4 dam.

The spillway is 8+ feet long and consists of an upper
weir at the reservoir dam, a lower weir at the filter basin dam
and a 150+ foot spillway channel between the two weirs. The
spillway weirs are similiar in construction, with masonry
training walls, a 3 foot wide concrete sill and slots for stop-
planks. Only the upper spillway weir has stop-planks installed
which are 0.6 feet high. Freeboard between the top of the upper
spillway stop-planks and the top of the reservoir dam is 1.2+
feet; freeboard from the top of the lower weir concrete sill to
the top of the filter basin dam is 2.1+ feet. The masonry spill- 
way training wall, located on the right side of the spillway,
extends the length of the spillway channel and separates the
spillway channel and the filter basin.

The gatehouse, on the right side of the downstream slope
of the filter basin dam, is a stone masonry structure. A 12 inch
tile low-level outlet and a 6 inch steel drain pipe outlet are
located 25+ feet downstream of the gatehouse and 22+ feet below
the top of the filter basin dam. The low level outlet extends
beneath both embankments and the filter basin, serves as a draw-
down for the reservoir and is controlled by a valve located at

o ." the gatehouse. The 12 inch gate valve is operable.

~ .~ 2
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c. Size Classification- SMALL The dam impounds 250 acre-
* "feet of water with the reservoir level at the top of the filter

basin dam which at elevation 549.8, is 20 feet above the outside
limits of the downstream slope. According to the Recommended --- "

p Guidelines the dam is classified as small in size. .

d. Hazard Classification - HIGH - If the dam was to he
breached, there is potential for loss of life and extensie.-
property damage at a small housing project located approximately
1800 feet downstream at Reservoir Street.

e. Ownership- Town of Bethel

" ,.Town Hall

Library Place
Bethel, CT

- First Selectman
(203) 743-9231

f. Operator - Mr. Larry Straiton, (203) 748-4411

g. Purpose - Water Supply

h. Design and Construction History - The following informa- O
tion is believed to be accurate based on the plans and corre-
spondence available. The reservoir embankment was constructed
by D.A. chappell, Contractor, Chicago, in 1878. The filter
basin and lower dam were designed and constructed by William B.
Ryder & Son, Engineers and Contractors in 1892. In 1976 a new5 water treatment plant was designed by Cahn Engineers, Inc.,
•allingford, Connecticut, and construction was completed in
1978. During the plant construction, the upper gatehouse on the
upstream slope of the reservoir dam was removed and the use of

- the filter basin was discontinued.

i Normal Operational Procedures - The water level in the
reservoir is normally maintained at the upper spillway crest,
elevation 548.3. The valve for the low level outlet is normally
kept in a closed position. A raw water intake with a trashrack
at elevation 533.0 is located at the right end of the dam. This

- .. inlet is used for water supply to the filter plant but does not
control the water level in the reservoir.

1.3 PERTINENT DATA

a. Drainage Area - 0.48 square miles of moderately steep,
relatively undeveloped, wooded terrain.

b. Discharge at Damsite - Discharge is from over the
.V . spillway and through the 12inch low-level outlet located at the "-"

,-.: .. downstream slope of the filter basin embankment. ,.

3
- -- ".- - --- - .
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1. Outlet Works (conduits): 12inch low level outlet
; Invert El. 527. 3+

2. Maximum known flood @
damsite: N/A

3. Lower spillway capacity
@ top of filter basin dam
el. 549.8: 66 cfs.

Upper Spillway Capacity
@ top of reservoir dam
el. 549.5: 29 cfs.

4. Lower spillway capacity
@ test flood el. 550.6: 110 cfs.

Upper Spillway capacity
": "-" @ test flood el 550.6: 76 cfs."'-.

5. Gated spillway capacity @ N/A
. normal pool el.: N/A

6. Gated spillway capacity @
test flood el.: N/A

7. Total spillway capacity @
test flood el.: N/A

8. Total project discharge @
test flood el. 550.6: 1020 cfs.

c. Elevations (Feet Above Mean Sea Level)

1. Streambed @ centerline of dam: N/A

-- 2. Maximum tailwater: N/A

3. Upstream portal invert

diversion tunnel: N/A

4. Recreation pool: N/A

5. Full flood control pool: N/A

6. Spillway crest (ungated): Upper Weir - 548.3+
Lower Weir - 547.7+

7. Design surcharge (original
design): N/A

8. Top of dam: Reservoir dam - 549.5+

Filter basin dam - 549.9+

4

- - - . . .
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9. Test flood design surcharge: N/A -.

d. Reservoir

1. Length of maximum pool: 2300+ ft. O

2 Length of recreation pool: N/A

3. Length of flood control pool: N/A

e. Storage VV

1. Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest pool: 210+ acre-ft. I. ,

-.[ -4. Top of dam: 2%+ acre-ft.

5. Test flood Pool: 280+ acre-ft.

f. Reservoir Surface

1 Recreation pool: N/A

2. Flood control pool: N/A

3. Spillway crest: 26+ acres ".

4. Top of dam: 31+ acres

5. Test flood pool: 33+ acres

g. Dams

1. Type: Earthfill embankments

2. Length: Reservoir dam 250 ft.

Filter basin dam 280 ft.

3. Height: Reservoir dam 18 ft.Filter basin dam 20 ft.

* 4. Top width: Reservoir dam 10 ft.

Filter basin dam 6 ft.

5. Side slopes: 2+H to I+V Upstream

2+H to l+V Downstream

6. Zoning: N/A

5 N

-. :......---..-.-.... t....
,-- , , ... : . -- , - . :. . . - .'.v -. _,.. , . . ., , . , , - -. . . - . ..,: .'..'.;.'... . ...s.. 2 i-2.i- ' -' '' 22 '-I2..-:i ""



7. Impervious core: Unknown

= . 8. Cutoff: N/A

9. Grout curtain: N/A .

10. Other: N/A

h. Diversion and Regulatory Tunnel - N/A

i. Spillway

1 . Type: Concrete sill

2. Length of weir: Upper 8.0 ft.

- Lower 7.8 ft.

3. Crest elevation: Upper 548.3 (0.6'

stopplanks)

Lower 547.7

_ l 4. Gates: N/A

-. 5. Upstream Channel: Natural reservoir
bottom

6. Downstream Channel: Rock

7. General: Right side of spillway
is 150' long masonry

..- .training wall

j. Regulating Outlets - Low-Level outlet at the downstream
slope of the filter basin embankment.

1. Invert: 427.3+

2. Size: 12"

3. Description: Tile

. 4. Control Mechanism: Hand operated floor
stand

5. Other: N/A

... " .. , •
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SECTION 2: ENGINEERING DATA

2.1 DESIGN

a. Available Data - The available data consists of drawings
. by the Bethel Water Company, "Report on Water Works" by Thomas

M. Riddick, Consulting Engineer and an inspection report by
. - Clarence Blair Associates. Also, there is an inspection report

dated July 1975, drawings titled "Eureka Water Treatment Plant"
and correspondence concerning these drawings, from Cahn

* Engineers, Inc.

b. Design Features - The drawings and correspondence indi-
cate the design features stated in Section 1.

C. Design Data - There were no engineering values, assump-

tions, test results or calculations available for the original
construction.

2.2 CONSTRUCTION
.° o

a. Available Data - There were no as-built drawings or in-

spection records available for the construction.

"" b. Construction Consideration No information was avail- ....
able.

2.3 OPERATIONS *

Lake level readings are taken daily. It is reported that
the dam spillway capacity has never been exceeded. No formal
operation records are known to exist.

2.4 EVALUATION
S7

a. Availability - Existing data was provided by the Town of
Bethel, Cahn Engineers, Inc. and the State of Connecticut De-
partment of Environmental Protection. The owner made the oper-
ations available for visual inspection.

b. Adequacy - The limited amount of detailed engineering
data available was generally inadequate to perform an in-depth
assessment of the dam, therefore, the final assessment of this
dam must be based primarily on visual inspection, performance
history, test borings, hydraulic computations of spillway capa-
city and approximate hydrologic judgements.

, ., c. Validity - A comparison of records, data and visual ob-
.' ' servation reveals no significant discrepancies in the record

...data.

97
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SECTION 3: VISUAL INSPECTION

3.1 FINDINGS

U a. General - The general condition of the dam is fair. In-
- spection did reveal some areas requiring maintenance and

monitoring. The reservoir level was 549.0+ (May 4, 1979) and
546.5+ (July 20, 1979) and the filter Basin was filled at the

. -time of our inspections.

b. Dam - The dam consists of two earthfill embankments
located MT-+ feet apart and forming a filter basin. A spillway
is located adjacent to the left end of both embankments. "

" "Reservoir Dam

Crest - The crest of the dam has a grass and weed cover.
No misalignment, visible depressions or cracks were observed

-. (Photo 1).

Upstream Slope - The slope protection is hand-placed
*" " riprap which did not have any visible displacements or areas '" .. *

needing replacement, although there is some vegetation between
the stones (Photo 1).

- Downstream Slope - The downstream slope inclination and
protection is similar to the upstream slope. At the toe of the
slope is a 2 foot thick masonry wall which forms the boundary for
the sand filter. The downstream slope appeared to be in good

.. condition (Photo 2).

' . Filter Basin Dam - The dam lies approximately 140 feet
. downstream of the reservoir dam.

pCrest - The crest of the dam was covered with tall grass
and weeds. No misalignment, visible settlement or cracks were
observed (Photo 3).

Upstream Slope - The upstream slope is similar to the
* downstream slope of the reservoir dam. The riprap was in good

condition, with no sloughing or erosion. Some weeds were noted
on the slope (Photo 4).

Downstream Slope - The downstream slope is covered with
grass and weeds.

Heavy Brush and trees up to 12 inches in diameter were ....
observed on the slope and the toe of the dam (Photo 5). The
lower portion and the toe of the dam were wet and swampy. Sever-
al seeps were discovered on the downstream slope. One of the
seeps was located approximately 5 to 6 feet from the top of the

'* ,.[ dam and others were situated at the central portion of the dam 10
to 12 feet from the crest. The seepage flow was varied for each

8
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seep, but was estimated at 0.5 to 3 gallons per minute with a
total discharge of 5 to 6 gal./min. Considerable erosion was
identified on the downstream slope near the center of the dam.
This erosion is caused by discharge from the low level and gate-
house floor drain outlets, and was 6+ feet in depth and 10+- feet

in width. Steady flow from the outlets saturates the downstream 
0 O

slope and toe, causing the swampy situation existing in this
area.

• Spillway - The upper spillway weir had no visible cracks
or deteriorations. However, obstructions, such as a small brus' .g

m and boulders, were observed in the channel 3etweer, the tf'o •
weirs. (Photo 7). The right training wall running along the

* length of this channel had cracks of up to 2 inches in size and
-. deteriorating areas with wash-outs at the bottom of the wall

(Photo 8). The sill of the lower weir was almost completely
broken up with the right portion washed out (Photo 9). The floor
of the downstream spillway channel was covered with rocks and

• boulders and heavily overgrown (Photo 10). Stop-planks, 0.6
feet high were installed at the upper wier but no stop-planks
were installed at the lower weir.

C. Appurtenant Structures - The gatehouse on the downstream
* slope of the filter basin dam is in good condition (Photo II)-. . The 12 inch low level outlet pipe and 6 inch gatehouse floor ' i[i[.

drain had no outlet structure, leaving the area around these

pipes exposed to erosion from outlet discharge. The flow from
the 6 inch gatehouse floor drain seemed excessive for drainage
from the gatehouse only and was measured at 18 to 20 gallons per
minute (Photo 12). Flow into the filter basin is from seepage
and overflow at the spillway retaining wall, precipitation and

. possible seepage through the reservoir embankment.

d. Reservoir Area The shoreline surrounding the pond is
heavily wooded and largely undeveloped.

e. Downstream Channel - The downstream channel is undevel-.
oped, steep-sided and wooded to the initial impact area.

" 3.2 EVALUATION

Based upon the visual inspection, the dam was assessed as -

being generally in fair condition. The following features which
could influence the future condition and/or stability of the dam
were identified.

. 1. Heavy grass, brush and trees on the downstream slope of
the filter basin dam impede dam monitoring, accumulate 0

moisture in the dam body which increases seepage and
could cause damage if trees overturn during strong winds
and/or hurricane conditions.

• ".2. Although, at the present time the seepage through the * "
filter basin dam appears to be stable, it could increaseand jeopardize the safety of the embankment.

9
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-. 3. The steady flow from the 6 inch gatehouse floor drain
pipe outlet indicates seepage through the filter basin
dam. This flow is causing considerable erosion on the
downstream slope and saturation of the slope and toe of -

the filter basin dam. This could result in deformation
of the outlet pipe and sloughing of the downstream 5 -

. .slope.

" 4. Obstructions in the spillway channel and the instal-
. "lation of stop-planks in the upper weir decrease the

capacity of the spillway, increasing the potential for
overtopping of the project.
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SECTION 4: OPERATIONAL PROCEDURES

4. 1 REGULATING PROCEDURES

The reservoir level readings are taken daily. There is noU formal operation procedure known to exist. The low level outlet
is operated only to regulate the water level in the reservoir.

4.2 MAINTENANCE OF DAM

The operator reported the grass is cut and brush removed
a every year on the crest of the reservoir embankment and the

right abutment.

4.3 MAINTENANCE OF OPERATING FACILITIES

Maintenance consists of greasing the floor stand and opening ,
the low level outlet valve to regulate the reservoir water
level.

4.4 DESCRIPTION OF ANY FORMAL WARNING SYSTEM IN EFFECT

No formal warning system is in effect. 0

4.5 EVALUATION

The operation and maintenance procedures are generally fair
with areas requiring improvement. A formal program of operation

* i and maintenance should be implemented, including documentation .
to provide complete records for future reference. Also, a
formal warning system should be developed and implemented within

" the time frame indicated in Section 7.1c. Remedial operation
• and maintenance recommendations are presented in Section 7.

. . . %
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SECTION 5: HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

a. General - The dam is basically a low surcharge storage -
high spillage earth embankment. There are two embankments 140,
feet apart which form a filter basin between them. There are
also two weirs in the spillway, one located at each dam. The
lower dam, or filter basin dam, is slightly higher than the
reservoir dam.

b. Design Data - No computations could be found for the 0
original dam construction or subsequent addition of the filter
basin dam.

C. Experience Data - No information on serious problem
situations arising at the dam was found, and it was reported
that the dam has not been overtopped.

d. Visual Observations - There was brush and several
boulders in the spillway channel between the two weirs and
debris piled up just below the lower spillway weir.

e. Test Flood Analysis - The test flood for this high -
hazard, small size dam is equivalent to the Probable Maximum
Flood (PMF) of 1200 cubic feet per second (cfs). Based upon
"Preliminary Guidance for Estimating Maximum Probable
Discharge", dated March 1978, peak inflow to the reservoir is
equal to the PMF (Appendix D-l); peak outflow is 1020 cfs with J- .

