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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF:

NEDED SEP 24 1979

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

I am forwarding to you a copy of the Portland Reservoir Dam Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use
and is based upon a visual inspection, a review of the past performance
and 8 brief hydrological study of the dam. A brief assessment is in-~
cluded at the beginning of the report. I have approved the report and
support the findings and recommendations described in Section 7 and ask
that you keep me informed of the actions taken to implement them. This
follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Protection, the cooperating agency for the State of Connecticut.
In addition, a copy of the report has also been furnished the owner,
Portland Water Works, Town Hall, Portland, Connecticut 06605, ATTN:
Mr. Seiserman, Director of Public Works.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

I wish to take this opportunity to thank you and the Department of
Environmental Protection for your cooperation in carrying out this
program.

Sincerely,
/I

Incl MAX B. SCHEIDER

As stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: CT 00149

Name of Dam: Portland Reservoir Dam

Town: Portland

County and State: Middlesex County, Connecticut
Stream: Reservoir Brook

Date of Inspection: 24 April and 9 May 1979
BRIEF ASSESSMENT

Portland Reservoir Dam is an earthfill dam with an impervious core, about 400 ft.
long, with a maximum height of about 28 ft. A 450 ft. long earthfill embankment
serves as a right abutment closure dike. The spillway is a 94 ft. long ungated
overflow ogee crest located about 300 ft. from the left abutment. A wet well and
gate house just to the right of the spillway on the crest of the earth embankment
houses the control valves for the inlet and outlet pipes. There are two inlet
pipes (20 in. dia. and 12 in. dia. pipes with 20 in. and 12 in. gate valves,
respectively) and three outlet pipes (20 in. dia. and two 8 in. dia. pipes with
20 in. and 8 in. gate valves). There is also a 16 in. dia. blowoff pipe that has
an in-line valve controlled at the manhole just downslope of the gate house. A
water treatment plant is situated at the downstream toe of the dam.

Portland Reservoir is utilized as a water storage facility for the Town of Port-
land, Connecticut. It is about 2,300 ft. long and has a surface area of 30.3

acres at spillway crest level. The drainage area is 3.52 sq. mi. (2,255 acres)

and the maximum storage to top of dam is 510 acres; the size classification is

thus small. Because a breach of the dam would affect about 16 homes and 3 local
roadways, with the possibility of loss of more than a few lives and “he probability
of appreciable economic losses, it has been classified as having a high hazard
potential. Based on small size and high hazard, the range for the test flood is

% PMF to PMF. The selected test flood is the full PMF.

The spillway is capable of discharging 2,140 cfs at elevation 316.5 MSL, the low
point of the right abutment closure dike., Surcharge capacity from the spillway

crest, elevation 313.0 MSL to the low point of the right abutment closure dike,

elevation 316.5 MSL, is only 3.5 ft.

fhe test flood inflow equals 9,350 cfs. The routed test flood outflow (8,450 cfs)
overtops the dam by about 2.3 ft.. The spillway is adequate to pass about
25 percent of the routed test flood outflow without overtopping the dam.

The dam appears to be in good condition, but there is extensive erosion along the
upstream face of the right abutment dike. Brush growth has begun to intrude on

the upstream face of the dike. Along the crest of the dam to the left of the spill-
way there are several mature trees. ’
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Within one year after receipt of this Phase I Inspection Report, the owner, the
Town of Portland, should retain the services of a competent registered profes-
sional engineer, and implement the results of his evaluation of the following:
(1) whether the dam and dike embankment should be raised and leveled to the
elevation of the spillway training walls; (2) whether an impervious blanket and
a riprap facing should be provided on the upstream side of the dike; and (3) the
source of leakage along the spillway's left downstream wingwall.

The owner should also implement the following operational and maintenance pro-
cedures: (1) restore riprap on the upstream face of the dike, particularly in
the area to the right of the gate house; (2) redress the riprap located on the
downstream side of the dam near the spillway outlet; (3) repair the spalled panel
on the left side of the spillway chute; (4) clear growth from the embankment and
in the channel immediately downstream of the spillway; (5) monitor flows from the
left and right toe drains, and the collector outlet located about 200 ft. down-
stream of the dam; (6) restore heavily worn pathways on the embankment; (7) in-
stitute procedures for an annual periodic technical inspection of the dam and
appurtenant works; and (8) establish a formal surveillance and flood warning
plan.

-

Peter Dyson
ProjectiManager
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This Phase I Inspection Report on Portland Reservoir Dam

has bean revieved by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations are
counsistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgment and practice, and is hereby
submitted for approval.

OSyPH W, NECAN, JR., MEMH
W r Cont¥ol Branch .
ngineering Division

supA 7.7 E2

JOSEPH A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Division

CARNEY M/ TERZIAN, CHAIRMAN
Chief, Structural Section
Design Branch

Engineering Division

APPROVAL RECOMMENDED:

%L_MML
JOE B. FRYAR

Chief, Engineering Divisgion




’ PREFACE

: This report is prepared under guidance contained in the Recommended Guidelines

! for Safety Inspection of Dams, for Phase I Investigations. Copies of these

‘ guidelines may be obtained from the Office of Chief of Engineers, Washing-
ton, D.C. 20314. The purpose of a Phase I Investigation is to identify expe-

. ditiously those dams which may pose hazards to human life or property. The

j assessment of the general condition of the dam is based upon available data
and visual inspections. Detailed investigation, and analyses involving top-
ographic mapping, subsurface investigations, testing, and detailed computa-
tional evaluations are beyond the scope of a Phase I investigation: however,
the investigation is intended to identify any need for such studies.

l 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 in-
W spection along with data available to the inspection team. 1In cases where
i the reservoir was lowered or drained prior to inspertion, such action, while
‘ improving the stability and safety of the dam, removes the normal load on
the structure and may obscure certain conditions which might otherwise be de-
tectable if inspected under the normal operating environment of the struc-
ture.

It is important to note that the condition of a dam depends on numerous and

I constantly changing internal and external conditions, and is evolutionary in
nature. It would be incorrect to assume that the present condition of the

. dam will continue to represent the condition of the dam at some point in the

l future. Only through continued care and inspection can there be any chance . [
that unsafe conditions be detected. ’

Phase 1 inspections are not intended to provide detailed hydrologic and g

’ hydraulic analyses. 1In 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 there-

i of. 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
necessarily posing a highly inadequate condition. The test flood provides
a measure of relative spillway capacity and serves as an aide in determin-
ing the need for more detailed hydrologic and hydraulic studies, consider-
ing the size of the dam, its general condition and the downstream damage
potential.
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PHASE I INSPECTION REPORT

PORTLAND RESERVOIR DAM CT 00149
SECTION 1 ~ PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, August 8, 1972, authorized 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 in-
spection of dams within the New England Region. Louis Berger & Associates, 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 was issued
to Louis Berger & Associates, Inc. under a letter of 19 March 1979 from John P.
Chandler, Colonel, Corps of Engineers. Contract No. DACW33-79-C-0051 has been
assigned by the Corps of Engineers for this work.

b. Purpose.

(1) Perform technical inspection and evaluation of non-Federal dams to iden-
tify conditions which threaten the public safety and thus permit correction in a
timely manner by non-Federal interests.

(2) Encourage and assist the States to initiate quickly effective dam safety : [
programs for non-Federal dams. ,

(3) Update, verify and complete the National Inveantory of Dams.

1.2 Description of Project.

a. Location. Portland Reservoir Dam is located in the town of Portland,
Middlesex County, Connecticut. The dam is reached via State Highways 17A, 17
and the 01d Marlborough Turnpike. The reservoir and dam are situated near the
headwaters of Reservoir Brook, a tributary of the Counecticut River. The normal
storage level of the reservoir is 312.5 MSL, while the confluence of Reservoir
Brook and the Connecticut River, about 2.7 miles below the dam, is about 10 MSL.
The dam is shown on U.S.G.S., Quadrangle, Middle Haddam, Connecticut, with co-
ordinates approximately at N41036'53", W72°34'14°.

b. Description of Dam and Appurtenances.

(1) Description of Dam. Portland Reservoir Dam is an earthfill structure
about 28 ft. high and 400 ft. long. The dam is a reconstructed and raised struc-
ture built in 1963-64 over an existing dam, to Increase the storage capacity of
Portland Reservoir. The original dam had a crest elevation of about 304.5; the
new dam has its crest at elevation 313.0 MSL.
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The original dam was constructed of stone. 1Its upstream face was nearly verti-
cal while the downstream face was stepped on about a 1 to 1 slope. The old dam
was left in place when the new embankment was constructed, and it now forms the
downstream toe of the new dam.

The new dam was built with its baseline at the upstream face of the existing dam.
Steel sheet piling with a concrete cap was constructed about 18 ft. upstream of
the baseline. Grout holes, 5 ft. on centers, were made 25 ft. deep into rock
from Sta. 0490 to Sta. 1+10 and from Sta. 2+35 to Sta. 2+60 (see Appendix B).

The embankment section consists of a core of impermeable material within shells

of pervious material. The impermeable core is 10 ft. wide at the top with a 1l

to 1 slope on both the upstream and downstream sides and is cut into the original
ground by varying amounts. The crestsof the pervious shells vary in width from

10 ft. on the right side of the spillway, to 34 ft. on the.left side of the spill-
way. The upstream slope of the embankment is 2!% horizontal to 1 vertical and the
grass-covered downstream slope is 2 horizontal to 1 vertical. The upper portions
of the upstream slopes are riprapped on both sides of the spillway, as are the
downstream toes in the vicinity of the spillway. No other riprap is present. Toe
drains are located along the embankment on both sides of the spillway.

A 450 ft, long earthfill closure dike serves as the right abutment of the dam.

The closure dike is situated essentially perpendicular to the dam. The crest
width is about 15 ft. The upstream slope is 2)%:1 and the grass-covered downstream
slope is 3:1. There is no longer any riprap on the upstream slope.

(2) Spillway. The spillway for Portland Reservoir is located about 300 ft.
to the right of the left abutment. The spillway is a 94 ft. long ungated ogee
crest built over the original masonry dam. The upstream slope is vertical up to
elevation 309.0 MSL. From there to the crest of the spillway, elevation 313.0 MSL, [
the upstream slope is 1:1. The average downstream slope is about 2:1. The top
of the spillway training walls is at elevation 319.5 MSL.

The channel downstream from the crest consists of a 28 ft. long energy dissipating
stilling basin with 25 sawtoothed baffle blocks and a terminal wall. The entire
structure is constructed of concrete. At the center of the ogee, 12 ft. of the

crest are depressed 6 in. Popcorn drains are located beneath the structure at I
both the upstream and downstream toes. The popcorn drains are connected to cast

iron draw pipes which lead to a manhole. A 16 in. dia. pipe outlets from the
manhole into Reservoir Brook. i

(3) Outlets. Two inlet pipes to the wet well and gate house are provided
at selected levels for releasing stored waters from the reservoir. A 20 in.
dia. inlet pipe (El. 300.0 MSL) and a 12 in., dia. inlet pipe (El. 295.0 MSL)
lead from the upstream face of the spillway to the wet well and gate house
where they are controlled by 20 in. and 12 in. gate valves, respectively.

From the wet well and gate house a 20 in. dia. outlet pipe and two 8 in. dia. ‘
outlet pipes (with 20 in. and 8 in. gate valves) lead to the treatment facility !
located just downstream of the dam. A 16 in. dia. blowoff pipe, at about ele-
vation 290 MSL, leads from the upstream toe of the spillway to a manhole located

on the downstream slope of the embankment just below the gate house. There a i
16 in. in-line valve controls flows to the downstream channel.

~—a - -'.q,—;- .
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| ¢. Size Classification. Portland Reservoir Dam is about 28 ft. high impound-
" ing a storage of 375 acre-ft. to spillway crest and about 510 acre-ft. to top of
dam. In accordance with size and capacity criteria promulgated in the Recommended
’ Guidelines for Safety Inspection of Dams, the project is categorized in the small

classification.

j d. Hazard Classification. A breach failure of the dam at Portland Reservoir
* would release water down Reservoir Brook to the Connecticut River. In the reaches
below the dam, the discharge channel first parallels the south side of 0l1d Marl-
borough Turnpike for about 2,500 ft. before crossing under the Turnpike. It is
estimated that a breach of the dam would cause a flood stage of about 14.5 ft. at
this location, thereby flooding 0ld Marlborough Turnpike, Cotton Hill Road and two
adjacent dwellings. Reservoir Brook parallels the north side of 0ld Marlborough
Turnpike in the next reach and would flood about 3 dwellings. At about 4,500 ft.
downstream from the dam, the flood stage drops rapidly to about 8.5 ft. because
of a wider flood plain. However, this stage is high enough to cause damage to a
small subdivision of homes located near the intersection of 0ld Marlborough Turn-
pike and Thompson Hill Road. As many as 11 homes could be affected in this area.
t The brook then crosses under Thompson Hill Road and some flooding of this inter-
section can be expected. Only minor flooding is anticipated downstream from this
point. A total of 16 dwellings and three local roads would be expected to suffer
serious damage, with the loss of more than a few lives. Consequently, Portland
Reservoir Dam has been classified as having a high hazard potential, in accordance
i with the Recommended Guidelines for Safety Inspection of Dams.

e. Ownership. Portland Reservoir Dam is owned by the Portland Water Works,

l Town Hall, Portland, Connecticut.
f. Operator. Mr. Joseph Seiserman, Director of Public Works, Town of Port- [

I land, Town Hall, Portland, Connecticut. Telephone: (203) 342-2880.

g. Purpose of Dam. Portland Reservoir Dam is operated in conjunction with
] other water storage facilities, for providing municipal water supplies to the
! Town of Portland.

h. Design and Construction History. No documentation on design or construc-
! tion has been recovered for the original dam and it is not known when it was built.
The dam was raised and reconstructed in 1963-64 to increase water storage capacity
for the Town of Portland. The reconstructed dam was designed by Argraves Engineers.
Construction plans and a limited amount of hydraulic design data were recovered
(see Appendix B).

i. Normal Operating Procedure. No written operating procedures were dis-
closed. The treatment plant for the facility is located just downstream of the
dam and operators visit the site on a daily basis.

USSR,

x 1.3 Pertinent Data.

a. Drainage Area. The drainage area contributing to Portland Reservoir Dam

is situated near the headwaters of Reservoir Brook. The drainage area encompasses

' a total of about 3.52 sq. mi. (2,255 acres), of which about 30 acres are occupied
by the reservoir. The longest circuitous stream course contributing to the lake

is about 14,000 ft. long with an elevation difference of about 417 ft., or a slope

' of about 157 ft. per mile. The drainage area has a length of about 2.3 miles and 1 -
a maximum width of about 2.5 miles. The basin is nearly all forested, containing
only two open fields, and is sparsely populated, and is best described as hilly to )

, X mountainous terrain. .
[ . . L, a

AP ———— ’ ————— T eamm— T 8 L TP
. { ¢ VLA - i . ;Ss R . >

- —_—— [




b. Discharge at Damsite.

(1) Outlet Works Conduit. Release of stored water from Portland Reservoir
Dam is provided by a 20 in. dia. pipe and a 12 in. dia. pipe to the wet well and
gate house, from which there are a 20 in. dia. and two 8 in. dia. outlet pipes
to the treatment facility. A 16 in. dia. blowoff pipe, which is controlled by a
16 in. valve, located in a manhole just below the gate house is also provided and

discharges into Reservoir Brook. The capacity of the blowoff pipe is approximately

25 cfs with the water surface at the test flood elevation and about 24 cfs with
water surface at the top of dam. The inlet invert of the blowoff pipe is at about
elevation 290.

(2) Maximum Known Flood at Damsite. No records are available of flood flows
into Portland Reservoir, nor of spillway releases and surcharge heads during such
inflows. The highest known head above the spillway crest recalled by Town per-
sonnel was about 1.33 ft., which would yield a discharge of about 500 cfs over
the spillway.

(3) Ungated Spillway Capacity at Top of Dam. The spillway at the reservoir
is an ungated concrete, ogee spillway. The total spillway capacity at top of dam,
elevation 316.5 MSL, is 2,140 cfs.

(4) Ungated Spillway Capacity at Test Flood Elevation. The ungated spillway
capacity is about 4,750 cfs at test flood elevation 318.8 MSL.

(5) Gated Spillway Capacity at Normal Pool Elevation. Not applicable

(6) Gated Spillway Capacity at Test Flood Elevation. Not applicable

(7) Total Spillway Capacity at Test Flood Elevation. The total spillway
capacity at the test flood elevation is the same as (4) above, 4,750 cfs at
elevation 318.8 MSL.

(8) Total Project Discharge at Test Flood Elevation. The spillway is in-
adequate to handle the test flood and the dam would be overtopped by about 2.3 ft.
at elevation 318.8 MSL. The total discharge through the spillway and over the
top of the dam would be about 8,450 cfs.

c¢. Elevations (Ft. above MSL).

(1) Streambed at centerline of dam - 288.5

(2) Maximum tailwater - Not available

(3) Upstream invert of outlet culvert - 290.0+
"(4) Recreation Pool - Not applicable

(5) Full flood control pool - Not applicable

(6) Ungated spillway crest - 312.5

(7) Design surcharge (original design) - Unknown

(8) Top of dam - Varies from 316.5 (low point of right abutment closure dike)
to 319.5 (top of spillway training walls)

(9) Test flood design surcharge - 318.8

i
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(1)
(2)
(3)

Q)
(2)
(3)
4)
(5)

1)
(2)
3)
(4)
(5)
g-

1)

(2)
(3)
(4)
(5)

(6)
€))
)

Reservoir

Length of maximum pool - 2,300 ft.

Length of recreation pool - Not applicable
Length of flood control pool - Not applicable
Storage (acre-ft.)

Recreation pool - Not applicable

Flood control pool - Not applicable

Spillway crest pool El. 312.5 - 375

Top of dam El. 316.5 - 510

Test flood pool El1. 318.8 - 610

Reservoir Surface (acres)

Recreation pool -~ Not applicable
Flood control pool - Not applicable
Spillway crest El. 312.5 - 30.3

Top of dam El. 316.5 - 40.0

Test flood pool El. 318.8 - 48.0
Dam

Type - Dam: Earthfill with impervious core
Dike: Earthfill

Length -~ Dam: 400 ft., Dike: 450 ft.

Height ~ Dam: 28 ft., Dike: varies from 0 to 28 ft.

Top width ~ Varies from 10 ft. to 34 ft.

Side slopes - Upstream 2% horizontal to 1 vertical
Downstream 2 horizontal to 1 vertical

Zoning - Unknown impervious core, with pervious shell

Impervious core - Unknown impervious material

Cutoff - Partial masonry wall

{9) Grout curtain - Unknown (some grout holes on plans)

3
§
!
7
i




¢))

(2)

3)
(%)

5

R

Diversion and Regulating Tunnel - None

Spillway

Type - Concrete ogee

Length of weir - 94 ft.

Crest elevation - 312.5 at 12 ft., wide notch, remainder 313.0

Gates - None

Upstream channel - None

Downstream channel - Stilling basin with concrete stilling blocks
and energy dissipating wall discharging into

a natural channel.

Regulating Outlets

Inverts - 16 in. dia. blowoff -~ 290+
- 12 in. dia. ~ 295
- 20 in. dia. - 300

Size - 12 in. dia. and 20 in. dia. inlet pipes to wet well, 20 in. dia.
and two 8 in. dia. outlet pipes to treatment facility

-~ 16 in. dia. blowoff pipe
Description - Cast iron pipes -
Control Mechanism - Gate valves in wet well at gate house with control

hoist., All gate valves are the same size as the

pipes they control. £

Other - 16 in. dia. blowoff pipe regulated by 16 in. in-line gate valve.
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SECTION 2 ~ ENGINEERING DATA

2.1 Design Data

No data on the design of the original dam has been found., The 1963-~64 recon-
struction of the dam was designed by Argraves Engineers. Copies of design
drawings are included in Appendix B.

2.2 Construction Data

No information relating to construction of the original dam has been found and
probably none exists. The reconstructed dam was completed in 1964 under the
supervision of the design engineers, Argraves Engineers. The firm of John J.
Mozzochi and Associates, inspected the work on behalf of the State Water Resources
Commission. A certificate of approval for the work was issued on November 19,
1964. The limited amount of correspondence located relative to construction is
included in Appendix B.

2.3 Operation Data

No specific operation data or operation and maintenance manuals have been issued,
either by the design engineers or the operating agency. There appear to be no
formal operating records.