. the upper dam overtopped 1.2 feet (Appendix D-4). Based upon
our hydraulics computations, the lower spillway capacity is 66
cfs and the upper spillway capacity is 29 cfs, which is
approximately 6% and 3% respectively, of the routed Test Flood
outflow at the top of the lower dam.

- f. Dam Failure Analysis - The dam failure analysis is based
on the April, 1978 "Rule of Thumb Guidance for Estimating
Downstream Dam Failure Hydrographs" and the following:

1) The filter basin is no longer in use and the water
level in this basin is normally maintained at or near the

- reservoir level, which will result in a higher hydrostatic
head at the filter basin dam than at the reservoir dam.

2) The reservoir dam will be overtopped with the test
flood to the top of the filter basin dam.

Considering the larger difference in head at the filter
basin dam and the similarity in construction of the two dams, it

is assumed that the filter basin dam will fail before the
reservoir dam. Then, with the sudden drawdown of the water in
the filter basin and the resulting increase in head at the

-°- :. reservoir dam, failure will probably occur at the reservoir dam D .

S. 12
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very soon after failure of the filter basin dam. Due to the
insignificant amount of storage released to the initial impact
area at failure of of the filter basin dam, the reservoir dam
will be used for failure analysis of this project. Based on the
above considerations, the peak failure outflow from the p
reservoir dam breaching would be 7,700 cubic feet per second. A
breach of this dam would result in a rise of 7.1 feet in the
water level of the stream at the initial impact area, which

"-" corresponds to an increase in the water level from a depth of 1.0
feet just before the breach, to a depth of 8.1 feet just after
the breach. The rapid 7.1 foot increase in the water level at p

n the initial impact area would endanger at least 2 houses
approximately 1800 feet downstream at Reservoir Street. Also,
approximately 1 mile downstream from the dam is the town of

- Bethel. In this area, there is a good possibility that the
increased water level in Sympaug Brook will cause floodinq at
residences located near the streambed. p
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SECTION 6: STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations - The visual inspections did not .
reveal any indications of stability problems. There are areas

of seepage and considerable erosion on the downstream slope of -
the filter basin embankment. Substantial obstructions in the
spillway channel were observed.

b. Design and Construction Data - There is not enough
design and construction data available to permit an in-depth
assessment of the structural stability of the dam.

c. Operating Records - The operating records available do
not include any indications of dam instability since its
construction in 1878.

d. Post Construction Changes - Post construction changes
include placement of a new sand filter on the bottom of the
filter basin in 1960 and removal of the gatehouse at the
reservoir dam in 1977 during construction of the water treatment

t plant.

e. Seismic Stability - The dam is in Seismic Zone 1 and
according to the Recommended guidelines need not be evaluated .
for Seismic Stability.
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SECTION 7: ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition - Based upon the visual inspection of the site
and its past performance, the dam appears to be in fair condi- P O
tion. No evidence of structural instability was observed in the -

dam or its appurtenances. The filter basin embankment is gen-
erally in fair condition with seepage, wet areas and consider-
able erosion on the downstream slope. Other areas of concern
include deterioration of the lower concrete spillway weir, de-
terioration of the spillway channel right training wall, ob- S "

* "structions on the spillway channel floor, the spillway capacity
and the lack of scheduled and continuous maintenance.

Based upon "Preliminary Guidance for Estimating Maximum
Probable Discharge" dated March, 1978, peak inflow to the reser-
voir is 1200 cubic feet per second; peak outflow (Test Flood) is 0
1020 cubic feet per second with the dam overtopped. Based upon
our hydraulics computations, the upper and lower spillway capa-
cities are 29 and 66 cubic feet per second, which are equivalent -.

to approximately 3% and 6% of the routed Test Flood outflow, -

respectively.

b. Adequacy of Information- The information available is
such that an assessment of the condition and stability of the -

dam must be based solely on visual inspection, past performance -"-

of the dam, and sound engineering judgement.

c. Urgency - It is recommended that the measures presented P .
in Section 7.2 and 7.3 be implemented with in one year, respec-

-. tively, of the owner's receipt of this report.

d. Need for Additional Information - There is a need for

more information as recommended in Section 7.2.

7.2 RECOMMENDATIONS

It is recommended that further studies by made by a regis- ..

. tered professional engineer qualified in dam design and inspec- -

Si. tion pertaining to the following:

1. A detailed hydraulic/hydrologic analysis should be per-
formed to determine the adequacy of the project dis-
charge. Recommendations should be made by the engineer . .

- .and implemented by the owner.

2. A comprehensive inspection of the dam. Items of partic- •
ular importance are as follows:

a. Evaluation of the reservoir dam embankment when the - .

reservoir level is high and the filter basin is em- *-.'-

pty. .
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b. Evaluation of the filter basin embankment when the -

basin is full. Origin and significance of seepage
on the downstream slope of the filter basin dam and
through the 6 inch gatehouse floor drain pipe. In- I S
strumentation of the embankment is desirable in-
cluding installation of piezometers and seepage flow
metering devices.

c. Filling of the large erosion area on the downstream
slope of the filter basin dam and extension of the * 0
low level and drain pipe outlets past the limits of .

the embankment slope so as to eliminate future
erosion.

d. Removal of the large trees from the downstream slope
and toe of the filter basin embankment and filling * S
of the resulting holes under supervision of the en-
gineer.

7.3 REMEDIAL MEASURES

a. Operation and Maintenance Procedures - The following p. :
measures should be undertaken within the time frame indicated in
Section 7.1.c, and continued on a regular basis.

1 1. Round-the-clock surveillance should be provided by
the owner during periods of unusually heavy
precipitation or high project discharge. The owner I:.U should develop a downstream warning system in case
of emergencies at the dam.

2. A formal program of operation and maintenance pro-
"" " cedures should be instituted and fully documented to

provide accurate records for future reference. P .

3. A comprehensive program of inspection by a reg-
istered, professional engineer qualified in dam in-
spection should be instituted on an annual basis.

.4 -4. Erosion area on the downstream slope of the filter I

basin embankment should be filled and slope pro-
tection placed.

5. Outlets for the 12 inch low level and 6 inch drain
pipe should be extended out from the toe of the
filter basin dam and an outlet structure installed i
for pipe support.

16
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6. Seepage at the left end and central portion of the
downstream slope of the filter basin dam as well as

- seepage from the 6 inch gatehouse drain pipe should
be monitored periodically for measurement of flow
rate. The wet area at the downstream toe should be
the downstream slope.

7. Brush and small trees on the crest, downstream slope .
and toe of the filter basin embankment should be

.- removed. The cutting of grass on these areas of the
dam should be continued as part of the routine dam
maintenance.

8. Concrete of the lower spillway weir should be
repaired. p

9. Right spillway training wall, having numerous cracks
.? - and small wash-outs, should be repaired.

: . 10. All obstructions in the bottom and on the slopes of
the spillway channel,including rocks, boulders, .. i"@
brush and trees should be removed.

7.4 ALTERNATIVES

This study has identified no practical alternatives to the

above recommnendations. V
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VISUAL INSPECTION CHECK LIST

PARTY ORGANIZATION

PROJECT (furr-o Lake-. Da,, DATE:______

TIME: , 0 -/iZ "

WEATHER:

W.S. ELEV. n,7

PARTY: INITIALS: DISCIPLINE:
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I PERIODIC INSPECTION CHECK LIST0
'0 ~Page /-~

* ~PROJECT FEATrURE__ 3

AREA EVALUATED CONDITION

DAM EMBANKMENT

lcrest Elevation

1Current Pool Elevation 5-49, 0!(/7)ad t.!7//7)

Maximum Impoundment to Date ujlknw

Surface Cracks 1#12el 0bsec/d

~Pavement Condition

1Movement or settlement of Crest bsr d

lateral Movement)

~Vertical Alignment)

Horizontal Alignment % perjo

Condition at Abutment and at Concrete 1
Structures

Indications of Movement of Structural noe ob-Scrv~CI
Items on Slopes

Tre spassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protecticn-Riprap FailureE ~osre

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream
Seepage

- .*Piping or Boils

Foundation Drainage Features)

Toe* TDrains AS,

Instrumentation System)
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PERIODIC INSPECTION CHECK LIST
Page 4

*PROJECT tLja Of a 1)AT F, E/ 1/Z 2 

PROJECT FEATU RF.2 L'/k, ! aS-

AREA EVALUATED CONDITION

DAM EMBANKMENT

QR Crest Elevation J51'/ 8

Current Pool Elevation 57P(//9 459!72/b -

Maximum Impoundment to Date >12 1C~own

4surface Cracks none,~ obscrved

- *h ~Pavement Condition t/

;Movement or Settlement of Crest osr'ed

lateral Movement) 0 0

~Vertical Alignment

* Horizontal Alignment Q P

a Condition at Abutment and at Concrete0
Structures

Indications of Movement of Structural
Items on Slopes o nc/ oibscrv-

3 Trespassing on Slopes '

Sloughing or Erosion of Slopes or 2) .5bcpe- crosjot'7 Q#OcA+ti&5
Abutments

Rock Slope Protection-Riprap Failure s U5S)oPe- r#ProP IOPPcar51 00od

Unusual Movement or Cracking at or ~o~rc
* Near Toes

Unusual Embankment or Downstream ,,cefeon) js~de- and C(e, 'a

- Seepage po(+Iofl ofP/s s/o~pe.,Lwet u rf~a
~t4o(=

* ~Piping or Bailsnn.,o er d

* Foundation Drainage Features

Toe Drains foPo c bev

* ~Instrumentation System ''
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PERIODIC INSPECTION CHECK LIST Pg

PRJC _ r)QL k g DATE 5/ 7YL42d /42/9'

PROJECT FEATURE._QC .J/yys iby L ~

AREA EVALUATED CONDITION

OUTLET WORKS-CONTROL TOWER -7(~/7Qo~r 1r40turc o07 d/s

* a) Concrete and Structural Soe ff/rh~i~dn

General Condition opp-or yo

Condition of Joints .

Spalling

Visible Reinforcing Alo e, obseveci

Rusting or Staining of ConcreteS .

Any Seepage or Efflorescence

Joint Alignment Prpp ec~rs So

Unusual Seepage or Leaks in Gate Somrne,
3 ~Chamber *

Cracks otosrc

Rusting or Corrosion of Steel

IP b) Mechanical and Electrical 
'

Air Vents

Float Wells

Crane Hoist 5

Elevator *

Hydraulic System

'0'e valVe, opemobie.
* Service Gates S

* . Emergency Gates

* Lightning Protection SystemM/

A Emergency Power SystemS

Wiring and Lighting System - - ____ _________
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* PERIODIC INSPECTION CHECK LIST

PROJECT L!2eI~ Lke 2)0m DAEj1ja~ zuP

PROJECT FEATURED 'A#lPe$
_ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ BY

AREA EVALUATED CONDITION

OUTrLET WORKS-OUTLET STRUCTURE AND 12" lowA, /'veJ l #~*02 6" /a
OUTLET CHANNEL pPc ond/s sjopc of;l 'c dam

'General Condition of Concrete

- Rust or Staining V-

i Erosion or Cavitation/o 4'4 rsinc#p o hs

U jVisible Reinforcing

Any Seepage or Efflorescence /lofc o, e('/cd *
- Condition at Joints

Drain Holes

R Channel , *
* ~Loose Rock or Trees Overhanging fCIC I~(e

Channel

*Condition of Discharge Channel E os. o /s)OPe o~d 40e

of / /kr L'a5ln dorn~p.



PERIODIC INSPECTION CHECK LIST

"I Page /4-

PROJECT Lure: Lake 27oam DrATEJ// 7 7 a,, 7/zo/ .

PROJECT FEATURE SD,/ Laj 0/7d ,,/wa C Wi d BY A4 --

AREA EVALUATED CONDITION

OUTLET WORKS-SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS

I a) Approach Channel

General Condition oppcors Jood

" Loose Rock Overhanging Channel f)0rn o'rVes v"d

Trees Overhanging Channel lone oI'rved

"." Floor of Approach Channel hcrd p/cc:d rpopjoo(y "od

b) Weir and Training Walls OppeCr )o o r conc ,/c -,/ YW -
"msonrY -Ha ,,ir) Lva //s

General Condition of Concrete OPper ue ir-ood Iov. r wc ,r _p Or

Rust or Staining fOOc ojbscved

Spalling Lvash-oL4" of S,] qi /ouL. r ewe-Ir)

Any Visible Reinforcing

none- observed
Any Seepage or Efflorescence

Drain Holes //"

. C) Discharge Channel

General Condition

Loose Rock Overhanging Channel pole obser'vO

Trees Overhanging Channel S o f.--

Floor of Channel 6o,,dd/e c roCsi'..

Other Obstructions hf vj hrush on s)ope f floor o/
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SECTIONS AND SPILLWAY ELEVATION

~CTON -BEUREKA LAKE DAM
_________________________TSMPAUG BROOK DANBURY, CONNECTICUT
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EUREKA LAKE DAM

* EXISTING PLANS

"Plan and Lands"
The Bethel Water-Works (1891)

2 sheets

"Slow Sand Filter" .
Bethel, Conn. (Aug., 1960)
The Henry Souther Engineering Co. 0
Laurel St., Hartford, Conn.

* . 1 sheet

* "Pumping Station"
Bethel Water Dept. (Oct., 1962) 3
1 sheet

"Eureka Water Treatment Plant"
*Town of Bethel, Conn.

Cahn Engineers, Inc. 0
Wallingford, Conn. (June 1976)
20 sheets

"Dam Inspection" i]
Town of Bethel, Conn. (July, 1975) 0''
Cahn Engineers, Inc.

* Wallingford, Conn.
* 2 sheets
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CLARENC2E BLAIR ASSOCIATES

_G 1oEa C. r.PO'A N Civil and sSannwy EFricmr CHARLES t
0j. 1> J R

jAAES C. BrACH 93WINE VNUE ONM.B$

SNCRAGAINI 93WINYAEDONALD L. 06,;-

P. 0. BOX 236 NICHOLAS FTP ?. p JR.

k__REN-CE M. BLAIR NEW HAVEN, CONNEC-TICUT 06502.F

TILL 777-73791;

CAL. t\.L -3 y

* -- Fe~b~ 1 1966

State of Conanecticut I

' Water Resources Commission
State Office Building1

Hartford 15, Connecticut

Re: EUREKA LAKE DAM __
DANBURY; CONNECTICUT

* Gentlemen-

Herewith is ray report on, Eureka Lake Darn in the Town of Danb~ury, Connccticut.

1. IDENTIFICATION

This report was ma1,de -Lt the rccjucst of M.Williaim P. Sini.
Sin a letter dated 'May 25, 1965.