2.4 Evaluation
struction of the dam and appurtenances, previous inspection reports and the visual

observations of the inspection team form the basis for the information presented
in this report.

a. Availability. The reconstruction plans, correspondence concerning con- ([

b. Adequacy. The lack of in-depth engineering data did not allow for a
definitive review. Therefore, the adequacy of this dam could not be assessed
from the standpoint of reviewing design and construction data, but is based pri-
marily on visual inspection, past performance history and sound engineering
Judgment,

c. Validity. The validity of the engineering data acquired covering the
dam is considered acceptable and is not challenged.

..
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SECTION 3 -~ VISUAL INSPECTION

3.1 Findings

a. General. The visual inspection of Portland Reservoir Dam took place on
24 April and 9 May 1979. On both days the reservoir was about 2 in. above the
low center section of the spillway crest. The dam was judged to be in generally
good condition, but a few items require attention (see Sections 7.2 and 7.3).

b. Dam. The dam is an earthfill embankment about 400 ft. long with a

94 ft. wide concrete ogee spillway section. A 450 ft. long earthfill embankment
serves as a right abutment closure dike., The dam is a reconstructed and raised
structure built in 1963-64 over an existing dam (sec Photo Nos. 1-5, Appendix C).
The dam has an ogee spillway with a 6 in. deep, 12 ft. wide recessed center sec-
tion. A wet well and gate house is located on the crest of the dam immediately
to the right of the spillway. According to the licensing plans and borings, the
dam is founded on '"hardpan" about 8 ft. above bedrock.

The profile of the crest of the right abutment closure dike is not horizontal.
There is about a 2 ft. difference in elevation between the gate house and a point
about 450 ft. to the right of the gate house; elevation 318.5 versus elevation
316.5 respectively. The top of the embankment is about 10 ft. wide. Extensive
erosion of this gravel embankment has occurred on the upstream slope, which is
not protected with riprap. The upstream siope was also covered with brush and
saplings.

At the toe of the spillway's right wingwall, two drains flowing at about 0.5 gpm
each were discharging onto the randomly placed riprap at the end of the energy
dissipator. The upper drain is for surface drainage from a catch basin on the
access road, and the lower serves the right toe drain. The riprap in this area
had become displaced, voids had appeared, and loss of ground was evident (see
Photo No. 7, Appendix C).

Approximately 200 ft. downstream of the spillway's energy dissipator, another
drain issues from the right bank of the downstream channel. On plan it appears
to serve the "pop-corn" drains at the toe of the new ogee section, and beneath
the spillway apron. The discharge approached 1.0 to 2.0 gpm, some of it from
seepage around the pipe.

There has been considerable slope erosion at the toe of the left wingwall to the
extent that the dislodged riprap cannot check the deterioration of the slope.
Just below the end of the left wingwall the toe drain outlet, largely obscured
by the irregular riprap, discharged at about 0.1 gpm. The flow was clear, with
no suspended fines (see Photo No. 6, Appendix C).

The left embankment was heavily overgrown with mature conifers. The crest of

the dam itself is of gravelly sand and there had been no attempt at planting or
of soil protection. The left upstream slope, as on the right closure dike, was
becoming heavily invaded with young brush and saplings. Some few feet beyond the

1imits of the left abutment, rock outcrops were noted (see Photo No. 8, Appendix C).
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c¢. Appurtenant Structurcs. The spillway 1s located at the center of the
dam and consists of a 94 ft. long ogee crested weir, While the ogce section,
apron, and energy dissipator all appearcd to be in fair condition, a rather
severe but localized concrete spalling at the bottom of the spillway's top left
panel was apparent. Also, where the left wingwall joins the abutment wall, there
was a leak at the bottom of the joint. The leak was slight but persistent and
obviously of long duration. This seep had badly discolored the concrete and has
caused its deterioration (sce Photo Nos. 9-12, Appendix C).

The brick gate house and wet well with trash racks appéared to be in fair
condition with some minor deterioration of the brick. All control gates were
reported to be operative, as was the blowoff valve.

d. Reservoir Area. The shoreline around the reservoir is wooded and appeared
stable with evidences of frequent outcrops of bedrock. An inspection of the road
embankment to the north of the reservoir was made to examine the relative heights
of the roadway and the reservoir proper. In this area the roadway is very low-
lying and has in the past been frequently overtopped. A culvert has been installed
under the roadway, essentially to act as an equalizer between the reservoir and the
marshy, poorly drained lagoon to the north of it. There are no homes or other
structures on the shoreline of the reservoir.

e. Downstream Channel. Immediately below the stilling basin, the channel
is becoming overgrown with trees, some mature, but most saplings. The channel
parallels the south side of 01d Marlbormnugh Turnpike. There are no homes in
close proximity to the stream until the brook crosses under 01d Marlborough Turn-
pike about 2,500 ft. below the dam. Two houses could be affected by high water.
Shortly beyond this point the brook crosses under Cotton Hill Road and then paral- [
lels 0ld Marlborough Turnpike to the north. A few homes located in this reach of
the brook could also be affected by high water. About 4,500 ft. downstream of the
dam the stream passes near a small housing development before crossing under
Thompson Hill Road. Houses in this area could be affected by unusually high .

water. At about 2.7 miles below the dam Reservoir Brook joins the Connecticut j
River.
3.2 Evaluation ki

In general the visual inspection of the dam adequately revealed key character-
istics of the project as they may relate to its stability and integrity, per- e
mitting an assessment to be made of those features affecting the safety of the i
structure. The dam and appurtenant structures appear to be in generally good
condition, except for the right abutment closure dike which is only in fair
condition. )

The irregular profile of the dam and right abutment closure dike prevent the en-
tire discharging capacity of the spillway to be utilized; the right abutment
closure dike is overtopped at elevation 316.5 MSL while the top of the spillway
training wall is at elevation 319.5 MSL.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

The Portland Reservoir facility is operated by personnel of the Portland Water
Works Department, who daily visit the treatment plant about 100 ft. below the
dam. Reservoir operation entails mainly the release of stored water from the
reservoir as water supply nceds warrant. The outlets from the reservoir to the
treatment plant are pressure pipes, with valves at the outlet of the pipes such
that day-to-day repulation of the outlet valves are not required. No documented
operating procedures have been preparced.

4.2 Maintenance of Dam

Little maintenance of the dam is required except for periodic cutting of brush
and trees and maintaining the riprap in good condition. No documented mainten-
ance instructions have been prepared.

4.3 Maintenance of Operating Facilities

No specific maintenance program is in effect. It is presumed that some mainten-
ance to the gates and valves controlling the intake pipes has been performed in
the past to keep the mechanisms operative.

4,4 Description of any Warning System in Effect

No warning system is in effect at Portland Reservoir Dam.
4.5 Evaluation

The Portland Rescrvoir Dam is of recent construction with simple operating de-
vices for regulating flows from the reservoir. Maintenance involves periodic
growth removal from the embankment, surveillance regarding seeps, slope damage,
animal burrows, etc., and maintenance of the riprap slope protection. A formal
warning system should be developed.

10
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General. Portland Reservoir Dam is an earthfill embankment, impounding
a normal storage of about 375 acre-ft., with provision for an additional 135
acre-ft, of capacity in its surcharge space to the top of the dam. The dam and
reservoir are maintained by the Town of Portland for water supply purposes. The
94 ft. wide concrete ogee spillway has a 12 ft. wide rotch at elevation 312.5 MSL.
The main spillway crest, at elevation 313,0 MSL, is capable of discharging about
2,140 cfs with surcharge to elevation 316.5 MSL. At this elevation water begins
to overtop a low point in the right abutment closure dike. The topographic
characteristics of the 3.52 sq. mi. (2,255 acre) drainage basin can best be
described as hilly to mountainous terrain and heavily forested, with elevations
ranging from 313 MSL at the spillway crest to about elevation 916 MSL.

b. Design Data. There is a limited amount of design data available for
the dam (see Appendix B).

c. Experience Data. No records are available regarding past operation,
surcharge encroachments, or flows through the spillway. The maximum past inflows
are unknown. The highest observed flow over the main spillway crest was 1 ft.

4 in., which would yield a discharge of about 500 cfs.

d. Visual Observations. There are no present evidences either along the
reservoir or in the downstream channel to indicate extreme high water levels or
signs of any major spillway outflows. No one contacted could recollect any such
occurrences,

e. Test Flood Analysis. Reservoir area and capacity curves and tables, for
use in flood routings, are shown on Sheet D-1 and Figure 1, Sheet D-2, Appendix D.
For determining surface areas and surcharge capacities, planimetered areas were

. taken from contours delineated on USGS 2,000 ft. per in. quadrangle sheets and

from plans received from the State of Connecticut DEP.

The test flood chosen to evaluate the hydrologic and hydraulic capacity of Port-
land Reservoir Dam was selected in accordance with the criteria presented in the
Recommended Guidelines for Safety Inspection of Dams. Since this dam is classi-
tied as small in size with a high hazard potential, the range for the test flood
is )3 PMF to PMF. Because of the possibility of extensive damage downstream of
the reservoir the full PMF was selected for the evaluation.

Precipitation data was obtained from Hydrometeorological Report No. 33, which for
the Connecticut area approximates 24.0 in. of 6 hour point rainfall over a 10 sq.
mile area. This value was then reduced by 20 percent to allow for basin size,
shape and fit factors, The 6 hour rainfall was distributed into one hour incre-
mental periods as suggested in COE Publication EC 1110-2-1411.

A triangular incremental unitgraph was assumed for the inflow hydrographs, using

a computed lag time value of 2.2 hours to derive a time-to-peak for the triangu-
lar hydrograph of 2.2 hours (see computations on Sheets D-3 thru D-7, Appendix D).

11




A test flood inflow hydrograph 1is shown on Fig. 2, Sheet D-7. Appendix D,
indicating a peak inflow of about 9,350 cfs or a CSM of about 2,660.

Discharge tables and curves for the spillway and for over the top of the dam
are shown on Sheets D-8 thru D-12 and Fig. 3, Sheet D-13, Appendix D.

The spillway capacity at the low point of the right abutment dike, eleva-
tion 316.5 MSL, is 2,140 cfs.

Flood routings were performed for both 1/2 and full PMI'., Results of these
routings are shown on Sheets D-14, D~15 and >~16 and are summarized as
follows:

Max. Routed Max. Max. Head
Flood Outflow Res. El. Over Dam
Magnitude cfs ft. MSL ft.
1/2 PMF 3,950 317.6 1.1
PMF (Test 8,450 318.8 2.3

Flood)

From the above table, it can be seen that the project will not pass the
routed test flood outflow without overtopping the dam by 2.3 ft. The project, T
however, can handle 25 percent of the routed test flood outflow without over-

topping the dam.

Drawdown of the reservoir is possible through the 16 in. dia. blow-off pipe.

f. Failure Analysis. As discussed above, the dam would be over-
topped by the routed test flood outflow. Also, a breach owing to structural [
failure of the dam by piping or sloughing is a possibility. A breach from

overtopping was assumed with the water level at the top of dam, elevation 316.5,

the lowest part of the right abutment closure dike. The "rule of thumb"

criteria suggested in the NED March 1978 Guidance Report was used for the

breach analysis. With a breach width of 40 percent of the dam length at mid-

height or about 125 ft., an outflow of about 31,000 cfs would be realized -

(see Sheets D-17 thru D-21, Appendix D). '

In the reaches below the dam, the outflow would first cross the 01d

Marlborough Turnpike, between the Turnpike's intersection with South Road and
Cotton Hill Road, approximately 2,500 ft. downstream from the Dam. The flood
stage at this point is about 14.5 ft., which is about 9.0 ft. higher than

the brook's stage just prior to failure of the dam, and would inundate the road-
way intersections and two adjacent dwellings on Cotton Hill Road. As the stream
continues, paralleling the 01d Marlborough Turnpike to the north, several
additional dwellings would also become flooded.

At approximately 4,500 ft. downstream from the dam, the flood stage drops
rapidly to about 8.5 ft., due to a widening of the stream bed. This stage
is about 6 ft. higher than the brook's stage just prior to failure, high enough |
to cause significant damage to a small subdivision of homes located north of o
the stream off Thompson Hill Road.

12
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| Reservoir Brook then crosses under Thompson Hill Road and several homes
immediately adjacent to the intersection of Thompson Hill Road and 0ld
Marlborcugh Turnpike would also be affected. Though some flooding of this

' intersection can be expected, only minor flooding from this point downstream
is anticipated.

In summary, a total of 16 dwellings and three roadway crossings would suffer

significant damage, should a breach of this type occur (sce Figure 5,
Sheet D-22, Appendix D).

l 13
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{ SECTION 6 - STRUCTURAIL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observation. The field investigations of the embankment revealed
no significant displacement or distress which would warrant the preparation of
slope stability computations based on assumed soil properties and eungineering

, factors.

The dam appears to be in good condition, but deficiencies described under
Section 7 should be corrected.

‘ . : b. Design and Construction Data. No design or construction data regarding
: the original masonry dam was recovered. Plans for the 1963-64 reconstruction of
{ the dam, prepared by Argraves Fngineers, were reviewed. No plans or calculations

L : _ of value to a stability assessment are available.

c. Operating Records, Operating records are maintained by Portland's
Water Department. There are no operating records of any significance to struc-
tural stability.

p d. Post-Construction Changes. No post-construction changes are known which
would adversely affect the stability or integrity of the dam.

e. Seismic Stability. The dam is located in Seismic Zone No., 1, and in
accordance with Phase I guidelines, does not warrant seismic analysis. [

| 14 |
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SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. On the basis of the Phase I visual examination, Portland
Reservoir Dam appears to be in good condition. The deficiencies revealed indi-
cate that further investigations are required; the principal items of concern
are the structural integrity of the right abutment closure dike and the seepage
along the spillway's left downstream wingwall.

b. Adequacy of Information. The lack of in-depth engineering data did
not allow for a definitive review. Therefore, the adequacy of this dam
could not be assessed from the standpoint of reviewing design and construc-
tion data, but is based primarily on visual inspection, past performance
history and sound engineering judgment.

c¢. Urgency. The recommendations and remedial measures enumerated below
should be implemented by the owner within one year after receipt of this Phase I
Inspection Report.

d. Need for Additional Investigations. Additional investigations are re-
quired as recommended in Para. 7.2.

7.2 Recommendations

It is recommended that the Town of Portland should retain the services of a [

competent registered professional engineer to make fuither investigations of the
following , and should implement the results of his studies regarding:

(1) whether the dam and 4ike embankment should be raised and leveled to
the elevation of the spillway training walls.

(2) Whether an impervious blanket and riprap facing should be provided
on the upstream face of the right abutment closure dike.

(3) The source of leakage at the joint between the spillway's left down-
stream wingwall and the left abutment.

7.3 Remedial Measures

a. Operation and Maintenance Procedures

(1) Restore and redress riprap on the upstream face of the dike, particu-~
larly in the area to the right of the gate house.

(2) Redress riprap located on the downstream side of the dam near the
outlet of the spillway. :

(3) Repair the spalled panel on the left side of the downstream face of e
the spillway crest. '

15
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(4) Clear growth from the dam embankment on both sides of the spillway,
and in the channel immediately below the spillway.

(5) Monitor flows from the left and right toe drains, and the collector
drain outlet located about 200 ft. downstream of the dam.

(6) Restore heavily worn pathways on the embankment.

(7) Procedures for an annual periodic technical inspection of the dam
and appurtenant works should.be instituted.

(8) A formal surveillance and flood warning plan should be developed,
including round-the-clock monitoring during heavy rainfall.

7.4 Alternatives

There appear to be no practical alternatives to the above recommendations.
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’ VISUAL INSPECTION CHECKLIST

PROJECT Portland Reservoir Dam

PARTY ORGANIZATION

DATE 24 April and 9 May 1979

TIME 2:00 PM
April 24 - Clear & Warm
WEATEER May 9 - Clear & Hot
W.S. ELEV. 312.6 y.g, DN.S.
: 1. Peter B. Dyson 6. Joseph Sqiigrman
; 9. Pasquale E. Corsetti 7. Fdwin Marcum
3. Carl J. Hoffman 8.
4. Roger F. Berry 9.
5. James Reynolds 10.
PROJECT FEATURE INSPECTED BY REMARKS
l
3. Hydrologic Roger F. Berry t
2. Hydraulics/Structures Carl J. Hoffman !
3. Soils and Geology James Reynolds {
4. General Features Peter B. Dyson
5. General Features Pasquale E. Corsetti
6.
7.
8.
9.
| 10. i
i
|
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PERIODIC INSPECTION CHECKLIST

PROJECT Portland Reservoir Dam

PROJECT FEATURE Earthfill Dam

DISCIPLINE Soils/Ceology

DATE 24 April and 9 May 1979

NAME

" NAME James Reynolds

AREA EVALUATED

CONDITIONS

Crest Elevation

Current Pool Elcvation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes
or Abutments

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking
at or near Toes

Unusual Ewbankment or Downstream
Seepage

Piping or Boils
Foundation Drainage Features
Toe Drains

Instrumentation System

~—axg ~~;;..

317.0 left abutment
318.5 right abutment
312.6

314,34+

None

Not applicable

None
None
Good

Good

Good 1
- ]

None
Frequent

Upstream face locally eroded through
wave action.

See Note (1) - next page

None

Seepage around outlet of underdrain
collector, 200 ft. downstream of dam

None
See Note (2) - next page
See Note (3) - next page 7

None
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Dam Embankment Notes
(1) Riprap dislodged at downstream ends of both spillway wingwalls.

Riprap not sufficient on upstream face, particularly near gate house.

(2) Popcorn drains beneath heel of spillway and spillway apron; functional
collector outfalls 200 ft. downstream at 1-2 gpm.

(3) Toe drains functional at 0.5 gpm right, 0.1 gpm left. Surface
drain outlets above right toc drain.
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PERIODIC THSPECTION CHECKLIST

PROJECT Portland Reservoir Dam

DATE 24 April and 9 May 1979

PROJECT FEATURE R. Abutment Closure Dike

NAME

DISCIPLINE Soils/Geology

NAME James Reynolds

AREA EVALUATED

CONDITIONS

DIKE FMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Sloﬁes
or Abutments

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking
at or near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
Foundation Drainage Features
Toe Drains

Instrumentation System

—an - ay—

Varies from 316.5 to 318.5
312.6

314.3(4)

None

Not applicable

None

None

Good

Good

Good

None

Frequent

Yes, extensive erosion along
upstream face

No longer evident

None evident

None evident

None evident
None evident
None evident

None evident

¢
¢
1
1
{
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PLETCDIC INSPRCTION CHECKLIST

PROJECT Portland Reservoir Dam

Gate louse

DATE 24 April _and 9 May 1979

C. Hoffman

PROJECT FEATURE NAME
DISCIPLINE Structures NAME
AREA EVALUATED CONDITION
brTLhi WORES ~ COWTROL TOWLR
a. Concrete and Structural
General Condition Fair

Condition of Joints

Spalling

Visible Reinforcing

Rusting or Staning of Concrete
Any Seepage or Efflorescence
Joint Alignment

Unusual Secepage or Leaks in
Gate Chamber

Cracks

Minor deterioration
None
N/A
None
None

Good

None Evident

Minor
Rusting or Corrosion of Steel N/A
b. Mcchanical and Electrical N/A
Air Vents
Float Wells
4
Crane Hoist 2
Elevator
Hydraulic System
Service Gates
Emergency Gates j
i {
i
Lighting Protection System
I Emergency Power System
Wiring and Lighting System in g
{ Gate Chamber
A ]
1
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PROJECT Portland Reservoir Dam

PERIODIC TNSPECTION CHECKLIST

DATE 24 April and 9 May 1979

PROJECT FEATURE Outlet Works

DISCIPLINE Structures/Hydraulics/Soils

NAME James Reynolds

NAME Carl Hoffman

AREA EVALUAT

ED

CONDITIONS

OUTLET WORKS ~ INTAKE CHANNEL AND

INTAKE STRUCTURE

a.

b.