An inspection of the struIcture was made by the wriW: aoi.m
*assistant engineer on October 21, 1965.

U A survey and profiles of the spillways were made on July 6,1

The darn is located in the Town of Danbury, adjacent to th-'
Danbury-Bethel town line on a tributary of Sympaug Brook and about 1. 5 milc L sou, i
westerly of the center of Bethel, at

Latitude 41-21-50

Longitudo 73-26-15

The owner is th2 Villagc of £&tthel Water Departim nt. 0

*2. FACTORS 01' 1lAZA1RD

graien fr uiu T he* volley downi:trcarn from thec ddjm is narrow indo h6,1 I sto P
gradent or auu . 3 f a ifle.

A highlway cro;i ' t~i, Jl Lie ac t 206~ *L 1 ouw tl~k dJ 111.* -

anthr ore abouit 170 fet below.

. * . . -0. '

. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . *



, Wcatrr'esources Commission lebruary 11, 1966
E-Areka Lake Dam, Danbury, Conn.

i2il Failure of the dam would uIldOubted ,'V considor,,bl"
damage to both of these highways. There are no dwellii:gs:; tbdt ,re consp.red to
be in a hazardous location. Below the second higlswzy the ,stream enters a rul-
ativcly wide, swampy, flood plain. ,

The reported capac:lty of the lake is 68 million gallon!-;.

A possible hazard t o this darm is the existence 3000 feet
upstr,am of Mountain Pond Dam, subject of antLhc.r report rc- er this dLte.

Mountain Pond Dam stores about 64 million gallons fnd if
it gave way during flood flow conditions it might tax the overflow capacity of
Eureka Lake Dam.

However, Mountain Pond Dam is an earth dam and woulc
. " probably release its storage slowly.

3. STRUCTURE

Eureka Lake Dam is an earth dam 250 feet long and approx-
imately 30 feet high. Top width is 12 feet. The upstream slope is riprapped.

A filter basin has beun constructed against the downstream
f slope of the dam by the construction of another embankment across the valiey

about 100 feet downstream from and parallel to the 'Iain dam. The top of this
downstream embankment is 0.25 higher than the main dam. Water level in thc.
filter basin was 2 inches lower than in the main lake at the time of our in.pc:in..

The main dam has a spillway at its west end which dis;c arges
" .0 Into a spillway channel extending along the west side of the filter basin to a point

below thu downstream embankment. The spillway on the main ddm is 8 fect \\id".
and the freeboard from the weir to the top of the embankment is 1. 67 feet.

The filter basin is sep~r,.ted from the .,pillway chaciiie-l Iy
masonry wall. This wall forms an overfIw for the filter basin, with a frccilcrd -
of 1.75 feet to the top of the downstream e nd about 80 feet .ba,.

Some seepage was visible along the toe of the downsiream,
slope of the downstream embankment. This was not sufficient to be considered
a potential hazard.

In general, this dam and its appurten;-ncc-s were in good
condition and well maintained.

4' 4. HYDROLOGY , .

Approximately 3000 fe, u,:itr( ii:, from; th(,;c tw ?..i s i. -
Mount ain Pond Dan).

13-16
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~ W.;Ler Resources Commission brryIPC
Eureka Lake Dam, Danbury, Conn.

The drainage area tributury to Mountain Pond Dim IS 90
acres or 0.14 square miles.

The drainage area tributary to Eureka Lake( Dam but below
Mountain Pond Dam is 205 acres or 0.32 squat a miles,

The total drainage area tributary to Eureka Lake Dam is
then 0.46 square miles of which 30% is partially controlled by Mvountadin Pn

of tsdranae aeaMountain. Pond has a water surface comprising about 19'%-
ofisdang raand therefore has an appreciabic delaying effect on peak r.-

* runoffs at the lower lake. A discussion of peak outflow at Mountain Pond is --

included in the report on that dam.

A hypothetical discharge at Eureka Lake was developed by
use of a runoff hydrograph based on a storm having a rainfall of 6 inches in 12
hours. This storm has a recurrence interval of once in 100 years. A runoff
factor of 100% was assumed.

The peak inflow at Eureka Lake was estimated to be 160 cfs.
The inflow-outflow curves showed eak outflow of 61 cfs. This would result
in a maximum stage of 2.1 feet above the spillway weir of the main dam, and
would overtop the dam by 0.4 feet,a S0

The downstream embank4ment of the filter basin is slighly
higher than the main dam and the overflow. over the niiin duin in~to the filter l'-sin
would discharge over the masonry wall at the w~est end~ of the Ilaisin into the

* spillway channel.

-QI,5. SAFETY

In my opinion this dam is safe at the presen~t time.

I do not believe that thim -cquircs periodic inspection
by your Commission.

6. REQUIREMENTS

No work is necess.itry to put the dam in a safe condition.

It would be advisable, as j prec xutionairy measure to keep the
spillway channel mowed and free from bruA-i and weeds or ol-her debris.

7. STATEMENT OF FAC TS

Eurekai Lake is a unit of t1l( \Vot(-r supply ,;ystem of the
Village of Bethel Water Departinant.

B3-17
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-,4
.qvrWater Resources Commission Fecbruary 11, 1966

Eureka Lake Dam, Danbury, Conn.

The lake is impounded ry I earth (~250 fee(-t lun g &i1A
r4 approximately 30 feet high. 0

A filter hasnhas Nueii p ,n'tructce ' n.ho un> U a:

slope of the dam by the construction of ainothcr d1i ;n or inkct Lutle

feet from and parallel to and to afp.proxi'matel)y thie Sa~m( Lii1tC t"1-- rnT d

eA giving away of the Structure would undoubtedlY caus-e con-

.~ ~ - siderable dumage to two highway crossings dow.nstream.j At the present tLine,

there are no dwellings which were judged to be in a hazardous location in cam-s Of
a dam failure.

The drainage area tribrutary to the dam is 0. 46 squ~are miles
of which 3 0 % is partially controlled by an upstream dami.

A hypothetical storm of 100 year frequcrncy was estimated t'o
S produce a peak outflow of 61 cfs. at rurcka Lake Dam. This would produce a stage

which Would overtop the main dam by 0.4 feet, a condition which is not considered

- haziordous because of presence of the filter basin with its adequate overflow wellr
immediately downstream.

8. CONCLUSION

In my opinion the dian is safe at the present time and no

* action is required.

9. Pd: C0!MMNE C N Ddm'10N

No action necessary exce-pt perhaps to urge th(. uwner to
keep the spillway clean.

Respectfully submitted,

Roger C. Brown

Consulting Engineer

B-18
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Cahn Engineersinc.
CONSULTING ENGINEERS-COMMUNITY OEVELOPMENT CONSULTANTS

September 18, 1975

Mr. Frank Clark, First Selectman
Town of Bethel 0
Bethel Town Hall
Bethel, Connecticut 06801

RE: Dam Inspection
Eureka Lake Dam
Bethel Water Supply

Dear Mr. Clark:

We are pleased to submit in accordance with our agreement . -
for engineering services with the Town of Bethel, our report
on the Eureka Lake Dam Inspection.

The reservoir dam and filter basin dam are visually sound,
and excluding abnormal operating procedures or unusual natural
occurrences, no apparent hazard exists which may endanger the
safety of the public. Outlined on Pages 1 and 2 of our report
are recommendations regarding maintenance and upgrading of the
existing dam. We recommend that the remedial work or upgrading

- of the existing dams be carried out as soon as possible, and
that annual maintenance be conducted thereafter.

We will incorporate special conditions in our plans and specifica-
tion. for the water treatment plant to ensure that the dam is
protected during construction in accordance with recommendation"f" of this report.

We would like to acknowledge the support and assistance we
received during the preparation of this report from the Town
and especially from Larry Straiton. We appreciate the opportunity
of preparing this report and look forward to being of continued
service in assisting you in repairing the exist'g dams.

-" W. 0. Doll, P.E.
Chi f ngineer

" Peter M. Heynen,
Chief Geotechnical Engineer

PMH mfrm 13-19

ALEXANDER DRiVE. \NVALLINGFORO, CONNEC-TICUT 06492 PHONE CP033 265-6-741
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CONCLUSIONS AND RECOMMENDATIONS
Ii 0 0

The reservoir darn and the filter basin dam are visually

sound and, excluding abnormal operating procedures or unusua. .

natural occurrences, no apparent hazard exists which may endaii

the safety of the public. No signs of embankment instability

such as: piping of the embankment materials, (i.e. all seeping>-'. -

water is clear and no transportation of fine soil particles
.400

:1I  is occurring), cracking of the embankment, settlement along th:--.

embankment crest, sloughing along the embankment slopes,

excessive animal burrows, or leakage through or along pipes

were noted.

The following recommendations are made regarding main-

ii tenance and upgrading of the existing dams. * .

a. Clean out the spillway channel and maintain its

outlet area (cut brush, trees, etc.). Attached is

a picture of the growth of the spillway, Figure 1. -

b. Backfill the area around the filter basin drain

1 pipe or preferably extend the drain pipe away from

the toe of the filter basin dam and backfill with

] rock. This erosion is causing an over-steepening * 0°
of the overall downstream dam slope. Figure 2

1 shows the location of washed out area.

'I 00Q
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c. The filter basin dam should be exterminated of .S
burrowing animals which are causing voids in the

top of the dam. The use of smoke is good for

detecting burrows such as the one observed through

-' the dam just at the highwater mark. These should

be thoroughly plugged with compacted soil. Figure 3

1 is the area where animals burrow.

" d. A minimum of 1.5 to 2.0 feet of free board should

be maintained for both dams. Free board is the

distance from the water surface to the top of the

dam. This m tst be maintained so that wave action

or fast rising of the water will not overtop the

dam. Figure 4 is an example of freeboard for the

reservoir dam.

-- 1 e. In the low-water operation of the reservoir, sand- ..

"' bagging the downstream weir in the spillway should be

-:. .limited so that there is a minimum of 1.5 - 2.0 of

freeboard. Overtopping could be dangerous to the S

-I: stability of the filter basin dam if the freeboard .

isn't maintained. -

f. Construction operations and equipment on or near

.. .1 the dam should be done with extreme care. No heavy

equipment such as dump trucks, front end loaders, etc.

should be allowed on the dam.

8/24/75 -2- 14 426 So
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* ,SITE TOPOGRAPHY AND GEOLOGY

The topography of tche dam site area is depicted on

Exhibit No. 1. The reservoir lies in a high glacial valley

with its water surface varying between elevation 546 and 0

548. Eureka Lake is fed at its southern end from a higher

sister lake named Mountain Pond. This lake has a surface

eievation of 591 (+) (USGS). The hills immediately adjacent S

L to the lake rise to about elevation 700 The dams

which pond the lake are constructed in a rugged V-shaped

valley which drops quickly to elevation 380 in a distance of

i.. approximately 1700 feet (straight-line distance). The geology

-" . of the dam site, as indicated by a survey of the outcrops .

in the area and by core borings taken for associated work, S

consists of fractured and folded dark coarse schists and

shistose gneiss. Bedrock is overlain by varying thicknesses

of glacial till. The till is basically a brown, fine to

coarse sand and gravel having some to trace silt and

numerous cobbles. The depth of overburden at the site varies

from zero feet where the bedrock is outcropping to 28 feet S

thick within the V-shaped valley.

•0
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* RESULTS OF INSPECTION

'A 0
A. General

The reservoir dam for the public water supply

of Bethel is constructed of native earth material consls :."

of brown fine to coarse sand, some fine to coarse gravel,

1 some silt, and is protected on its upstream and downstream

slopes by a thin layer of riprap. The dam is approximately 0

1- i l  16 feet high with a length of 250 feet. The dam is 10 feet "

wide at its crest and has side slopes of 1 vertical to 2

horizontal both up and downstream. The dam is constructed or, .0

about 13 feet of glacial overburden which, in turn, rests on .-

gray and white fractured gneiss.

The filter basin dam lies some 140 feet downstream

"I' ". of the reservoir dam and is quite similar in construction. --

- - It too is constructed of native earth material approximately P

14 feet high with side slopes of 1 vertical to 2 horizontal. -

. [The length is about 280 feet and the width of the dam at the

crest is about 6 feet. This dam is built on a sloping surfac •i

~:. of about 15 feet of glacial till and on an old masonry wall

on bedrock as indicated by Boring R-9. (See Profile, Exhibit

0 . No. 2).
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B. Investigations

1i1

A thorough program of on-site investigations was

carried out in the preparation of this report. The site

4 was visually inspected both tduring full reservoir con0-t o1O

and while the filter basin section of the reservoir was

"1 dewatered for replacement of the sand filter bed.

The investigative program also included an

exploratory drilling program. (The boring location plan -

(Exhibit No. 1) and the boring logs are in the Appendix.

A review of the historical records concerning the reservoir

and aerial photographs of the area were obtained and analyzec -

C. Reservoir Dam 0i

During the normal operation of the water supply

1 system, it is necessary to drain the filter basin periodical

At each draining the basin emptied in about 20 hours. The . 1

I reservoir dam is subjected to this fairly rapid drawdown

and it is reported and observed that seepage from the

downstream face of the dam occurs only at or below

I approximately elevation 540 and only near the abutments

(ends) of the dam when the elevation of the surface water

is normal. This seepage is not substantial and there 01

8: 8/24/75 -5- 14 426 S0 .
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I

was no evidence that soil is beinkj carried from the

embankment by the seeping water. No sloughing or slope 0

instability was observed on the downstream face or along

the dam crest. This type of seepage would be expected

from a homogeneous dam section and is not considered

significant.

D. Filter Basin Dam

The filter basin dam is likewise subjected to

the previously described drawdown and rapid filling
1 .0

conditions. No sloughing or instability was noted in -

either the upstream or downstream face of this dam. Some

areas of seepage were noted along the downstream toe of

the embankment. At both the embankment contacts, (where

the dam meets the existing soil), it appears that more

seepage is taking place on the northwest side abutment.

The apparent seepage may be exaggerated by the

fact that the spillway exits above the elevation of the ..

r seepage and runs over the natural ground surface back to .

. I:the original stream channel. Some seepage occurs near the

center of the embankment at about elevation 527 or some

seven feet below the lowest possible pool in the filter 1 •

. basin area.

8/24/75 -6- 14 426 S-"
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Although seepage downstream of the filter basin

S ""dam is apparently continuous and fairly significant at

* ... . times (no quantity estimates are available), there is

no evidence of the seepage piping materials from the 0

* .embankment and no history of increased leakage. The

seepage is no cause for concern as long as it is clear

and is not transporting fine grain soil.