Approach Channel
Slope Conditions

Bottom Conditions

Rock Slides or TFalls

Log Boom

Debris

Condition of Concrete Lining

Drains or Weep Holes

Intake Structure
Condition of Concre

Stop Logs and Slois

te

—-ag -

N/A

Wet well and gate house ([
Brick structure - fair

None




PERTIODIC 1INSPECTION CHECKLIST

PROJECT Po[Elgnd Reservoir Dam

DATE 24 April and 9 May 1979

PROJECT FEATURE Outlet Channel

NAME

DISCIPLINE Hydraulics/Structures

NAME Carl Hof fman

ARFA EVALUATED

CONDITIONS

OUTLET WORKS - OUTIET STRUCTURE AND

OUTLET CHANNEL

General Condition of Concrete
Rust or Staining

Spalling

Erosion or Cavitation

Visible Reinforcing

Any Scepage or Efflorescence

Condition at Joints

Outlet Channel is a natural channel
Not applicable
l.ot applicable
Not applicable
Not applicable
Not applicable

Not applicable

Drain Holes None

Channel [
Loose Rock or Trees Overhanging Some trees
Channel

Condition of Discharge Channel

Growth in channel
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l PERIODIC INSPECTION CHECKLIST
PROJECT  Portland Reservoir Dam DATE 24 April and 9 May 1979
% PROJECT FEATURE _ Spillway NAME
DISCIPLINE Structures NAME Carl Hoffman
AREA EVALUATED CONDITIONS
OUTLET WORKS — SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS
% a. Approach Channel None
i General Condition Not applicable
i Loose Rock Overhanging Channel Not applicable
' Trees Overhanging Channel Not applicable
Floor of Approach Channel Not applicable
b. Weir and Training Walls
General Condition of Concrete Fair to Good
i Rust or Staining Minor
‘ Spalling ggmzpigiiii?g on top panel, left side [
Any Visible Reinforcing No ’
Any Seepage or Efflorescence 3§:éwa%i?king joint at left downstream
Drain Holes Yes
¢. Discharge Channel
Generzl Condition Good
Loose Rock Overhanging Channel No
Trees Overhanging Channel Some

Floor of Channel

Other Obstructions

Light growth in floor of channel

None
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PERIODIC INSPECTION CHECKLIST

DATE 24 April and 9 May 1979

|
PROJECT Portland Reservolr Dam

! PROJECT TEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITIONS
Outlet Works-Transition and Conduit N/A
N/A

Outlet Works-Service Bridge

\
‘ :
l_
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STATE OGF CONNECTICUT
PE WATER KESOURCES COMMISSION

state O e Boeeise 0 Hawvrono 15, Cossreaiees

CERTIFTCATE O APPROVAL

November 19, 1964

3
r
Porilond Connecticut Water Works TOWN: Portlmmd
Town Itall . RIVER: Reservoir Brook
Portlang, Comnecticut TRIBUTARY :
CODE NO.: C 31.5 R 2.0
Gentlomen:

NAME AND LOCATION OF STRUCTURE: Portland Watex» Works Dam
located south of 0Ld Matlborough Turnpike in the Town of Portland.

dam at an existing site on Reservoir Broolt in accordance with

DESCRIPTION OF STRUCTURE AND WORK PERFORMED: Construction of [
plans prepared by Argraves Engineers dated May 6, 1963. r

CONSTRUCTION PERMIT ISSUED UNDER DATE OF: August 26, 1963

This certifies that the work and construction included in
the plans submitted, for the structure described above, has been
completed to the satisfaction of this Commission and that this
structure is hereby approved in accordance with Section 25-114
of the 1958 Revision of the General Stalutes.

The owner is required by law to record this Certificate in
the land records of the town or towns in which the structure is

located.
WATER RESOURCES COMMISSION

BY:
William S. Wise, Director

¥ -
. ‘

—am - Gy




-

"h-.“-‘

JOHN J. MOoZZOCHI AND ASSOCIATES GLASTOMDURY, CONN.

217 HEBRON AVENUR

CIVIL ENGINEERS PHONE #33.9401

PROVIDENCE 3, R. 1.
200 DYER STREETY

H
JOMN J. MOTZOCHI PHONE GAsSPELE 1-0420

November 2, 1964

ASSOCIATES

OWEN J. WHITE

‘s

JOMN LUCHS, Jr. —_— o
ECTOR L. GIOVANNINI ,f"_ i, .. RerLy Toi Glastonbury
| cre s i
.' { r, !l
William P. Sander-Engineer-Geologist Vo ‘

Water Resources Commission
State Office Building
Hartford 15, Connecticut

Re: Qur File 57~73-58
Portland Reservoir Dam
Portland, Connecticut

Dear Mr. Sander:

The referenced dam has been under construction since March, 1964. At
the request of Newman Argraves, Consulting Enginecer for the Portland Water
Company, I made a final inspection of the project on October 30, 1964. I had
made three previous inspection visits to this project while it was under [
construction and can certify that it was built in substantial comformity to the
plans.

I recommend that a Final Permit be issued for this project.

Very ;Iruly yours,

INMomtr:

Z
k/ﬂ)hn J. orxfcl‘(x )JAssocmtcs

Civil Engineers

JIM:hk




| STATE WAIER RESOURCES

COMMISSION
' BOARD OF SELECTMEN RECEIVED

SURN R LR
| TOWN OF PORTLAND - . 1553

! - ANSWR:D oo

P. 0. BOX 71 REFERRED ..o

FILED oo

PORTL/ND, CONN.

July 17, 1963

o Mr. William S. VWise

} Vater Resources Commission
State Office Building
Hartford, Connecticut

Dear HMr. Wise:

I am enclosing 2 copies of Applicaticn For
Construction Permit For Dam, for the Portland Connecticut
Viater Vlorks.

Under senarate coverage, I am forwarding to your
attention 2 scts of pnlans and specifications on the dam,
for your inspection and approval.

i If there is anything further needed, please do
not hesitate to notify me, I would appreciate your advising

| me of the results as soon as possible. [

Thanking you, I am

' . Very truly yours,

\-/'71 s /D‘)L r(’-r 1.9 g
C)gohn V. Anderson
irst Selectman

JVA:S | ;
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July 23, 1963

Mr. John J. Mozzochi
Consulting Engineer

217 Hebron Avcnue
Glastonbury, Connecticut

Dear Mr. Mozzochi:

Under the terms of your contract as consultant to
this Commission, would you please review the enclosed
plans for the proposed Portland Water Works Dam and : [
notify this office of your recommendations as to whe- - |

ther a construction permit should be issued or not.

Very truly yours,

William P. Sander
Enginecr - Geologist
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COMMISSION
SO D~ STATE OF CONNLCiLeUT RECZIvIZID

WATER RESOURCES COME{ISSION . o
State Office Duilding Jusl oyl

sy

i Eartford, Comnuetiout ANSW.R-D | crrcrrnne
! :  AREFERRED e
(LYLICATION FUk CONSTRUCTION PERMIT FOR Lilenen o |

PORTLAND CONNECTICUT WATER WORKS S 9, 1403

Town Hall Portland,Connecticut

l Tel. No. DI 2-2880

Towa___ Portland, Conn. Shown on USGS Quadrangle_ _Middle Haddan

]:re of Sureom Reservoir Brook at__3 15 inches south of Lat._ 41-37'-30"
north
and T inches east of Long._T72-37'-30"
' west
Dosections for reaching site from nearest village or route intersection:
(sz2c sherch on vovarse side) Dirrections below are from Portland, Conn.

Take Route 17 North about 3 miles to Fogelmarks Corners thence follow: 014 Marlbourgh

Turnpike 2.2 Miles to the site.

Ty ic ie an appliceticn fow:  (New _Construction) (Altcration) (Repair) (Removal
’ (check onec or more of above)

This pond is to bo used for: Water Supply Reservoir

L.censione ¢f Foud: uidth 1000 length_ 2300’ areca_ M0t Acres
b osiiwun deprl of vsteor immediately above dam: 27!

Total lenpgth of dam: 8s0' #

1 noth of erildluay: gk

T~izht of siatwepus choe spilluway: 6%'

1ype of spiilvny coastruction: Concrete

‘e e T, Earth Embankment

e of cliie conntitctica:

Syillvay scowion will ba set on:  (Bedrock) (Gravel) (Clay) (rill)
(chzck one of above)

Signud:%)’MM W
f (}' (owner)
vame of Engireer, if any ARGRAVES ENGINEERS
note:r Shiru Qoeteddn of
s T, L, TS
I'd ‘ -~ ~ c—.""-w EEE L .

it
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S,..LC DATA APPLICANT'S DATA
’ Show only features of sample which are

opplicoble and dimeasions which refiect your Intost.
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PORTLAND RESERVOIR DAM

Upstream slope of Dike

4. Upstream slope of dike showing
displaced riprap, erosion and brush growth.
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PORTLAND RESERVOIR DAM

Downstream slope of Dike

6.

Dislodged riprap, covering toe drain at
end of left downstream wingwall.
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PORTLAND RESERVOIR DAM

7. Irregular riprap and surface water drain at end
of right downstream wingwall.

8. Crest of left embankment section.
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9. Seeping left wingwall joint,

l 10. Spalled left panel joint.
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) : 11. Spillway crest, showing notch and spalied panel joint.

}
)
] -
¢ o
7 . r 12. Gate house, spillway and stilling basin. "‘3_,4\
1 s L #ed \
, A

w‘ 4 ,/ ”,.,; " et 34&”5”




APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

R , RO
. E It L Ry
s - «- B SHTEAER - X =




| % oneszzs LOUIS BERGER & ASSODTES NG aweer mo../o__or

.....

CHKD. BY______. DATE oo .. Theroctonl  or DAMS . PROJECT - oo .
' SUBJLCT oo L PCRULAND, e VO

CAPACHY  ANALYSIS

, Elgy | AZEA [N AZEA | KT [INR.SLJcUM. S | SUZCRAICE gzeMALts!
{ MSC Ac Ac FT. Ac-ET | AC-ET AC. X ;
i 290.3| © «x ‘ IV, lof Witz
295 | 10.6 =3 | 41 | 249 249
] 2o [ 166 | 156 | & 090 92.4
20 | 2kl K188 = 940 | 1869
9 ] 210 6.4 | 257 < "g.s 2054 ( Nove)
3S | 30.24295 | 25 [0 | 370 O [SPLwAY
3120 | 310 | 304bk o.-S %% 241. ¢ 1S3 {MAN S?zum"
# Cl2vdo | 329 1319 l 1.9 {133 12
2180 | 352 (54.0 ! 140 | 45).3 gLz
2160 {385 ¥ 369 | |36g | 494 | ndo
2150 | 419 | do.] l fo. <34t | ol
' 3120 | 2 1425 ! 43s N7 | 200 [
g\C’ 0 | 485 464 ! de L1és 1249.¢
%2200 | 510 |GOT [ QDT | BT 2990 \
: 3
| ]
4
2
‘ {

K ACEA MEASURED Ry PLANIMETER F2oM PAWS i
UsGs MOP- Ale otize Poins ALEN OFF

pEVELLPED culle .

¢ [ ”
i s
§ " oy
N e
| D-l —
’ e A
- ‘ |¢// PR | comt et FY
] %"' ~~—’.




I Lo IR S B
mﬁ,. 4

'

f

Dd

o

-4

TR 7 ) l.;!% 1 | _ N ~ ” lH
AR | WM N |

W ag :

o g i IR R D DR O R B
T -.:.ﬂwqh

Wl £

v /_'
i

REEBEWV

=
~ ~{ PESERVEIL, CAFALIT) P’

|
1
4o
| il St — PR N CRAr \*\\ (r\

Aok de SPILLWA:
P
s

24
-

TT e _- -
<

r

4
!

e ed e S —

{-EL.313.0
A
J

|
i

RO

|

1 M !
' U T N R . B o ; ; . .
: i : . .
» f . ' i
T . e S RS RN N S
A B '
i 1 ; !

- e
NSBUECHAFE [CAPRLI

rR2S
/

: 3
AN SPILLWAY
FSFILCNA

B B2

A
. TEMORM

T

N A
A
|
}

{ {

L

—~g, o~

| 4
e 3
‘b
_‘_L_.__‘~._J___
il
!
|
]
L]
\

l
i
RN
|
i
/.. :
t

t
i

|
of ! 5
——ee e e MT _
2.




-4

RN

I

R

B m 4 S
! ' F H
L S . _ |
S SR = I OIS S N PR |
- I R B 1 . J = { !
7). L. ' J
NI R
0 R R N R - < BN m
V i) !
o b ke Lol L [
R : gy | ;
T B A 1 N -
. > ,
: S vl 1 B .
— - - IS SR BN I3 221 .- ,
~i= <1
i o = H
S O R vt £5) D ™ IR I
B B T ) v ] _ __
_ w ,,
i . m “ w
| ! o N S ~ 1My - - . —— M . N
! | o ! |

i
t
]
i
4
t




| l ovit e om __oare 5279 LOUIS BERGER & ASSOCIATES INC.

SHEET NO.___! I. cnnOF.

CHKD. BY _______ DATE oo 300 T 0l 20 AMS PROJECT oo .
g SUBJECT ootz MG 2 ACTA - I3 TLAND BRSSO
;
|
4
Guiho SHEET ACEA CALc :
, 24q.¢4™ i
MDTLE  HADDAIM — M.g’c@ —-z-—d‘ - 14.82 }

4628 4 avan sAL . 13004 Ac
’ - | {3 Svo

. m
‘J GLAZTONEBURY — 99" L?A&m = 974
' 2

AU « 4 gvv000 STAL -84 dAc ]
Lr 43, <o

' | 275S 3 Ac_

DeANAGE Aesh- 22ST 3 Ac = 5.5 SQ.ML|

" 0 f RPN ]
BECRRE e Tl RN,

Y




- —_—— =

e Sl %

~ g

ov. L Lt oae 5229 LOUIS BERGER & ASSOCIATES INC. SHEET No... 2 __OF..

CHKD. BY..__..__ PATE..oooo.. 3 RDNET v o TEAMS PROJECT . _ooooeemer.
SUBJECT.oooooocmcemcns L N TSR LA AR R DT 4 SPALS | S

DeAlicE AeSA - 2255.3 AL = 2z SQ M.
. | W . m}
PEGENNZ  AZEN = 0.7)4‘1 :Lz‘;‘. - 0227 4oty
43,%200
= 30,73 A = ‘3% or D‘A.

CAPACIH Y AT NeaMiL stezdqe: (& Ac-er (Acee (N\/ENTb‘Eﬂf
' {S0 MG (= 45‘{AC~FT) TowN

f SPuwAY CeesT BLEVATION 2\%.0
! (225 @' noek)
Prapeoi LENGTH = 2200 #
" WiDTH = Gov 2
TRIBAIAZIES.  TO DB ANAGE pAveA {
L At | 3 f
\2, 60 MN4-313= 4ol ©.0306 g
14, @0 3032 417 0.630 g
'H\E(&b ¢4n-213- SRL 0. 049
l, oo 140 -3 W) oo
W, o JIL -31>- (o3 O 0SS
&, (I 290-3\3 = 97 0.04|
¢\ a0 el 245
2,650 = Lay= 2-4o ML SM’ o. o4l = 2%.¢ FT/M\- L
LAG TIME Foz UNIT HYyDzogespH !
La " (L Lea 3°'?’3 LcA=L&%. N szL = VLML
A N i
[ = 3]s (""““’ : > K- 33% cdele & |
| V2156 : (vues Y LA
[ : 3% ( 2190)°%%= 219 say 2.2 ues
___D-¢ . A




- o~

—

-
e mywany Sm—

vt e onre5.3.29  LOUIS BERGER & ASSOCIATES INC. sweer o 3. or.

CHKD. BY ... DATE . ceeeee TN P i LeAAS PROJEGT oo ‘
SUBJECT oo e VBT A-ANG PEnrevolz, — W '1"_1.‘.’ Li’.'é».»f?f_-fﬂ,’ .........................

SHEE Ve el

- = 1, 1 Za oL
JLdb » 2.2 Lo PP kL

P10 DSP - Fol S= .03 "'0 -04- - Vays 'SFP"S. NAV Docks f‘
¢S Lod o) Vau 2ZFpP> TeExAS

o Vay - (. tEPrs Fu@ Say=:-04| 18. O

cMc. Tp (TiME 40 Pef

e laa 4+ P = orilig 042D

V.22 z.(l.22 D=lo (Sa'r}
=é'21<2-7-7-\~0'4—7.<‘3 Vo 69 D> i
= \.804 +0.42 = 2.2 Ay 2.2 Hes (Mab\fw&h)

UNIT HyDeo&eApH

s o | (l

| =22 LT = 3.7

— N

+

e Y ™ Fesc

A- 352 Q. M.

C\)Pl - 494 A @- V" Cunm)

= 474 Cs.e;L)CO - TM4.4 CFs
z.z
BAWEAL. 24" RAINFAL N Ghes  (Awe ser) |
iad

o
. Fit FAcTVL e 07 P
PMF = c‘{('z_q ) - g.: k-4 g\q*“!\‘ IMP‘L' = 0\4' ) :J;f




i | ) - N
! Bn_4ifif>:___oArs_:_:"_7 LOUIS BERGER & ASSOCIATES INC. e oruf
i CHKD. BY. ... DATE... .o . TSR ob DA N
SUBJECT - oeoeeeeeeeee POLTLAD RFLERNS -
4 Floop W¢DPoGRAPH Foz PME — lN{iLo\kJ |
Re () =974 CES
‘ "‘;\‘ME TEANFEAL— Sp BEGIN AL | END
} ' e |o4¥] N CFs we Wiz He.
i‘ ’ y e
\ o | W82 [Wes | © 2T | 59 |
2z [z |22¢ [NdA | |22 | &9
l 3 S | 2.8% |21%3 z d.r |14 i[
| & |32 [0t |ss26 | 3 | ST | €4 :
' < \¢ | 2.3 (2020 tZ | 419
[ i 2o |ibor =S 2.7 (109
X DsTeie. of MAK. & wes SPS oF PMP N %
— EM (Wo-2-14U

r
L]

Y
‘;
¢

( Acor)




I'd A1 "

* .\\\ '\m F

- il . R
ST Mi..l.l?w.'\.!!l.ilu T T T - T T &2
. e X

_ ————— e el lm oy

A\? .\\ | | 8 5

‘. g W

ol e R L

“g i “ : "~ f . 3

~® r //r 4 : Jd 5

. s S H o

._4-* TN | § : e : «J

T Sy ! _ ! _ W

4

-A’

WS U SIS S

| > - . . . .
| ‘ M { * ! \
: R . !
T L W i | _
_P\A.m STANDARD ® CrosS sEcTiCA
MW= 10 x 10 10 THE HALF tNCH
/
- - e — — —— N
- - _ ——— — .l l l ~ .
2
i —— ST 4 .;.&rﬁt
" " ) B .-




|
INH

!

|

i
S

/
AN T
z bl O B

IERVCIE

<

o

|
{
|

JINAFLCA Fudoct

Fald TlaE]

|
|
|

Tl AN




ov L. oave 5:37 LCUIS BERGER & ASSSCIATES INC.

CHKD. BY _______ DATE_ ... ... e PERCTION . ©
101 V] oy S DIsCHALGE ANALLSY o PO

OLEE WIEZ )

5170
, h
CuveEl : w=10-0" o] 3290
Y: < -z §
25+ |
Eo(vaven) Poa) = 2‘-7:*} 4G a0
Assame Moe 3" o= ¢

§ - ch L% 2oes

Apprecch V= il - 208 2gps
Crde [543

"\a’: _.y.:-: ( 1.2 L_ D, O

4 Todd
P AP 07
Ho 3

FROM Fiey 2 &7 DSD — n=11% K- osd

Y . ;4(_;3:3”

> spe

W
Sk . 05 o 5(,‘\1c_:
e Mo
<. L do NETS
T A6
1.1
/s ——-———-——‘O
9ss = \A°< Hol.'n\;?
S
qes - \o.m—,
.2
oS \o!-‘ﬂ?_ <9.0 '
Ho qes - q,c__,%: @24
uo - \0‘"".' ( Q E \)\SE CA(’C')
b-&
e R L

e —————— a

- g i, i




Silitey  ammasy

——————

-
N

Y

Ce WWEN ¥ - |O'
Y: < -2
Po A\j; l‘-\g

Acsitde Ho: 2lS-213 6.8
a= 4
1 - cilYr - 4 (ew)=ces

Y= L6 = 6> | BASFPe

Feod Figq 247 PSP - n= L K- 054 4s? Swie [

L - h
Tl

Nl
“SL. \b(, - oS4—< &‘3

(.M
o) Ab - \_) < o )
.54 ° Hotn?

; ————— - i




AD-A143 346  NAT

L PROORAN FOR INSPECTION OF NON-FEDERAL DANS b Vi X
RESERVOLR 04, (U] CORPS OF ENGINEERS WAL IHAN

{INCI ASSIFTED £/6 13713 WL




|

: -

l .

‘,

t

!