E. Appurtenant Structures

The raw water is piped through the dam into the

filter basin. The water then percolates through the sand

filter in the bottom of the basin and then is piped for

chlorination and public consumption. An 8-foot wide, un-

controlled spillway with a crest at about elevation 546.5

lies at the northwest end of the dam. The spillway is formed.'..

by in-place rock on the valley wall and a masonry wall on

the other side or against the dam embankments. The floor

of the spillway appears to be paved with loose rock (boulder

to cobble size). This spillway insures freeboard and passes

excess water into the valley just downstream of the filter

basin dam.

*8/24/75 -7- 14 426 SO -
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J:: TOWN OF BETHEL

• ' DAM INSPECTION
"'"" fi'TOPOGRAPHIC AND BORING LOCATION

" ': " i'PLAN

*. -. ,

CAHN ENGINEERS INC

I'

WALLINGFORD, CONNECTICUT

- SCALE: I"- 40' Exhibit No. I

DATE: JULY 1975 CE 14-426 SO
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RESERVOIR DAM DETAIL

Scale 1/4"= I'-0"

Elevations Reservior Dam/ 4

550- Water Elev. 547.5' 4/4/75
5452' 7/21/74 Riprap " __ Rp-a

540- Reservoir Brn.F-C SANO,Some Sit,
Some F- M "11114

Gray F-M SAND, LittlF-M
Grovel Some soit

520- Bed
Possible Notural Ground
Surface, little difference
between Doam Soil and
Insitu Soil

500 -
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DAM

- 2 -ilCRI

Iz. CAH'
WALLINO

SCALE As sl

DATE JULY

SECTION A-A
CROSS SECTION
Scale 1 220'

Reservior Dom Filter Basi Dom

-v' -~~, Riprap Riprap Ben F-C SAND
.1-. F-C SAND, Some SOl, Filter Bogw Some Silt, Some k-Mgrove.
Vy.F-M Woel

Pssible old Ma
- Wall thickness n

Gray F-M SAND, Little F-M

1 'fW/Bed Rock

Concrete Facing

Masonry Surface

2"of ' to /12 Filter Sand

2' of Ili' Stone .

Size Stone

8"f Y/4 "Stone-~ - - - -.

81 Mound over
top of pipe SO A

6 Opn jointt

drami tile

w/I Gm bs



TOWN OF BETHEL

DAM INSPECTION
CROSS SECTION
CAHN ENGNEERS INC.

WALLINGFORD, CONNECTICUT

SCALE: As shown Exhibft No. 2
DATE: JULY 1975 CE 14426 SO

Filter Basi Dom

Riprop Bn -C 0AN
Somne Sd, Som pvw.

_ Possible old aor
Wall thickness not known
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~Wash 6 Brush Masonry Wall
Masonry Surface
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.1 enealShoet of

P. 0. BOX 73 PROSPECTCONNECTICUT 0712-

REPORT OF AGRBORINGS AND PI F AND BAR PROB INGS

PRJCNAME Water Transmission Line PROJECT NQ-_______

IF.C. C.,;. DATE VORK DONE 3/?C/75,
"IPECTOR P.T. FOR ':v of Ilethel

CONTRACTING ENGIN~EER -

Ofst(t) Depth Soil Strata (Include: Groundwater depth, Size of
in Auger Holes Remarks (Auger used, Description-of soil inU Station Froms From Probed

*B C (Ft.) From To (Au~ger Holes, Depth of Auger Samples)
L L (Ft.) I (Ft.)

- - ____ .52 2.5 Brown fine silty sand.

____ 2.5' 4.0' Cobbles an oles jJ

I - _____ 4.0' 6.0' Brown fine-medin sand, some fine-meaium

-6- o __ Re fks al at 6.0'. Ground Water Level-Dry p-

- - -f0 4.o' Brown fine-mediumi sand and silt, medium-f

________ gravel.

-) 7-n' Brawn fine-mediumr sand and silt, mediim-f,

L - - _____ __________ gravel, cobbles and boulders.

_______ -- 7.0' R__ ____ iefusal at 7.0' . Offset hole 5.0' North.# V

L ____ ___ - -Ground Water Level-'bry

E-S-A*jg~ Q=. 9-1NrlL- 1 8 Brown fine-medium sand and silt. medium-f"

-. avel, cobbles and boulders. 0

- .0 I____ ef'usal 8.0'. (,round Water Level-.)ry

A10' 1.0' Top sil, brown fine-medium sand and si!I,

- - _______ fine-medium E'rave).

- - - - 1.0'. 6.0' Cobbles ani bouil i.rs, brown fin -medul s'

I~. 1 0 0 0 0 0 6 0 0 0 10-

L %



General Borings, Inc.Sht__o_
P. 0. BOX 7135 PROSPECT. CONNECTICUT 06712

* * REPORT 01: AUGER BORINGS AND PIVV AND BAR PROBINGS

Bethel LINE_________

9R0)ECT NAME Water Transmission Line PROJECT NO_______

-.- OREMAN F.C. C.S. DATE WORK DONE

* VSECTOR R.T. FOR nwy: : :ethel
r CONTRACTING ENG[NVtER I

Ofse (F. Depth Soil Strata r(include: Groundwater depth, Size of
iAuger Holes Remarks (Auger used, Descriptionvi! Soil In

* Station From From Probed(AgrHlsDetofuerSmex
B C (Ft.) From To(AgrolDetofAerSpls
L L (Ft.) (F t.)

*- A-1 2 ctinuec ___ 6.0', 1 O Brown fine-melium sand, little _silt,

15.0' Re_ ____Bfusal at 150'. Gound Water ee-

* B- 0' 1.5' Top soil, fine-melium sand and !--Ilt, fr'

- - _______medium gravel.

______ 1.5' 5.0' Brown fine-medium sand, trace silt, l:

fine gravel.

r - - ____ 5.0' 8.5' 1 Brown fine-medium sand, trace silt, ,Dar;

______ _______ gravel,

____8.5' ______ Reusal 8. ir (-u a I Wat er Le velI- r..

-- -of__ 0 Cobbles and boulders.

_____ _____Ref'usal 5.0', 9ff Let 5.0' Northea--t.
Ground Water Level- LDry

Q-1- OFFOE" 5.( got s 01 .0Q. irow fine-medium zand, some silt. tra:e

_______ _____ c arqp &rravpl-

*~o R,- - ~ ___ efusal_6.Q'. ;r )uml Water L+-vel-.'ry.

- R.produced fromL~~bs -~ial -o~y - - 1,____________

* 0 0 0 S U U 0 9 U U U



I N T o_ General Borings, Inc. .tit I T _ __

P. 0. BOX /13' PR0SPcT (0% fi g l 1 , f . . , A -,

ONTRACTOR , I-L_ N,,kL -- N f'
' IT GBI #500 Water 'ra smI ssi&,r i ilc

S" REMAN-ORILLER CAION Ni F.C. C. . ethle , ,',.nn.

ASPECTOR OFFSFI

R.T.

GROUND WATER OBSERVATIONS ?, t R r

tl D ./ FT. AFTER 0 t YPE HOURS "7'7____77__

SiZE .,O _._ ,FACE ELEV. - _ .
FT. AFTER - HOURS IIAMMI4 CR WT ' A,'T_ c-

__CASING SAMPt E JJ Bi()WS PERa 6" O , ,N P_. "'.,. ,
BL OWS - 1 ON SAMPLER TIE OR Itr;N: }L[ L NT,. T N "

PE DEPTH (FORCE ON 1TUBE PTH ll C N S! T " :,fP;,* , ~R, N L . C;{! ::

NO. TYPE PEN Rg., OT. n - (MIN.; M IST

i 0S8I-" 16-12 12 8 ELmoit .0d' jil.

_____I ]ooce 1 .,,lack-brown f i ne-re I

__an .a ;it, trace f c-r..MI'l "

5--
" - -___ 2. ir .... bblez apnc r*ui ,

H 4.u

e db ,' ' Co bT)d r 4o .0' Cored 7oulder .'-

___,:ec,,ervred 17".
-n g i_; 1- 25 9 moist !E:ffset .31

-,-Cry - eca-sc -f boulJer.
' '"._ dense , :rown fine-me ,iur. _Ltf., _fine-medium ravel I it"tle -"

(L 19 moist 1 '. .ie a,- s ymple 4 .

i ve ryI

- I 4.0 lenseli 3.0 .

7__. 0r,I7.0 .. . , " .

::: 15  i,, V ,.'...x*
" a - - - - - .o I ,% 43 ?2 24 58 i:,( .

iI:.,
r 

, e w" ' .. .. , -

- *- - - i - - D I
* .- -. +..

-' -'- - -. .-.._-- -

I i1.f"
b - -- ,- _ -.. _

i-- ai- - -- -

*. JYEOF SAMPLES:" - TOTAL FOOTAGE "F
* I ) O.ORY W-WASHED (>CORED A-AtJGER tuP-uNDgSTuRED PISTON •.

UBUNDISTURSED BALL CHECK VT=VANE TEST f /RTH BORING
• O • • • • • • • • w w w 'p •

* ~@ 5 0 " 9 .,5
> :.:..< .? . ' .



"' LIENT Town of Bethel General Borings, Inc. -

P. 0. BOX 713 PROSPE(T (' )NN 06712 ,,LE NO. _ -

"" 7tO NTRACTOR "i -,) T ', I 3- 1 N__ . .. . ... .. _

ZREMAN.-DRILLER LOCA I I_, N

INSPECTOR FC, C' . F. _"oE_.

GROUND WATER OBSERVATIONS ,A.S'N, SAMPLL R CORE BR.,

T Dry FT. AFTER 0 HOURS TYPE AX "_ ,E 3-/ 25.
SIZE I.D. - -".o F c~EE. _ _

T _ FT. AFTER HOURS HAMM k .D . ___ _ 
ELEV . - -----

HAMMk AT.. . tGROUND WATER £ Ev
HAMMLFR I-\ ALL "

ASING SAMPLE BLOWS PER 6" "- r s Ir - , i FiELD DENTIF IC ATiuN

BIOWS ON SAMPt tR R TH tC E£ H MARKS INCL. CO OR.
PER .)EPIH FORCE ON T--HE - , C tNS!bT 'E WASi WATER, SEAMS N ;if,.F.

FOOT NO. TYPE PEN rREC. O T. L(MN.) MUI'ST ELEV

""1, SS 1.5' 3 [ 2 moist 0 I1 EW)io .
__, c d__ rci um 1 ~ 1 rown f ire -me, rsfr

, ),O silt, trace fine-r.: :

:,5 : d f.>'et ,.0' Nur~n, r"-:kZ. 0 t at t-f

1 7.5' 7. 7.5' iun Pl Cored Poc-
-l ,. - - - ____ EOh ?eeoverei 39) :':,r:, I, '.

____._ ___ ' , *

' g:;:; 0}U"' " OF ,"D ."

* - --- a .5 :'ock

" 5 ,' 5.0 , - c- A

135 - a

I" T

f, mo

" I" ------. --- -- - __

..,y W -WASIL(r (l "COHE 0 A 'AU O. R . - , STUR [L PISfl .

;B=UNDISTURIED BALL CHECK vI VANE TSl - 1RTH RCb. OR 1 % - 3

~~~~~. .... .,............a-&............... .. . .. .. .



LINT Town of Bethel General Borings, Inc._____

O ~ NTRCT0RPRLCTNM
GBI !5qo Water 1'rEan~rissio,- I _______________

6REMAN-DRILLER 0UAIIuNJO

FC CL* _______

SPECTOR0

TRT

TFT. AFTER - HOURS HAMMER V0 ____ . LR, BIT RNDAEREi

CASING SAMPLE B1,OW, PLR 6 ( ORIN(, OES 177IA A I D IOENTIFfCA. ON '& F
BLOW ___ Ot SAMP-I EH TIME OH (HANGE itMRSIC, 7,OL

PER DEPTH (FORCE ON OBHE) pER IT. CNi 1  ur I AK NtC.O ~C
FOTC O TYPE PEN IREC.1 DBOT. - .2.BsMN N MIT. EEV. VYA H wATEH. SEAMS IN P CK E1

18"~ 6 11, 151' moist 1) rown fine-melin-. sa,.1,.Iver~j 2. 0' silt, trace gravel.

1 14' i - m o i _t I>rcwr. fine-men 11,. sait.

_____ _____ medium nilt, ti-ace fremo>

11.1 11 57 T.

1 C 5"~I~ 171.0 17.'un 14 toe CC 2A '
1_c_6o" Pun i-'ccovere'3!" irt

2 C 7, 1)7 21.5' _ __ ir. tt? "red o-k 17.) 1

e1',. _ _ re _ _hr 7,f 1 f

* an,-r to r.'rw

T OTI- 0 T G

ID'O -DR *WASHED C C)RE- A tAUGER ti,ND S~tuRoED PISTO N
U87UNOISTURBED bALL CHECK VT -VANE TEST AHTH BORING ~~
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~ i lN.Town of~ Bethel GnrlBrns IC. SHEET 1 j____

-LETo fst General Borings, Inc. 0..

P. 0. BOX 7135S PROSPECT, CONN 06712 lC NO A 3
~ONTRACTOR PRfI() I 1 r"A .i I.

.i~ #',' W ,mis Lin,

i'I -MAN-OMHILLER LOCATiN .

F C. ietho1 ("()TI. ____________._____

SPECTOR ESE-
R.T.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _

"! GROUND WATER OBSERVATIONS OING .MH I , L'A< S'"".

TFT. AFTER ____HOURS TDA IL __ rAE 4/
TFO SIZE 1.U. RFACE ELEV,-" "

. Ltil,. Eit KIIOI)ND WATER ELEV,-

C I "'"' ________,__ HA MMER FAIL ,_-
CASING SAMPLE BLOWb PER O" LJ'1 A A C7HE "l 'A i tjN
BLOWS - ON SAMPI ER TIME (OR JCHANGE 4[[) IDENTIFICAION

PER DEPTH (FORCE ON TORI) PER F C ON,3ST. jDFPT~i 61 MA.RKS 4NCI .LCCIfk l
FOOT N YPEiPEN REC . M STNLV WASH WATER. SFAMS, C,"

N. F O N RE P6 N6-12 112-I MOIST IEEV.s t
- 1 ss 11 1.5' 1 3 3 moist . .ruwn silt a, n-

rU - -louse sarnd, trace roots.

S-4. 10' -ou~e. 5-4. ,' Co L-F b o I : e r.

-Hef'usal at 4.0, .

____ Km OF BORTNC 4.0' :Toil .S

J -

: a° S-

."'" - - "- -

-6 -- i- 0

_ _ [ ]______

-:.. f o s P~s:TOTAL FOOTAGE-DAY WtASH-D C -CORED AAUGER LP-UNDISTURRED PISTON

UD-UNOISTURSED BALL CHECK VT VANE TEST E ARTH BORING'
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CLIENT: Town of liethel Genera Borings, Inc. S,,[AT C ___4

P. BOX 713 PROSP[CT. CONN 71 2 HL NO.

Ii CONTRACTOR ( l .,- - I L ... . .. .. .A J"" "-' "

GBI #5,)J Vater Tr,-,nsmi:-lc. ,i..,

REMAN-ORILLIER A TATION

IrF.C. C tbc,;ck.___________ J 0
INSPECTOR

p OD WATER OBSERVATIONS CAIN G )RE t 'Dy0 TYt PE/ ,AT-(
AT FT. AFTER HOURS T -- . .. . -

SIZE 1.L. --- -- ,;)HFACE If Ev.
AT FT. AFTER - HOURS HAMMEi. -," -, _ -0

CAS NG SAMPLE BLOWS EH 6" C Ofi. E - ii D I-ENT.4.C-Il
oat BLOWS ON 1,AMPt Ef IM R A,, L , I .c .. ,' ,

PRDEPTH (i-OFRCE ON 1UBE) P~ER I -' ) L MARKS IN ,,L

FOOT N REC. 0 -12 12-1 (MIN., M() rT A R, LA S.

1.5' 1 s tos '7 :1ck-br :r.

. ____ e~__in. e I j'ilt, trace -u,* . S
..... __ 1 ;'- .5'-4,. . .. " "

5 - sa! at 4.

-- p Op
_ _ _II'

-- - -0 - -'- -.-- -"

I - 4..- -"

- -

- _ , P .2

_ _ i - - _ _ I S"

, I

." PE O' SAM LES- '....____ _-.._

KIUB=UNDISTURBEO BALL CHECK VI=VANE IT I ARTH BORING 3
- .--- ' - .. '-"
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lN:Town of Bethel General Borings, Inc. 11E _____

P. 0. BOX 713 PROSPECT. CON. 71 N N,._______

_,: ONTRtA(TRrlI N'

"-~MAN-JHI1LEH J I %.

NSPECTIOR
R.T.__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

m GRQJpND WATER OBSERVATIONS 1-_ >M' OJk iAJR tn.'
4. 0 TYEA_ _ __TE 3/,

IAT FT. AFTER ___ HOURS TP AS3
_______ 3..,URF AC E ELEV ___

,,AT FT. AFTER - -HNOURS i A9.? YM ADN WAT

'- BLOWS -ON SAMPI. F 3H H~ rANQ L CEr w-T.
PE R DEPTIH FORC(_N 7 j iE f T r VAMRKS NCL. (",L ~

FOOT NO. IYPE PEN REC.. BT 1 0 _ M N.~. i S T W.~ .H ATER, SEA.Ms'~

24" ____ ___ f ~'*~ r~iumgrbvi ,

:t 'J '7j ~riC W (2e ~rs

-s 14 JL 1. u race fr~m :i

~~~~~ -I''ar__ I ' ;e as sam'ple .

61 ssT2 120 5Y' I ~'rown fint!-kot~

ver -ms - ___ .rvel, trace silt..
7_ _ _ 24_8_14.' 1 30 very nse ti.Re a s s amp1 e ip-

.5' -

-sl"b 16.5' 30 'iire as sample fm.

1 - - - __-- - __ - _ 1 ~ Ik'

L. -

I -(b -0 115 '1.0 ,.-e :-SK1

_0 1:
- - j ~ 1 0. -' A .,/ fl

J - - - ______ -.--.-- 4

5.PI OF SWE--- --- -

4 - -- __ - '

--O W -E -COk -=UE -P I ~E PISTON

L_ __UDSTRE SALL CHC SCN ET AT OIG;



Town of Bethel Gen". Boii n. iEFT

TP.6 OX 71 5 PRO PEi CONN~ 7. ~ fL No. '-

tNTRACTORI
GBI /590 _ _ _ _ _ _ _ - _ __ _ _ _ _ _ _

IJREMAN-DRILLER i Oi.Al iON A;I O

F.C. C.S. C ______ _ _ __ _ _ __ _ _ __ _

~ PCTOR - i

GROUND WATER OBSERVATIONS (A !N, s)'0' 01"l'14I'

.(. ~FT. AFTER 0 H-OURS Ayp T. E-

-TFT, AFTER HOURS SHlL I -AT.AC ELd____-

CASING SAMPL E EBL ow' PLI, -r 777'NT[

PER IDEPTH (FOR'.FE ON I mr f T N I M AS .NLAM,I ~ j SOOT NO.IT-YPE PEN REC. w BOT. L1  2I) M- 'A
T

U.SA'

K 1 s3 18" 5' 3 1 - 1 iro:r i

- - - ___ _____~: ~t 3yr~
___3.

IYP OFSAMPLES

*1~.~~TOTAL FOOTAGE

D.i w ____HE C___DAkUE PTNITR DPSOIBUDSTRE BALL_ CHC____E ET A BRN

_________________'AA -10_______ A______ r _________ _ r.



'LET:Town of Bethel General Borings, Inc._____ - -

IONTRACTOR PRJFC T NAMEF

GBI #590 Water Tranzmisiun Are_______

',,REMAN-R1LLER LO( ATUN j 1 O

F.C. C.. ~ Bethel, _'Os.1n. _ _ _ _ _ _ _ _ _ _ _ _

SPEC OR F .T. MfT

1GROUND WATER OBSERVATIONS (.A JN(, 'AM'th 'OR( fRAi.

* ....PZ.... T FTR 0 HOURS TYPE _____ _______

SIZE 1,. )IjHACE ELLV. -_____

JFT. AFTER - HOURS HAMMF~ 6' iC JNC AA[- I . z

____ ___ ____ ___ ___ HAM%'LRrCAS;NG SAMPLE BLOW, iTTYH
BLOWS 0 ON SAMPt T~ Of () iCH . .LLU ICENTIFICATQN% 0

PER EC1DEPTH (FORCE ON 'U63 p- PE FT H)N *TD~ l R A ER SNLAS% RC.0R t!
SFOOT NO. TYPEJ PEN RE.~ BOT. 0- b6-12 1 1 -1 ;MN _________ ELEV. NASriAIR EM NRQ

I 1 ss 18" 6,115 2 6 121 ci t 0Tp 5i 1
____Mredium 1.0' 1) :'rrowfl fine-medium -,,in

- - - -- r fl 4(iuni-coarne .,rave~

~ zzz z ------------ I (er.? efusa1 4.C.l

__;7,_ .- " , P.) ~ i;4.)

% 1.

-
Nj

I I _J

7'TY__ -F1AVLS
-D0 W-ASE C-C-- - - - A-AUGER_ - - - UI ST E ISTNT T LPO

UBUNDISTURBED. SAL CHEK V ARH BRIN
- - - _ - -VAN TES



CENT: Tovn of Bethel General Borings, Inc. I____
0P.0 30X 7, PROSPECT, CONN. 0(7121-~ NO-

ONN

GBIRATO #590 ____ ___ ________

OREMAN.RILLER u TH T O

NSPECTOR F.C. C .S. Bethei, CFlf<. I SE

GROUND WATER OBSERVATIONS Fv M CCH SWStr

FT. AFTER 0 HOURS TYPE LA 5ATE L

SIZE 1J). -. ,-- ;HACE ELEV ____

T____ FT. AFTER -HOURS H AME m.m Er F, :v:DWAE /----

________________ hAMMEH -,kN____ L E

BLOWS -- ON SAMPL tR STE' 7 IAQ
CA~~~iNG% SAMPL ALNW (If il , J' l ELD DEN TI ICAI I'l. <i

C~ DEPTH (FORCE ON T(Ait, o, ' DFP7,H kiLMARKS INCL. CCL DH,
NO. f-A'r1 TATER. 'EAML I0 OOT NO TIYPE PEN REC. .BUT. xii M j< o ____ _____________

i ss 18" 6" .' 11 C tii

___ ver 2.' :rowm fine-med ,x f~t 1,.

____I _0__ e__ fi fium gravt, If t 1 z

2 6* 1 2~ __ M'( r~~ rwn ai~-j~f:h

___dense NOTE'j-_bLI c

-w 11 -' )) k rown fine--,,arse a:

- -- - ___ - - -- ___fine-coarse e'a\vc1, 14t4le
- -- ____- - 120' ~:'u~alon spouH at,1

- - -- - - 2.0 Km Advanced auger ,o 1.'

__5 3.0 #

1 C 6011 ?5v 3.0 17.0 2 # 1 Cored p,-ock 1, -7
____Mbi~ecovered 25" IartZ ic8ne7

-~~~~~0; - !Y__- - - .(FF.j1:,; !I'

a a - - - - 1 - Q k

_ _ _I - .

-0. 7~

__ zizz -- 1 V w w w w W '



S CLIENT: Town of fethel General Borings, Inc. Si 1 f T

,' - 4 P. 0 !1j 11 y PFRGSPI CT, CONN 00 112 ,G.__ ...._, _._,

CONT"ACIUH I '. '41F

'% REMAN.,RILlt I , ((,N I UN

F.C. C.:. eti.ei, _ '._IIi 

IN.PECTOR (F ,FT .
, ,R.T. __-__ __ __ _,___--__ __

GROUND WATER OBSERVATIONS %MIN( .M: Hi ()F BAR. Sit.

AT FT. AFTER O HO( RS T)PL rIA.. I E, , / ,

- - ++SI/i L..E- V. _________V

A T _ F T . A T L R - H O U R ', A M". ' ),iU H ", ) J t. , W ,tH R . . _

CASING SAMPLI [it OW, Pi P S TR. T. L DENT4 i(.,T
-BLOWS 0 ON SAMpt IH 7 1 i Ot, CHAN6E TLAK ~~ ..

PER DPTH IF)R( I (IN 'IHi RH T. DE H E I' . ,Er. ,

0 FOOT NO. TYPE PiN RI . BOT K LI ., L _____ _"_""

" •- 1 ss i W" 1".5' ? I' !L 1  ,Jist +i' fl"k',. mI:flne-C.,':, .* ".
ESS: i S :-7 ,

- - - -~ ____tin- i=eKH~

:1 ----- I- tss 18- 6 - -,., :)L JL 1"L, _ .. . .

. .. .. 10' 11.5 2' 4u as - 'l- ,- . .,._ . o "0

--- 5

__P OF SAPE

- i-..z . zzzt

d --. - --.-

-•- - - - _ -- " -

-.Z I - -_- -. ..-..

TYPE OFSAMPLE - L.. _____ TOT...FO)TAG

0-DRY W-WAStIEO C -CO~R D A-AUJGER tT'OIArIri 0 1 ISTC)

UVUDSISC)BL HC -. ,AN[ T r, r i ARTH BORING

..... ,-%

S... . . . . . . . . . . . .'2 -
, V . -.. . . . . . . . . .



L CLIENT. Tono ehlGeneral Borings, Inc. _____

Pu BOX 713b PROSP[CT CONN. o~l F ),

trCONTRACTOR PRO _____________ I______ _________

~REMAN-L)AILLER 1(-I N

INSPECTOR FC _____ -_ _ _ _- _______

GROUND WATER OBSERVA I IONS I

AT- . FT. AFTER 0___ HOURS TN PE - ______

AT FT. AF TER _ __ HOURS TII~~- ~ CL I ___

CASING SAMPLE Ii CWS "EM 11),~; A i LC LE
BL sOWS- ON SAY jp H1 uv I ()

* Z PER DEPTH 1FOR(E O N TO O '%, J E
FOO NO. TYPE PEN RLC. ." B0. T- H A- TN LA.

OOT _ SS MIC N , ) )
___~1, I,( 1. 2V___ O

_____~ s 1__" 6__ 1__ oe .5': c~ '~-er

-t ul lit --.

-4 _ _ -_ _.ef'usai oz. ;,i-

15 -L5.0' 1 0,-151

0 0

25 _ ___1.'~ u r~~.

35-0'_ 1.' - -

______ E0 ~ "'CL Olt~

3 .

*w I -. ,Ora -ni



,ENT: Town of Bethel General Borings, Inc. ____ _____

-- P.G. BOX 713' PROSPLCT CONN. C 712 . No ___..

$ONTRACTOR PROJECT , .AMr
". :7 (;gi #5 )0 Water ........ . ... ,e .E

)REMAN-DRILLFR wH AT r. ; ." r N
F.C. Cthel,

-SPECTOR S

GROUND WATER OBSERVATIoNS .A N, I ,,

FT. AFTFH H-OURS ~ EUA. --- _______

FT. AFfR__ HOURS HSIZ!,.. ------ 4ACA EKE'.'.

H AM,..L H

CASING S AMPLE 'LCWS t .L 7 _ _ 1 t-- .....

PER DEPTH ( ONAMPL I L ti..Nv l

OC 0- 1,1 NO TYP PEN RE. :rri, I Niec.~s :

rr i I 1 8c 1 5' ,,, r,- .fs e

- - - - ___ _____r~ r ots.L 1___1_1 1 , 11

6_er,__ s___ an~ 1 jl .1 1 1 1 1 - 7.5' . ....

~ eas41 46 Mois S

l * 1 [ I !3 Urin

t_ _ _ _ _ I 1 _ _; --: :,
#1

12.9'__ _ _ __ 75' ~ : Co ell "'" "'"'""

> z t I l i 1_ >i . . e

-4

6o",' [6 17 ' ' 4-- 1_,) -,u L C r d ;Iw

'fTOTA OFG '1-7L
O ]i y W-WASHED C -cONEu A=AUGILH L*UPtNDISTruRBFD PISTON TO A "Oi-j

UB:UNDISTURSED BALL CHECK VT VANE TEST EAHTH BORING_

w,~~~~ w w W W W WW w

, -.- - -. -.'. . - -'. ' -'- ' ." " .--' .-'- "-- .-: .-% t .': : : ...,'" "- '--" " " -" "-.7"



SINTI--- - I - I I --. .. .. _ _ S
Town of Bethel G'eral Borings Inc _______ _4"' lIENT: 0

0 P. 0. ,BOX 1/K' PRC.SPE C-i CO .V71Q - . ______.-

GBI #5")"o 'r r .... : :
" EMAN-DRILLR I ,

SPECTOR .T.

G R O U N D W A T E R O B S E R V A T I O N S . , .M ' ' ,R i A , t, ..

iT FT. AFTFR 10 iS TYPH O U

slit __, A2E E,.'-.__
FT. AFTLR __ __ HOURS %,MMr - '. r. , _._",_4 .rtAMLN r 7,.

CASINGSAMPLE tiL %I t ci , u N j..) I T I.,T A- "

PER N .TYPIH FO t t I H - NE DEPTH F H L 0 % -14 C
FOOT 1 . 1P E H C. , OT t- i" M T '" V . ATFHBLOS,- '. , 

-  
, .. "

-""_____ __i__,__t I1 s'.wu ftr~c-ze4 i : s'-. :, " 5
- _ 4. , L .. -

a e

- - -OF _0_,_____.-.,__" _- _ -1

2 wIL --- 2rp. t. .7

I ' .':-. > '."