— N X -

* e — w
T il FeTp SETSTEEEEE ‘
IO B B28 K25
. w
——— ﬁ B2 o2
—— -. o
L | £
w o Jas WZ.O

1 4
FI'E
e
-

s = g

kR

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS - 1963 =4




- -

- e

v/é,/\ pate 5229 LGUIS BERGER & ASSOCIATES INC. SHEET NO.... 02 OF

Yool e

CHKD. BY _______ DATE oo TJ\;-':_TLI__'.IQ_:L-.Q - DA PROJECT
SUBJEC" r.-____-__--_-__--_---_-_:D.lsglﬂ./_\t_g I _Ax\l‘.\::. \S.\‘ o PORTLVAND  _RES . S

Q_Ll\'.-‘.(l' OaEE Wi, AMNEER P ol CURle

K=o

Y=l 0% = LCI'

Po(av) = 115! , J
AseuMe How 10 < L e ¢ = C Llﬁ"; 4—(!05) =
. 13¢ C¥s
\/ia = \/L = % 442 & 4/ .
- e o, b 16 2 _ 36
G Gk W PR b ties 1S
ha ., o be O44- = SdéFms
W W0 S '

FeM Fa 241 DD — n= 1006 \l(,x-, os

_\_&::14(_1

\ o§4<
e o
\ L6 23,4
L4, ;vxc,/,t_;ﬂd T

0.4 \
e 66 224 - 664
e = 234 . T TSz

"“\'lo é."l(.-
Uy -12 [tee W 0o \

P JbS 122 FiC 249- G- 397
(R I\
Fle, 251 — foe 2% Sz -geoder ©.99¢e3q2 =3.90

L‘o le = H‘O’ Cg:’.b.qo

D-10

SOOI U S

‘-

T AR - A e M et it Ly,




—re

[

CHKD. BY... ... DATE... ... .. L_’.'-_‘___Ls’_'i_../.-_-_é___.‘__-_‘_5/_-__‘:: ________________ PROJECT oo ...
SUBJECT .._ —— oPsewhdnE AR K (e
¢ ! } l ' . | ! I
S ST NGk L2 g e | w0
| @ SPLwWAYaarT W K, e dD| @ |©
2 - ! t ' . r ‘ Sy, i
L‘T s 7’\‘;’7&77777 U v g 2. —7\???77"’77‘7/ HeS
LT, Qe Y o a4 O / 2T Ae 1T
e "“""""",-“77""/} 1, o A« v o) g —— e

ORI T l‘ i

e =0
e | o AL Y C __?,r/ AR | 2 Q! 1 REMEUS
!
S| o i | NoTeR
215.0 E oS ) : 717 2 \.o V2 V| SO WA epeTT

& .o (o009 | 122 |310] 320! 20| 313
1S | 2.0 (o8 | kS 1331 q.5L ¢do | %92
3 30 o7 82 134311797 VS | 1687

}
v | 40 Padb 199 134712176 (2609 | 2620 .
SRR S R Er 1 A0 (3] 22,50 15149 | 3161 | 1ee Aetress
g lso eds | .a) lues|ae 37147
et et | B R (R |
226 | Vo | GE D 9S {3001 |0e 0484 L& ’
21 | Q.0 3 Qb BAE|CE651199 1967
222! Qo | Yz | 49 e |ioz1414648 (9100 ! i
@ Ur. pAanMedT. s 196 ! , :
gy | Ve | — | — ¢ [ %fr|Agy
2 | o 0 o ;
2115 | 05 2.8 \.o 196 g
23Q 0| 1.0 o 2.8 | 549 i
188 (.6 P s 1oo P
uq |20 S0 b |Isst
220. | 2.0 "k (235t
320 | bo P lz24 (4390 |
22 | S0 N S LS T

Dfll

. . "."“',;-:f_;: &
~amg, e iy~




LA e 5409 lUJIS BENGER & ASSOCIATES INC. smEET No.__ 52 OF
CHKD. BY. . DATE_ ... .. TN NI e or TR M PROJECT. .ommoeeeoe
SUBJIECT oo g?ZZ_\:_’.E_\__J.-..__-'-L".-_-:JQ_%:-';_P_’..--..--'.-EQ.E“-__/.\_U.‘: ......................

LT AR ME! ). gd&/%‘/‘ »Bv CH Foe 3 1'/7, voc 57
B AR TR R >N
ecev| Hol ¢ |ghtiagulHel ¢ |delacad Mol ¢ [g/er| ocs
e N fere| Lo | — s |
B30 0ol 22 o5 | %4 oe | 29 |05, | T
Sl o | = Tal — hle 28 B3Gjle | LK 42

2ol og | 28 25, 2 i R B B/ A V7 ) f s | E:fo na
sieej o | v nd (LS BN = \zu\a‘; gﬁ 4o | Ldo
2qutTo | 28] 28 legg izt (79 wgdefire | " [ s | 304
2200025 | M |19 hued fzo 14s a4z | v o | et
slolzo |0 HES noss | 40 2241537161 25 | |43 {1098 |-
vazalbo | 0otz ddTodf <o 213 stz A4S | 0 f2e (oo

|
&UMMAQ\]"
SRR Lr.Aer. V., AvT o .

BLeV | AQ, DQx: AQs) DC. g OGN ] R CE,;J

LAV RS o = ;
33.0 | (2 Iz
2id.0 | 212 2(3 :
S0 | 4L g9z .
6.0 | 1627 L2327 E
3bS ' o 6 |
S\ | 2621 o = N, 2687 ?
208 | B lG 196 o 330 41 3735
ugo | 2V4L | ©44 s | 6T | W\ 5152
w2 | 42065 L 1oo? | 294 | jzzd | 2de | 131
9.0 | S027 | \sSz | 588 | 199k | ol | 9309
200 | G4 | 2252 jLL3 | DAY | WLl | 15132
22he [79L7 4290 | 2055 |3 [wqg |1, (8L
322.0 | 41707 |63 | 4104 | 7612 [lLor {2900
— -2

— e lEEE



=y

CISCH

1
b1 B

-

i
i R

T W — N L | |
e i . - - | ,_ , | -
N . | | I R S
A IR RN N O R R T e
| | , H ” | o
. AT T I O O O P e
\ AL S S S S R S L | W
s L RN R
=T . S N I W A s SRR A St S
iy M : : __ w _ : —
M J /% ] LT
T [« § ] ; i AR S A T T o k T : -
S N N N . L — ”
M ol 0 XN il SR B S S S
, o | _ \| | | | m | w2 L T
TN T T e e o
W 2 LM L = —
,v | ,, : ; . W “ ! . U I ﬁ 1iwmk — ] !tu,l 3 ]
I S - JMJ/L , r o - .N ~ ” w
MR AN HERN I AR
| HEREBRAN BRERRARIE BN X
| m | HOTgY =T . E
“ “ M Iy W 1 S N
| | ol Ko 2| v] N
NERN | FAER A . |
A m . -1
EEEE ) A BN ]
s | ) B ]

KEUFFELS ESSER O
EE U.S.A

28

b \
NOLUVYAZZ2 3oV

h

5 ]
NS 2A3LYM

-

3

»\R

STANDARD &= cRoss SE. 0N
10 x 10 10 THE glhLr wecn

A__;tm,




-

: ; ! | _ ! o
0 T AU TR ES AR B B e e I ﬁ
AT . [ . o , 1 : , ,,
- e e i i e | o : :
i ../ , , : : : T 32 -
! w | ”, | _ B N
i ' ; t . i i : . ) ;
: , , i _ e | i W I
: i H. » m . _ ~ i i =
| \ H j j P b I N AU R O ! :
| “ m | : _ : *. _
T i {
! i i | R . b I | ; _
. , . _ ._ , i : : : . o)
_ . : : _. _ _, R -
” 1 ] R I R DL T A B o
SR S A SR S R L .
! ! “ ! _ : .
- A ; i { i : :
D L h R e |
. ) ” ! | w { d .
. . ! i T —_
T I | T
| o w R
| T / T IR
_, / V ! R m | =
- ,,. . | . ‘A
. ) ' M i 1 M wf.m.\lrv
. r ) A ; ; : — | . EE
t 1 : E ; i ¢ u....t» * 4
i | AV b , , , , 245! |
A ) o B
- : < : i
b Lzl 11 G
” ) ch ) 1
— - o Rl
| / A a2 3
s 7 |H rl“ T <
M a4 gy ot
SIS U DO . IIVW U - e e rmwl\ 'L ———— .I.\.:l}llll‘.ﬂu.l"ll'
, ? A
— / L o
_ I o 5




e d

-
T TV

.-
\'\‘

-

________

DAo: 27205 Ac. - 32 <O ML
4. Dav - 2% ¢ ‘
N0ENGE = &L A FT (ACO‘E) .
459 Ac-fT (Toww)
341 Ac-pT (cALCED)
Go Sz CLASSIFLCATION - SMALL

-~

HAZACY PoteniAe = HeH

INsFecrioN op PME

. Peac INFeod O - 4250 &8~ Feom INELOW HYDeOGAD
2:0. adzcnhene WT, Foe QP‘ = 31906 (Feom DiscHaed e cuMF\/

b, vorune Of SURCHARGE (STW.Q: G624 Ac-FT (¢prh«wc,é

STD‘Q«\(HJ tL’CH?s) = G 24 AC-FT. x\2 . 3.32 INCUES ’l
225%S  Ac.
|
) r

Gop, (1 = 22E2Y - qaop (|- 237

42S0 — V634 =TIl CEs.

C. QPL

'

2a. suechagse HT poe Q. = 3\ L BT (Fem Disciaess
*4 P Yo ~ ( Né‘,uua;ic‘

b. vorume oF SdecreardE (smz,_),- oD AC-Er

STV 2 LD X\ _ 3.19 m(ges..
2z8s -
AvER . STUR + STVR, $STR x 352 4309 ¢ oo e
L_' -
r N
3.2S INCLR w 2255 = 610 Ac-~FT
e

Sdreupece BT (Avee) = 319.¢ pr ( eeou cApAcl'r‘T)
CUrE




e R —
e

BY_’_‘{__(_:_{__“_‘_‘_-_DA TE 3_2__79_ I.UUIS B[E‘GER & ASSLC'AI[S ”M: SHEET No'_-_g_“_O'
CHKD. BY.___.___ DATE. ... L NS weeTnl et DAMS PROJECT ...
SUBJECT oo gcin Mo TN e Pl iy el .

FopR Sdact A(qu:. o= 212,99 B

Qp; (vere curpun) = 8 4D s

MAx. oPiLlwA{ CAM BANDLE BEfore ABUT MEN OVERLTUPPED

‘e A Bu 2GS -—@JAZ\%CFS»

ou SPILL.WA‘T (INADEQUATE TO HANDE FuLc PMF’
oveeleppV  DAM B 2179 -2l - 2.3 F-

| t
Clzce Ve PME
QF’l = 94280 2 -~ 4415 C¢Fs
2a. SurcHARGE M1 = ‘5\”1.“1‘ FT r[
b. Vol- 0F suecHheqe (s1@,) = ST AC- FT

st (|u INcHEs) = SLY «\Zo 3.0 (NWES :
225% f

Qz.‘o‘\( ‘—-SW&\ '_—_ Ggl é____ g\

f < qds PR ( 1S j

= do1e - 476 - 3199 Ces !