V I u

1 ~1 s 5- 1OTALOO-A- -'-

- PF OF SAMPLES
) ".RY W=WASHEU C-CORED A-AUGER ti41-kJNI[JTU j) V'SfN TOTAL FOOTAG-

.B-UNDISTI)R8E0 BALL CHECK VI-VANE TEST EARTH ROPING j ;:

*w w, 'W w
... .. .. 0.. , ........ .



"LETTown of Bethel General Borings, Inc. E____ I iii-
P. 0. B 131, PROSPEC T  ')N ' _ L NC
PFLN-4

ON TRAC TOM ,

GK #590 .s
FOREMAN-DRILLER LOCT , Nt

" 1 L.C. D.R.S. Set':e , , - ' S- -

SPECTOR 
SETSE

GROUND WATER OBSERVATIONS . .RL ,

_ FT. AFTER HOURS TYPE AT _______-___

SIZE t.'0 - -- - .. ACE V .. -
____T FT. AFTER - HOURS HAMM- A,._ .-

," "CASING SAMPLE BLOW, Pi ' 6" f. m , -,,TY " , - ., . . . .
,i GoW - N SAMP,, ER ME E19 D'

S P DEPTH FORCE ON TTJh. N ,P k', NR ,

N. ilYPE PEN REC. a HO)T . AELH WA T
ER. SEAMR, , .

" - I n s - E

- _ _ 1 SS 8 2.0' l wet ' ray-Lrow -

csC 04o __o 'e~i A'fl Saty~ i
[ 'L_'. 0_7 ~I w t p4.7 ] mediuz- fne

5 .- ve'-I (rine harge n
4" 122 " " Ocuiler 'rcwn cotre -fine ER.'

S. .I 7.25' fir!. ,'rave:, trae st-

- I- -- - - ____coarse-finle salid, tr'1-:
4 " ."No recovey at o

s - 4 ,t ."5' 1 J- "rown

in. [. n. . or fir t f ot o roe re very - trice fine gravel, t .e ..

- , L4 , I''

. 7 C -12117,r' ,, -ored Rc , -,
._I_ _._ ,7.5' :ec ,vered 12"' iot it o' , ...L. ,L [i 1?I7. _ - - - i ~CrdRc .. -

-~N- .I :ter th .
EN". OIF E> KN I__'__ 1_._ _. l , i.C' : . . .- -

, ___ _____ 7.5' cK"
I P _ - - - _.

I.,,----- -- 1 --41---- -: I-- ' "

- " - - p ---

[' , ! - '

!:'D" Y *,ASE s._OR. TOTAL FOOTAGE ..

- s - "---- -. "

WAM SHED CCORE A-AUGER OPUNDISTURBED PISTON

UB=UNDISTURSED BALL CHECK VT-VANIE TEST EARTH BORING _

- w w 4

V *.. ........ -



LIN:Town of Bethel General Brins, Inc TIl

P0. BOX 713 PROSPECT C ')N N U A NO

.t ONTRACTOR P~o f, L I N 'Mt
GBI #45Q W at ei inniI~

~'HfMAN -L)HIL Fti;G

L.C. ~...- jj :~r-

SPEC TOR

K I T WATEH~OBSLRVAI ___ AE
T - FT. AFTER _____ H f;R A T

SIZE -RF ACE ELV..
:4T- - FT. AFTER HOURS HAMM-L Vv ___- jTRK -

CASING SAMPLE BLCVWS PEt" I N G, NfF.AT
O CN S,,NI rhM C ' CIAN kt YARKSI N CL. J.~ PER DEPTH T-VOR(F OT TU' ) t u N>L

FO NU. ITYPE PEN REC.' BO T. -- MN M _ L . A fWATERSEM , 4,

-FOOT- _ _-2 11_1 M;I V

1" ss"ru ?77' 1 -- '7P 1 rai med ium-fi' p

edurI ra 4fn

71 1iiT 1( ve

2 r y htn'iu7-. -
r__um truce ci it trto'

kL ~ ~ ~ ~eL 1"11.01h _____

v ry ns I mrc ravri! !

-___ -__ r'o w'k 11. -it

7_ _p 1 +2 tr i t e

If -

Jim_ _

'I ~~ ~ ~ ~ ~ ~ ~ e w,..-- ___---___

z~L
YFEOF SAMPI.ES. T:_--.

D .RY W'WASHED CCCORED A=AtJ(GEP PP IN[DI TU~iFD PISTY)N
UB=UNDISIURBED BALL CHECK ViT VANE TFST

.j ;w W iT



D-Ai42 768 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DAMS 2/2
EUREKA LAKE DAN (CT B..(U) CORPS OF ENGINEERS WALTHAN
MA NEW ENGLAND DIV AUG 79

UNCLASSIFIED F/G 3/ 3 NLEEIIILIIImWE1IEEEEE

Ellllllllllhlu
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r.-J . - , -- - .. ". .- . "-'. 1 
'  

" < , .,. -A . .' "-( *: ' -. . . "- " "" -- "- .' " - -" . -. " - -. .

ZLIENT: Tonof.thel..... Genera Borinlgs, Inlc. SHE [T 1

P. 0. BOX 7135 PROSPECT, CONN. 06712 HOLE NO. '

ONTRACTOR PROJEC f NAME LINF
I

GBI #590 Water Tran, mis.ion ,ine

fOAEMA-ORILI.ER LOCATION
.- | L . C . D .R .S . iie t h e l , C o r v i . _ _" ._.__ _

N I PS CTOR On ',ET 3 0
R.T.

i DOUNO WATER OBSERVATIONS CASING SAMPLER( CORE BAR.
m• T FT. AFTER HOJRS TYPE FJ 22 AX A '

" -- ~~~1 -3 i " i i .. .
SIZE 1 . 3 8 SURF ACE ELE_ V._ _""_"

_T__ FT. AFTER _-_-_KOIJR5 HAMMER WT. A BITE .
if.: 'I. BI, UROUND WATER ELEV= HAM NIER ALL 

L&COCASING SAMPLE BLOWS PER 6" CORING CNSTY ISTATA ATION L

ON SAMPLER TIME OR CHANGEB rEPTH FORCE ON TURE) PER T . CONSISr. DEPTH hLMARKS INCL. CO1 OR. L . (.
NO. TYPE PEN -E. -BOT WASH WATER. SLAMS 1% , .

FO O T .- 6 12 112 -I (M IN .J M O IST E V . _-.

1 s 4' 3 2.C' 7 2 2 2 wet 1.0' ) Black-gray fine-me-un: ar
- - -very loose some silt, little fine .'a v , .

Tirown-gray fine-coarse sar.
- LW " 10" 4, O' 3 L 8 26 wet same silt, some fine-in-,:'ix,

5 - mediun .,gravel.
' _wet 2) Brown fine-coarse sani,

dense silt, some fine-medius wra." "
-, L a " L '" h ' 7 18 wet 3, 2ame as sample #-2 . * , *
- - -medi m) Same as sample #L.

iO ' 2 4 3 wet No recovery at 10.0'.
loose

" - . - s " " 12.0' 1 2 13 wet 12.0' 5) lirow -gray fine-co I.rz e S .-

- ____mediun little fine-medium fravel,
s- !4" 24" 14.0' 7 17 21 13 wet silt. .... -S

dense 6) Gray fine-coarse sand, ,)I

s 9 . 23 silt, little fine-coarse tra
- 7) Gray fine-coarse sand, ."

8 s 4" 24" 18. C, 8 9 15 21 " silt, little fine-medium ,ra .
_____ ) Gray fine-coarse sand an, .':-

SSV 14" 20.0' 4 57 7 -UTOT T wet fine-medium gravel, little :,.---
_very dense 9) Gray fine-coarse sand an-..

-"I O s T I , 2" 1 .7 5' T 0 O3 " 22 .0' fine-coarse gravel. '.. - .

- - -I- - - 3 10) Gray fine-coarse sand, ':- "j Run gravel, some silt. " '.I4 #1 N OTrE: Refusal on casinw, at ,'[ -[ . [[

T 7 0- '" 2 - 7.0' Pun #i Corea "lock '2 .'-27., - '
-. EOB Recovered 144" Gray Gneiss,

_White Quartz.

-•- -".- -" - -N qPE: D epth o f W at er 5 .2 5 '

EN, OF BORING 27.0'

p - 5.0' Rock

' 4 - 1 1

TYPE OF SAMPLES: O TA FO TA.,DzM R WWASHED C -CORED A ,AUGER IP-t iNDISTURB D PIST N,.-"-"", 
,

UBUNDISTUNSO BALL CHECK VT=VANE TEST FARTH BORING -

__EO -W ' -. -G N" PS N .
.. . ... . ,. .

**,A 
.

' , ,, -.- . O . .O-
" ".::. ... . " . .. .. . .".* '"""* * .P ..-..,.,:..-..-......--' ..v -; ... - .. . - :



C74

Town of Bethel General Borings, Inc. Fzoi1Fi 1 T Of

I'. (i i0 X I13b PROSPECT. CONN. 067'2 -_ .r N _-4.. ._" "'-

(JNT144r 14R PPCO IC N \MI

* - LtMAN -t...iLLLEtH IN

SPECrFOR LC 0II

G-O UND WATE" , ,VATIONS L iN-i. ,Mi' OR. 14,1R. C, t. .r-

.- ,

FT. A ItR -~HOURS TYPE- /7JrL '___

SIZE ID ----- MF,~ ACE ELEV.________
AT _ - FT. AFTER - HOURS HA wvVk . F___N , ,; ". .'.- .

. CAING SAMPLE .LOW , PR6' CORiN(, DEN. RATA fI) IDENTIFICATI&N Of-
BLOW ON SAMPLER TIME OR )CHANGE.

SSN DEPTH FORCE ON TUE) " CONSIST. DEPTH I IMARKS INCE. CO"" 
""

f

FOOT NO. TYPE PEN .%TtSH WATER, SLAMS IN ;4oCK, E 1 -
FOOT -O. T -PE Q- 12 112-18 (MIN.) MOIST ELEV

'____ ss 20 .' I C) 10 wet .' 1) ,ry-,Jack coa's-:
M(e, - -, ilt, t.r ,-e f fl,-2 ns 24" 15' 4.(), 15 15 "5 C) "fi0 . m:e Fis .T,-" 1"" "

.j . ] , c e,' : : .: .

- ss 21" 23 13 21 lO0/3' wet (.5 .ii;.e a3 shr.:!4e i1.
vc'

1 Q E 22 222 - 10.0 dense 8.25 'un li i 'orei 1:ocP. . -. 0

18. o Run :c:rd22" -iotitc rt-'s.
- C2V" 21o.2 )' 7.0 10.25 '>un ' 'or ,d Rock .-- , 1

.C 12" 11" 11.2 12.0 R , un Beccuvered 24" ame as , "]
ll _____ 11.25 fun 1/2 Oored !,ock 10.9'. ,.

_o-- EOB iecovered 11" :'ae as 'un it

a-- - mFN'a OF IOFTN( 11.1-5' ..
,J 'soil.""" '

- -, .- ' c ) k " ' '

:V .- -:-:::--:-

* a - N'": ",epth of Watcr I,'.'

o . -

. d. % -- -4 . :. -a

. .- F - -. - - - . .

a%

[N

.-. .- r,- ru- .. .j.,*



vi. .s-* y- - r. .

CLIEN Gencral Borings, Inc._____
________________________ P. j~Cl.OX 71 31 - PR(C"IPLC1 CONN. uii/ 1K, I~ NO____

(OrNTRACT0H '-_______ ___

REMAN 1111.1I

FT A- TER A!~ - - -CY, m

AV ! -II'.: ___ ONI SA P ____ ILL ILLI> Ti i$~t
-~~~, -,4 _____ 

1:_ _, 1rc' 1.

rN1. PNJ10 1 wet Ill '''.

zz'I.t lj j *,*******7 1 ( w7 1r.0 ') t f ine-,-

a re u~

Ver .1 o.1 L8 tz!. w-1 nr-y .

- ~ ~ ~ ~ ~ ~ ' s, e~~Fl'U ' W 1 5
15 - -

o,1-0.-0,

- - - -little Z1. r

10 s s44j Io N~1 cL~ o~w

5 . - t _____ Ur:er,-)wr-graj:i~ -"*t ,,:

-~W 16 1 u '6ro' 5 1~ )6 Wet !u ilt, O' P 'U "'i

-~~~~ iv..__ e~ir--

-10. 0 /1

L.. .L ~ ~ - -- ~r ~ ored ;u~

- - a - - - - 7."

121

~r A -

UB-UNOISTUASEr, SALL CHECK VT -VANE TEST EARTH BORINU

% %



Tow of? 'Aeho
CLI T o General Borings, Inc. LE. T, __

k' ,[;X 1135 Pic),G,,i I{. 'ON % 06 1; )1. t N,,O

C ONTRACTOQ T N .r.

- EREMAN.8hILLEHR.. .1,,,,' .'iK N

INSPECTOR ~SR. T.• '-.

GROUND WATER OBSERVATIONS l.,'o, ,

AT 2 FT. AFTER _ _ HOk IRS , PE w '."
.' "-F FU V . . .

AT - - FT. AFTER - - - HOURS . v -T. I ______, ____ :' MC/ :E L _,, .

CASING SAMPt E H )A,,iR I "'r I' _ . "- • "_
BLOWS . N SAM' k1 F fH H ANt(4

P ERL) IH ut'm ]. ON LutlJ P[F F (.CON .', {ETH \, ', ( .
I FOOT NO.ITYPE PEN RE(. , T. " 1 R. 't .'

- -- .4 U.. o. < ',N M(FT Ll ... ...___ _ _ __ _ __ _ __ _ _
.' 2 -1 . ' Uu

~Sa - __ ~ ~ - - 12..K 4 - .d
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:Town of Bethel General B&rings, Inc. ,t EE Of

P 0. BOX 713. PROSPECT. CONN. ,67 1 . ... NC _ _ _ _-_

ONTRACTOR FT~ I NA

GBI #590 'AnWter r ,-.n ,

RO ILLER L (h.,*T k, I AT ON"

F.C. C. S. kiethel, 2C-tui.___________

R.T . " ,
UNID WATER OSSERVATIONS CAS;INO , AMPI tII CORl IAH. I "

r" 2 0  0 A .'2 3/2t, . .' " -i-''
T _ FT. AFTER HOURS TYPE 0- -. -L -f 3k - "

SIZE ..D. SOIHFACE ELEV. '. -
AT FT. AFTER - HOURS HAMMER NT. , LB. BIT (;ROUNO WATER EV

C.ASINO SAMPLE 8LOW~j PER 6'" (CORN(, D[,I-TY 'TRA
T

A I {L 0 IllNill CAIION OF 5<-i' . . ."
': ' ~~~~H O R T. 

I R 
t [ F 

E T

SLOWS - N SAM~lR 1W ORLAO ("ROUK NL WAT R. I%/

NO. YPEPEN REC..DPHFREO LIEP T OSS DET Abi1 WAr[R, SAMS iN .Oit'C LCC
. FOOT -2 12-8 I (MIN.$ MOIST ELLV. ___ _ _'.or-CASI SA MP- - '. moist .5' Yap ")il.

BLOWS O - - yerE dense 1.5' L Cwn fine-me OaF i, .

: 21 " 2" 6 2 1 wet --- ilt, trace fine-c-iiJ ; -r&v
NO- very Le tra: roots. 8T...,

PR f Tm' - r SCAMS inNeo(e' , EC.

s 241" 6",12 o 7 m it . ' ''p .-

" 1 86 wet me, i i n-c )rhrse: -r'a 3 , t -

ve r Ilense 3) 'rown fine-coar.s.e :n -

4 2" -0 4 -1L . iL 76k. wet 8.0' coarnt--medium gravel, +i

20 . den;e u ) .'-e as sample Y-
"" :: 60 36 ] 11 .0' R30 un # ord o k . -i . '. " :1

1I- I C 6011336 ' 12.0 13.0' un 4k. (ored 'sack 2.-
- - - -EOB Pccc)vere' 46" (,usartz & u~~

"'- -- (Chan ;w1 Bit)

-. OF PORlG, 13.,'
8.0' s

"J " 5.0' ;cck
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- .- -. --
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TOA aOTG
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.L CE!Tovn of Bethel. General Biorings, Inc._____
_______ ROX 113S~ PRCSPX! CONN. I~I 'FNk-

CO TR 4 ''k'*S

MAN-OILL ER L'AT It

I N1PECI oR 14 1

GRlOUND WATER OBSRVATION; s-I1 t I HIiAfi

Surface 0 YP7i
ATFT. AFTER~ titA __ A h'

JSCIi I, - Uij(FALE EtLEV.
AT FT. Al TER HUR)S HFAMM[ ti WT. 01T. it f l cur~

-~HAMMLR AL L iamr(,r1:
CASING!__ SAMPLE Bt OAS PER b" 1(0R1N(; 1)[N',1T( STRATA FFL lNI T(\.

NBLOWS ON SAMPi k R Timt OFM (FANGE fI[D1,.T11 TO
PE NO T P )PTH FPORCE ON UHL)j FIER F 1. uN b aT DEP7H W" .IARK ' L, C

C' FOOT NO TYPE PEN2 112-. i.R TMN.) M OIS~T ELEV. .'F W T.F Ld K .

1 Ts 186 .5' 7 7 15 wet I ruwnri fi ne -"c2. t,: rh
_____ mecIi i U., ittli, Ti n -I:k, z- r

o.wet 0.5 lirowi.; f i nc- r ~ Z f
0.0 ver Cn ilt, little lnellium-coar:;c
9. (). dense Rn w rave1.

1: .0 #11 NOJTF.: .'-.2'( '

-,4 0 :souliers. I 0

5 - iC 6'T33 25 1:3. 5.25' 1 j; 1./1 Cored Eock f

T1N:7rW r.-:1 12.0' i ,1

- >~i..f ii ledwith ~art

_________A IN'5 :1

-I Z- --

A..

;p5 'e -.~ _



CLENT Town of Bethel Geneal Borings, I-c. +i,,0, -___, .1
2 C, B,( 7135 PROSPECT. CONN. 06712 E %C). _ "-

rNTACTOR lOOINMlr

GBI #590 ,wter 'iraximi~sitm ,ine ._._._"'___"""
FOREMAN-ORILLER L O(".',TI ('j . ATION

L.C. D..... j.etfl, C n.n.

INSPECTOR OFFsET . -

GROUND WATER OBSERVATIONt CASI ; SAM' R CORE BAR. "'tart25+ -- UR ;ERFAL__________.____"_
_T_2__ T.5_ T 24 TYPE 11W : NX DATE 3/28 .:

SIZE 1.D. " '  2 FALE EL V.
AT FT. AFT, R -HO(JRS HAMMER W1. _ [31 GROuND WATER [LEV. 0 "

A MMER FALL 30 -.i/,~u | • ' . .. .
CASING I SAMPLE BLOWS PER 6" CORiNG DENSITY T FIELD IDENTIFICATION OF ) --.""

'O ON SAMPLER TIME OR CHANGINECL.CBLCR KaS

IPER DEPTH AFORCE ON TUBE)LCONSIST. DEPTHNO. TYFTENT WASH WATER, SEAMS 1% Ruk;F,, tf ". ."""

FOOT NO. T6PE-12 12-18 (MCN.) MOIST ELEV. .- '-__ __-"_"_ _

1 4" 6" 2. 0' 1 2 1 2 dry 1) Bron siltfine-sxd ,
loose trace fine roots. * -

2 ss _ 4" 3" 4.0' 1 2 1 1 wet 2) Brown fine-medium san-, -.
loose s iIt.

o" 0" ,, 1 2 1 1 . NOTIE: No recovery 4.0-

SS- s' 8.0' 1 2 2 " 3) 'trown fine-coarse sand, * --. '.,
little fine-medium .:r .r --

0. 4 ss 24" 1" 10.0' 5 2 1 1 " silt.
.... _ 4) -Iaxne as sample //3.

5 aS 2" i'~ 12.0' 3 1 2 " 5) One piece coarse gravel....'..

TW s 27" r" 14.0' 4 2 1" 6) ;3rown fine-coarse san a' " .
.t5 O 1 0" .1. 14! " 15.42' fine-medium gravel.

, 4 #1- No recovery at l4.O' -I.42'. .

T_ - C " Ir k! 17.42' Run #1 Cored Rock 15.4'-1,7

8 Run Recovered 14" Gray-white .. ["'-

and Quartz.
2 C 3b 110- 0.42' 5 R...J20.42' Run #2 Cored Rock 17.4'2

- 12- 1-" 1. 2' 6- -21.42" Recovered 18" Gray-white

C 6" 2.0' - 22.0' and Quartz.

- -un #3 Cored Rock 20.'-:" 'I

- -4 Run hecovered 11" same as ,;un '

5 - - - 9 #5 Run #4 Cored Tock 21.42'
5 Recovered 6" same as ,un i t .

C G-O2"7"27.0' 7 un #5 Cored Rock 22.0' -2'
f9 Recovered 40" --rey-white I

11 #6 and Quartz.

C 36 23- 30.0" 0 30.0' NCTE: 15.42'-27.0' dril! wa""-"'- ,

5 ----- turned brown inter.ittertly
6-- Run indicating possible mor4 ar

-7 #7 Run # Cored Rock L7.0' 3(l.-

- Recovered 24" 1ite Quartz,
0 35.0' little gray Gnei 's.

o "7'ES Run //7 Cored Pock ?0.0' "
Recovered 56" Same as iun W "

- - - _ _NiTH: Used new Bit for Run

-____N('IF: Boring backfillel w 1t 1r .. --

-akrete Concrete Mix.
.'VPE OF SAM.ES: __-ALFO."-,,
DONW W.WASHED C-COREO A=AUGER UP--UNDISTUIRED PISTON I FO. '

UB-UNDISTURSED BALL CHECK VT=VANE TEST FARTH BORINGF..,"

. ...- -- +---...... . .. . . .... . *- - . . .... : ,. "

.. ,._% ,."'..~~~~~..'.'.-..".-•,.. . . .-........ .. , '-..... .,+..'.,.... •-+,,", °",.".
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LS.,4T T.own ob eth l General Borngs, In*c. Si.EET

P.O. BOX 7135 PROSPECT CONN. 0712 tOLL NO.

* C0014TRACTOR Wi( 'I CT NA9AL I INF

rBI #)0 Wtiter Tranu.smssin Line

* . AN-DRILLER I OCATION STATION

L.C. .,g. Bethel, C onn.

INSPECTOR OFSFIT

R.T. ___ _

GROUND WATER OBSERVATIONS CASING SAMF'IR CORE BAR. ow

,' AT....5 FT. AFTER HOURS T FJ . . AX [;ATE 4/i ,

. SIZE- ' URFACE ELFV. _ __

- AT FT. AFTER - HOURS ILAMMLR yv 1h4 L, T ",ROUND WAT LR V ""O

___ ___n_ __ _ HAMME 0 ALL-_-"

SCASING SAMPI E tLOWS iK(R 61 CORING DENSITY STRATA ELDET CAO -SL OWS ON SAP "'LER PTIMFT oil CHANGE FIEMARD I NT C.AT'Ck O F- [,305 t

PER:". DEPTH FORCE ON TIBE) pO SIT D TH REAK IN L t")

__ ~~~E FTPN..~ R~Nj k~ CONSIT. DyEtFO NO TPPE RE. BT _ 6WASH WATER, SEAMS IN ROk K.
i FO T NO TYPEPEN LC. OT. -6 I-12 112-1R (MIN.) MOIST ELEV. ,. ...... "-

I ss 74" 5" 2.e' 1 2 3 2 3 ry 1. 0' 1 :rown silty to p,:oi . , • - .

____e_1,ow silt arnd f ine -me 1 S,-3 L" 10" 3. 16 12b -ry 3.0' 2) Brown fine-coarse -an .

I-very ense B)ulder fine-coarse gravel,5S s-'-,I Gray fine-curno sa.i aR

-" 5 lO gravel, trace zil'.-

0" 0" 7-0' 130 4) Gray fine-coarae san- ar..
S - -.- -. gravel, trace silt. ' .

N()'E: Ran core bar froc...
5 4, 1 3 1 oist l0.0 0.o', drilling shows 2cV2.,

ense 5) Brown fine-coarse sand a,.
6 ss i 14.0o 10 11 21 16 wet fine-medium gravel, little -

-s le ense 6)Gray-brown fine-medium sa"%' 7 Iss -"161.,'9 i10 12 - "same silt, little fine-medl '-"

15 _____gravel.

_ s 1 0 i.0'" 1b.0 b 11met 7) Brown fine-coarse sand,
S " 2.' 9 0 m silt, some fine-medin gra,'

s s - . 9 1 Same as sa:rple .7.,NOTE: No recovery 13.. -:." -[

o 2 . "1 22.0' 17 41 115 wet 20.5' 9) Brown fine-coarse san, a'
very dense ravel, trace nil'.

rio,?F: o, .0 o, 1r "i

10) Brown fine-coarse sand,.
SO.0'130 little fine-medim gravel, ~.- 5'."

5. 0 ss " 2' 130 wet silt.
very *,(IE: 25.5'-27.0' irilling *1
dense 27.0' brown flne-cu,r-e su.,i -.--

3 gravel, few cobbles.
---_ Rrn Run #1 Cored Rock 27.0' --..

* 0o[ 5 #i Recovered 30" 5ray Gneiss.
"5 white Quartz.

7- C To"30" 32.0' - 32.0' NYTE: Lost 50% drillwater a"
S-EOB 5.0'-7.0'. Lost 10- drill "

- - - ___7.' n,4,7.0' .Kn _ _ _ _ _ _ _ _ _EN I OF BOP NG 32.2'
-7.0' Coil

,_____.0 ' Rock
bac k fi I e with 'akr'-4e h

S tYPE oF SAMPLtES: TOTAL FOOTAGE -"
O M D.O WxWASHIEO C -CORED AtAUGFR LP-UNOISTURBED PISTON B :9-"" "

UzuNDISTuReOE BALL CHECK Vt-VANE TEST FARTH BORING 13-5

%S
- .- . , -N - - . - - -

".' ., -, . . . ."% ."'. . ." " . -" ". ,". -" ,". ,"-"." , . ,"-" , .*,,,s, ",,,,* ".* , ", - , ', " ... • " ,



CkN Town of Bethel ...._B dng, Inc. 1O~..Z

P 0 BOX 713r, PROSPECT CoNN. 06712 11,)1 L No.

CONTRACTOR - ":OJ(,TN\ME IINE

GBI #51K) Wiatrr 'rtinzmis:7!on Jne

iOREMAN-ORILLIR LCTIC N STIO N

____L.C. 1)[..1et ,,el, Conn. _ _ _ _ _ _ _ _ _ _ _ _

INSPECTOR OFFSET
* ~~R.T. ________________

*GROUND WAf ER OUSIEVAI IONS CASINO, tAMP1I114 CCIII BAR,.

AT S22fD1CeFT. AFTER HOUR!. iYPE F . A)94 AX )A Tt 3/25 __

AT - FT. AFTER ... _H1 IRS HtMMFR WT._____ BIT ________ATR LL

_________ ____ - I'ALF FALL- 30 a o~

CASING __ SAMPLE NSPLH 6" CO)RING DENTIFICAf "S u- 'T
DL EPTH FORCE ON TUE PER FT. CONSIST. DEPTH WEAS WANE. SEAMS NRC 1'

FOOT NO. T6YP2 PE1E12~ ,~-1 9 (MIN. I MOIST ELEV.______________

SS2 3)1 wet 1.5" 1) O7ray fjne-me~iUun sar
____dense 2.0' silt.

- 2ss __6.' W 5 2 ~ et obbles'rown fine-coarse 3ari,
__ Y - -____ .'silt , trace fine eravel.

*,5 -dense NJfl;: 2.0o'-4.') coL' les.
1 3 S __ _ "AT7" .00' 15 PO 1 wet ~ )Brown fine-coar2 :75.11,

medium fine-coarse gravel, little
ss 24" 1QQ .o 5__ 8.0' 3) Same as samiple f2

N C11"11 slpped saiT~nls C,

10,.~~ 8_S "3-.'W 4) Brown fine-coarse send,
- - fine-mediuzn gravel, traces

24 "1,.0 7 7 56 5 Brown fine-coarse- san, II.-
_____fine-coarse gravel.

6ss 24"W 1).0 5 15 36 100 wet 6) Brown fine-coarse -_tmli, V S

* 15 - - -- very 14.5' .fine.-medium gravel, trace s .

__6 100/-3 1 , wet ravcl,, trace silt.
7" 0' 1 -75__W~ 16.0'-18.0' arill&A

Ivery 7) Brown fine-coarse Lan iL

0 20.2s5 - - dense 0.25' gravel, few cobbles, trace

1 )4 17 7 'T 2.2)5 22 2.25' 20.0'-20.25' refusa& or. sp)O:*
- -- - - 5 n 2no recovery.

6 kin #1 Cored T )ck2. -'c

E l 22 .'T~ 25 1 - . 5.25' Becovered 17" Whit(c-4rav 1
EOB blende Gneiss. S:1 _ ur 01 Cored -,oc)tk "2.251 -

- -- - - ____ ecovered 14":a~ as Fun

30- - ,:) OF C fl2.2

- - - - - 0.25' il

qm - - _ _k

f- - -

TYPE OF SAM4PL.TOA FOTG

0ODY W-WASHIEO C-CORED A=AUGER OPUNDISTURBED PISTON A T ORINL O OG
UBTUNDISTLR8ED BALL CHECK Vr=VANE TESTEATBOIG -5
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Cahn Engineersi.
CONSULTING ENOINEERS-COMMUNITY DEVELOPMENT CONSULTANTS

March 28, 1977

WA'I- R

Mr. Victor F. Galgowski UNIT"
Superintendent of Dam Maintenance RECEIVED
Water Resources Unit

- Department of Environmental MAR3 0 1977
Protection A.

State Office Building"" ' REFERRED

Hartford Connecticut 06115 "F-." ., ' FILED ".

Re: Eureka Lake Dam - Danbury
(CE #14 426 AD)

Dear Mr. Galgowski:

Reference is made to your letter of March 21, 1977
to Mr. Francis J. Clarke, First Selectman of the Town of .
Bethel regarding the construction adjacent to the dam at
Eureka Lake.

As this firm is the consulting engineer for the Town,
Mr. Clarke forwarded your letter to us for appropriate
action.

The project involved at this site is the construction
of the Eureka Water Treatment Plant. The project does not
include any work (New Construction, Alteration, Repair,
Removal) involving the dam itself. We are placing some
riprap adjacent to new Raw Water Intake and Pump House
which will cover a small portion of the upstream slope of
the dam. On this basis, it was our understanding that
a dam construction permit was not required.

.'w -,. ..-

However, in light of your letter, we have completed
the Application and are forwarding it along with two sets

S-" of plans and specifications for your review.

Please see note #1 on page SI-I of the plans and
section 427, page S-13of the Special Conditions regarding
the special instructions to the contractor regarding the
protection of the dam.

.,.2 --

.% ~. ALEXANDER DRIVE. WALLINGFORO. CONNECTICUT 06492 PHONE C2033 265-6741I£-', '" ~B-59 ."'':,
ESTAULISHED 1909 ,o--9

.,... _ .. * . , 0 ,

15:';,';-_ ,.. v " "- ." "" " ' " p"" ".... " "" " " " . . . ."' " ". . . ."" . . . "r ','> .. W 7.. ',,,., ., , , . . . , . . . . .,.-.. . .. ,. . .,.. ,- . . , . , . .. ,,,,



Cohn Engineers i.

Mr. Victor F. Galgowski *
If you have any questions, please contact me at

your convenience.

Very truly yours,
CAHN ENGINEERS, INC.

-: ji~1/L -,CL.
Edga-t B. Vinal, Jr.

Senior Vice President '

* EBV/dac

Enclosures

*CC: Frank Clarke

1326



DFPARTMENT Of' ENVIRUNt'LN'1AF, 1IJ(U11'CTJ0N
WATER AND RELATE: 1~snuRrVL'

State Office Ptiilding

Ilartford,_g iecticut 0611.5

APPLICATION FOR CONSTRUCTI1ON_1I4_.RMIT -FORIMM

Lwner Town of Bethel Mlato Ma r ch 28, 1977

P 0 AdrssBethel Town Hall T N. 'o. 203-743-9231

Bethel, Connecticut 06801

m~rocation of structure:

Town Danbury Shown on USGS Quodrangle Bethel

Namne of StreamEureka Lake at 2 - 1 1 2 11he s1outh of Lat. 41022' 30"

and8 -1 /inches east of Long. 700 30'

Directions for reaching site from nearest village or route intersection:

I ntarqection Rte. 53 & Rte. 302 - -South on Rte. 53 to Reservoir Road!/-
NWest on Reservoir Road to Long Ridge Road - South on Long Ridge Rd.

91000 ft- to d~rivIeway nn right to Eureka L~k-e .__________

-'rhis is an application for: (New ConstructijA (Alteration) (Repair) (Removal)
(check one or more of above)

None of the above, see Remarks

Srhis pond is to be used for:-WtrSpl fxTinoLfBehel
Dimensions of Pond: width 1000 ft. I1'-ngth 2400 f t. area_ ___

..Mximum depth of water immediately above dam: 20 ft.

1-,otal length of dam: 250'

'Length of spillway: 180'

il4eight of abutments above spillway: 2'

Type of spillway construction: Concrete and Stone

..rype of dike construction: Earth Fill

._?'pillway section will be set on: (Bedrock) -(ravel) (Clay) (Till1) (NA) '

(check one of above)

Remnarks: Project-entails the construction of the Eureka WaterTreatment
.- 'ant whichi ls southeast of the dam - only-wor on damT~sth6 placemeiir

..,f rip rap on a portion of the upstream slope.

:JSigned: -74Q ( -
Edgar B. Vinal, Jr-)(owner) S r. V ic e P resi 44 t

Cahn Engineers, Inc. for the Town of B~thel
Name of Engineer, if any: C ahn Engier.Ic

Wall ngod Cnn 069
(203) 265-6741
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Photo 12 Crest and uostream slop of reseVor Jam from left en

abutment (Auqust 197,j)

USAM NIERDIV. NE NLAD'-A ..AXE DAM

US RP ARM ENGEER NE ENGAN NATIONAL PROGR.^ OF
WALTkAm , MASS 01- BROOK1I1

71INSPECTION OF_________')NECTT11___
CA"iN ENGINEERS INC.

ENE# KB
WALLINGFORO, CO010 NON- FED. DAMS DTII/,PG~LDAT _Laa_ IG

j;.4
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Photo 3 -Crest and downstream slope of filter basin dam from

right abutmnent (May 1979)

Photo 4 -Upstream slonte of filter L.i i' damn
from right end (July 19)79)

UARYENGINEER DIV. NEW ENGLANDl NATIOAL________OF____________,L)P
coopsY OF 11461REERS NTOA

WAL mA , MASS PRGP YMPAUG BROOK

CAHN ENGINEERS I NC, I ISETO FAXUY CNC~'
WALLINGFORD, COMM NON-#ED DAMS K11

I______ ED.____DAMS__ DATE.:,d. PA GE ~.
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-U. Photo 6 -Downstream toe of filter basin damn. Stream and

wet reafrom outlt pipe's (July 1979)

US ARMY ENGINEER Div. NEW ENGLAND NATIONAL:K PROGF OFAM
CO:PS Of "ENGIEERS NAIOA YROGR[AU OFO

A W LTMA , MASS _____________________

CAN EGINER IN CflINSPECTION OF !)ANh JRY ,C0NNECTI(!'

WALLIOFORO COWNNON- FED. DAMS I/ PG
ENGINEER DATE A, __1PGEC
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Photo 7 -Upper spillway weir with stop-planks and

spillway channel (May 19~79)

Photo 8 -Masonry training wall of spillwa, 'lcannel from
upstream. Note large crack at base of wall (Auqust 1979)

US ARMY ENGINEER Div. NEW ENGLAND NATI ONAL PROGRAW :)F ;!Hi K(A LAKE DjAM
CORPS OF ERGiPKIERS ;I AW bROO

WALTHAM.* MASS "jM'1; RO

CAH EGIEER IC.INSPECTION OF ',* iw'BT ('CNNEC'TICTIT

WALLINGFORD, COPIN NON- FED. DAMS CAE~~ _- ,-t ('G _JL___

IENGINEER

* .
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Photo 11 -Gatehouse on downstream slope of filter basin dami
(July 1979)

.4t

Jk A

Photo 12 -12 inch low level outlet (right) and ii(ci qat.tAieu

drain pipe (left) Note extfen ; ivi os ion in this ar.i

(may 1979)

US ARMY ENGINEER Div. NEW ENGLAN4D I'!.KA ,AKE [DAM
CORPS OF OGINERcS NATIONAL PROGR''A OF 7 7  ~O

WALTHAM,* MASS "'HOOK

INSPECTION OF V ~ I~NI ' Ili,
CAHN ENGINEERS INC.

WALLINGFORO, CONWN NON- FED. DAMS C

EMIN DATE _,L PAGE,I 4
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APPENDIX D

HYDRAULICS/HYDROLOGIC COMPUTATIONS
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PRELIMINARY GUIDANCE0 
0

FOR ESTIMATING

MAXIMUM PROBABLE DISCHARGES

PHASE I DAM SAFETY

INVESTIGATIONS .

Mew England Division
corps of Engineers

March 1978
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MAX1~n ?R .. .

MAXIMUM 'PROBABLE FLOOD IFLOWS
NED RESERVOIRS

DAProject .MPF(:fs) (sq. ml.) cts/sq. mi . 0
1. Hall Meadov Brook 26.600 17.2 1.5462. East Branch LS,!00 9.25 1.6753. Thomaston 158,600 97.2 1.625 

-
4. Northfield Brook 9,000 5.7 1,580 " -5. Black Rock 35,000 20.4 1,715

6, Hancock Brook 20,700 12.0 1,7257. Hop Brook 26,400 16.4 1,610.8. Tully 47,000 50.0 940 ..-.- -9. Barre Falls 61.000 55.0 1,10910. Conant Brook 11,910 7.8 1,525O
11. Knightville 160,000 162.0 987Co. " ler ie 98,000 52.3 1,87013. Colebrook River 165,000 118.0 1,40014. Mad River 30,00 18.2 1,650IS. Sucker Brook 6,1 3.43 1,895

16. Union Village 110,000 126.0 873 -17. North Hartland 199,000 220.0 90418. North Springfield 157,000 158.0 99419. Dali IHotmtain 190,000 172.0 1,105 " "20. Townshend 228,000 106.0(278 total) 820
21. Surry Mountain 63,000 100.0 63022. Otter Brook 45,000 47.0 95723. Birch lill 88,500 175.0 50524. East Brimfield 73,900 67.5 109525. Westville 38,400 99.5(32 net) 1,200
26. West Thompson 85,000 173.5(74 net) 1,150 " .27. Hodges Village 35,600 31.1 1,14526. uffuville 36,500 26.5 1,377 -29. Mansfield Hollov 125,000 159.0 786 , -0.30. west Hill 26,000 28.0 928

31. Franklin Falls 210,000 1000.0 21032. Blackvater 66,500 128.0 52033. Hopkinton 135,000 426.0 
. -" -

34. Everett 135,000..2..0 3.6
35. a68,000 64.0 1,062 'O36,300 44.0 825

" %.-.. 
-....

i i". ., . ., '

- -... * * * .- - * * -.- *.'.-.



MAXIMUM~ PROBAflLF FLOWS
BASED1 ON TWICE THE

STANDARD PROJECT FLOOD
(Flat aud Coastal Areas)

River SPF D.A. MPF

-W(ST) (sq. mi.) (cfs/sq. mi.)

1. Pawtuxet River 19,000 200 190 0

*2. ML11 River (R.I.) 8,500 34 500

3. Peters River (R.I.) 3,200 13 490

4. Kettle Brook 8,000 30 5 11

*5. Sudbury River. 11,700 86 270

6. Indian Brook (Hopk.) 1,000 5.9 340

7. Charles River. 6,000 184 65 S

8. Blackstone River. 43,000 416 200

9.Quiiebaug River 55,000 331 330
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*ESTIMATING EFFECT Of SURCHARGE STORAGE
ON MAXIMUM PROBABLE DISCHARGES

0

£dTINFLOW
*P 3

T

STEP 1: Determine Peak Inflow (Qpi) from Guide
* Curves.

STEP 2: a. Determine Surcharge Height 7o Pass
'Q ,*6

-,b. Determine Volume of Surcharge
-I-.(STORiJ In Inches of Runoff.

c. Maximum Probable Flood Runo~ff In New
*.. England equals Approx. 19", Therefore

Qp2 Qp 'C(1- STORi)
19

ISTEP 3: a. Determine Surcharge Height and
ez1

* 'STOR2 " To Pass 'Qp2*#

b . Average "STORi' and "STOR2" and

Determine Average Surcharge and

Resulting Peak Outflow '00p3".



SURCHARGE STORAGE ROUTING SUPPLEMENT

p STEP 3: a. Determine Surcharge Height and

"STOR2' To Pass ''Qp2'

b. Avg "STORi" and "STOR2 "and
Compute '0p399-

0

c. If Surcharge Height for Qp3 and

"STORAVG" agree O.K. If Not:

STEP 4: a. Determine Surcharge Height and

K 'STOR3' To Pass *'Qp3"

b . Avg. "Old STORAVG" and "STOR 3 "-
and Compute ''Qp4' .

C. Surcharge Height for Qp4 and

"New STORAVg' "should Agree

closely 1 0

Vi
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SURCHARGE STORAGE ROUTING ALERNATE

Qp2 QP OiX(_
19

Qp2 Qpl -p Q(S2ZR)

19a

FOR KNOWN Qpi AND 19" R.O.-

*.QP2 STOR E L.

EL.

vii

. . .. . .. . .
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"RULE OF THUMB" GUIDANCE FOR ESTIMATING
DOWNSTREAM DAM FAILURE HYDROGRAPHS

*l '4 QT"2| / v QpT=. las ..
,.. m ~sOP,

STEP I : DETERMINE OR ESTIMATE RESERVOIR STORAGE CS) IN AC-FT AT TIME OF FAILURE.

STEP 2 : DETERMINE PEAK FAILURE OUTFLOW (Qpl)*

Q= %7 Wb-l YO

Wb= BREACH WIDTH -SUGGEST VALUE NOT GREATER THAN 40'f OF DAM

LENGTH ACROSS RIVER AT MID HEIGHT.

STOTAL HEIGHT FROM RIVER BED TO POOL LEVEL AT FAILURE....

STEP 3: USING USGS TOPO OR OTHER DATA, DEVELOP REPRESENTATIVE STAGE-DISCHARGE
RATING FOR SELECTED DOWNSTREAM RIVER REACH.

STEP 4: ESTIMATE REACH OUTFLOW (Qp2) USING FOLLOWING ITERATION.
A. APPLY Q TO STAGE RATING, DETERMINE STAGE AND ACCOPMANYING

VOLUME (V1) IN REACH IN AC-FT. (NOTE: IF V1 EXCEEDS 1/2 OF S,

SELECT SHORTER REACH.)

B. DETERMINE TRIAL Q2

"p2(TRIAL) = Op (I s
C, COMPUTE V2 USING Q12 (TRIAL).•

D. AVERAGE V AND V AND COMPUTE Q
Qp2 p2'U

- ~~~ = o.-"-"Tii

STEP 5: FOR SUCCEEDING REACHES REPEAT STEPS 3 AND 4.

APRIL 1978 p -

viii I

RATING.. V W FO SEECE DONTRA RIE REAC. "

..............EP 4! .ESIAERAC. UFOW(....IGFLLWN.TEAIN :"':.:'



a ~ -.

'a

I
I

I 0
APPENDIX E

INFOR~A'~ION AS CONV ~AINED IN
THE NArlfQ~q~f~ INVENI'ORY SF DAM3
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