§
i

3a. Sdectiheqe WT. = _311.3 FTT
b‘ VOLUME OF SQZCHAQGE (ST?JE\.) 2 54,4, AC—F—~r i

(5@22) = gbd v\Z | ?,.ﬂ INCHES-
228 <
ANEL STk . Z2.9S5 INCHES

DIS

. e
T EREY . L ;
A ';~'i. . PR - L
N : oL UG . e
* . " v - 2 ey M
o D ? "'ﬁ-ﬂ AN N,




WOETER AR .
- ey

-

ot one S0 LOUIS DERGER & ASSOCIATES 148, sueer wo._ %o

CHKD. BY.._____. DATE. oo TNSPZCThen) 9F DAMS PROJECT....__oooomeee.
SUBJECT oo COOD . RedTint - COTUANY . BELELVC 2

AV, <Toz = 295 INCHES
i

249S x 2255 - ws d Ac-FT
\e.

SuecthegE WT, (AW = 31016 (Fewm CAPACIry
C/qeue)

S0 Oz, s 398D CES

So SPU_wWhy INADEQUATE 1o MHandis V2 PME
OVER WP  DAM BY 2N =3lb.s- LI FT

-6
- RS - S




—
3 .

oy _i/_.f_t,__ong_ﬁ‘-_?_-_?‘j LOUIS BERGER & ASSCCIATES NG R

CHKD. BY .______ OATE. ... L TNSTACUlend o L PROJECT e

SUBJECT oo VAN et AN S P D BN

T

P | Poseelhl (rozAGe AT FALRE
ACSUME - wATEZ Caed AT o o DAML w/o
OJE\ZTOP;).-NL- -~ :,A-r BEL. 2L.©

o C’\‘)M“T CUeyE ~ ST0ZhyE AT EL-E((;-.X’ - S0k
STES 2! PEAL outpldy AT FAlde=E
Qp,- &2 W@,Tér— M =
e, - e (s )Y (T522) (26)

T 31,139 s SAY B o cFs

e e

Wp- 40 pAM WipTh
AT MDD RKE@ U

.fo.a,o( 316 Y= /2L
slzy PELzers

Yb.-—fmm_ U, WATEe-
Cevae ™ Bes elevY
Stite 2 2 36.g ~29¢s - 2@

STGE -DiscHAZGE  RATING CurVE pu2. DoNNSTZEAM
CeACKH - ’[

TYRCAC SECTIoN AT 1$30° DAMSTZEAM.

{t“_\.og' ,‘

S ING MANMING, FOIMILA — Q- VA ((.452, IZZ/ZS'/")A

. n
Use - o1& (iDs # 35 Pcﬁ 160 .

SAq,’ =0 - o33

= :
H AGa) PG 2% “‘W% % & CFs _ ,
l S| g 198 | 2.45 oLl | o9 5 {0 "
ol s | 27¢ | 599 y " 12,947
. | s34 | sk | ko | - | v | 3014t _
L 20|8SU | 45T | 5.29 " y S 193, e
/ +
, »',E D-17
P o D F SIS
} /'C . el L - e
'S - ~g, -




- Saggmy

uY--ﬂ/ - pare .80 LOYIS BERCER & ASSOEIATES INC SHEET No..__ %o __oF
CHKD. PY._______ DATE.cocceee . TN E T s DAMS PROJECT o,
SUBJECT oo X2 FALAS ANALYSHE -~ Pog1t AN E5em2yoin
svzo 4 YDy = 3l cow CFs FrzoM <D cuele s
srAqel = |52 \?T
Esumer Qoz
Soeage (3) T SO AC S/2. = 2SS _AC-fT

TRY Leeacn, = 1500

A= \S2.v10%\S 2 L 1o xS + 1e2x TS «(S.2
& -

= s Ligzo & fL6 = >4l & F

Vi= %5 4_‘._‘“:‘{" 1S . 2.9 Ac—F+ o R
Lys,0

el

TR Qp, = Gp, (|- V"“) sxm({ 122\ . 23,590 CFs

Ar=13T% 10 » 127 (1337 100) 4 139 xS X187
z . 2

Vo2 gn¢ +13vo +od - 2ol eE
Vo = 2012 X150 . o3 AC-FT

Ar“b\%'(.,o
\/N = V, Y - 121.9 % lozy  _ w9 51\\1 W2 A~
Tz 2.- - A
Qp, = @p (1 =22\~ 2 413 ere
= P S W 4= :

sthce, = \2.9 BT

so AT 1SU Dls - R 2¢13] Crs
smq;,_- B.¢€ FT




vl oare 5925 LOWS BLRGER & ASSUCIATES 1.  sweer no. 3. or.

.........

) PV ) om ™I
CHKD. BY ______. DATE . oo . J."t{;\_'__':_(.--'_:_)_‘:l_.é _______ ? :-;-;—:; ............ PROJECT ...

N 7 OC>\ T)/S (\O()‘ PAST [RcAD CC'()SS“\)CQ)
SECTOND ’

- - >¢ - ! o S s_?ﬁ-— = 01S
\ff‘ sv T lc‘;q > A .|?,JD 1s)

2 1 ' \

% Aeel e Q% .4 Z% - QCF&.

) SHL [ 190.S | 2.23% 0.6 ¢ SS9 | 969

(o \sud [2st.o | 229 ’ i £212

(S 2o l3dsiel 4.0 o Zl,OZl

19 P40 1391 | b " "o l2g,213

Foz Qo - 24,1351 Crs
S’\ACHEL"’ ‘%I? %

1By Lpetciy s 1200
Ay - (\9? X0 ¥ \S"Z) +<\$‘? ¥ S‘D) = 3»29bL SF [

'Wp + 320L 1200 %s Z 2SS ok
43SLo0

tene Qp, Gpe (1= Y2y = cdist (i =2 ) = 19 g2sers

TR SWGEy = [ EC Ft
A3=<14\& ¥ \D v \4\(,.)4 Sy v (6 = 270

Vy- 2981 1200 9¢,¢ Ac-fT

43, S0
Va: VitVh - Q08 4777 240 AC-FT
L= p 3

Cp, - Qp, (V=82 N. 2431(030) = 20,129. 055
S10 /

S1AGgE, = 4.7 et [ o M za)a: b/s; 2o 12T CFS } |

N - (9 ﬁ1r\C?FL- 14’ Fr'+~* i'
’ {,_’ ‘ A ’
"‘?‘
S ‘-b—- .:#L ¥ f .-




.
oy f _: &;--DATEE;-_?.-?.(J LOUIS GERGER & ASSOCIATES INC. SHEET NO.-__‘;‘:__-_OF
CHKD. BY ______. DATE.. ... f/\.,\LSI:_.-:.__-_‘5_':1[\_&-".‘;_,_-; __________________ PROJECT oo ..
SUBJECT o oo ARSI S viie J.&-».Z.—. .................................................

A docv Bfs (New To sMALe sdBdwisiod)

, s ! (S
sl ke |

20/ N ;.olL

‘}7"9

SOl

+1 A 55\ P'/L‘:\ Q?/j ’,\4’(’7) A ‘ S\L ! Qc_gq

s | e | e | 2.4 loel g s 4l

V0 §seo LS50S 3.6 3 " i " 20, ¢sl

s | {1 9507 | 4oy o ‘ » 4(,/@‘1(0
l

Foe Qpg - 20,127CFS
SUNGEg - (0.0 FT  —  AZEA WIDeNs

”'HZT Lecacity - 1200 [
Ag- toxzovio + (250 v o) = zapdzswd - 4SOV SF ’

Ve o dSi0-\8c0 | 19, ziss- SA ok .
{3sLo
}??:

TRIAC pr(, G, (V- 1} = 20 \73(‘

: 120971 CFs
TRIAL STAGE - 8.2 T
Rg=(gzwzov2z)+ 5oz = 329S SF
Vi - 2395 #1920 . [4o Ac-FT
>SS0
Viv = 186 41do . |3 BC-FT
Z~
Vay
QV+: Q:\?g(‘ . } zu ]?-g<l" 3 - \3 ng C—:S
v AT 4§Zﬂ) P/S O?F-lg 95 ¢=

%IA(qEq__ [ 8\4' F'T

D-20 | RT.«-7.4& 1T

|



b .

—— o vkl =,
N— N\ g A
- &0 ]
A et A g t
. \ . Emtiad - St - ot
i : N ] sah i s | i
B .m L mr e | m apclsz , 1 o - I \ ,
: ! : 2
i _ i M M : = B 6"
; 1 v ! ' " g
L b | m | _ N i
W i ! ! | —F
, i i ; -
‘ | i | __
R AT T A Wy L e = AT Leiber T - ety
oA AR =l [ GNY LES
. : | o |
H ! 1 . 5
T - T
\ w = A “
- E - - R s ~ Bl st . |
AN SURNO G ~ENVAS J
[ i ! | i
! : w ’ : ! !
— ; — | T
1 . ! . " _ !
; ; ! ! ;
; 5 H ; e NN VA Y=
: _m W m A £
11 R m i
“ .. _ ” m
: ; w ! St
: | ! i o
* i . 1 t !
P : M j W B
] : i i S
i ' ! _, il
o e b 0= - i
; i ; ; i
* ; ! “ S = el
i : H ! —
I : P
R ; i
b i ]
N . 3 1
H . ! ! !
i . H i
i | A !
“ ! ! |
! I ; 1. A
; S i S
M M w . it \ } . ..»
! L . g .
N [ ! SERN DY _ ~
o T X e N
T - r
i - _ i [AEVREEERY I DOOR FCHY EEM IR DURE EE DEOE DT o .
i | . . ~ R . . - o..
_CALM. STANDAKD ® CRUSS SECTION ' |
M™NEZ 10X 10 T0 THE HALF INCH :
o
S
r— e e e W e — - GESNS  puSpe D  MEEN  feeee bemw Chemm hma W
-
- Di N
- a
ity - / —
AR - [ N o
-
o ]



o e (2

JUNY

‘ .
4

-

~ AT

LN

26
/o n..
W

IR -
St TN

¢ N

.

SQV ¢ IO

7

\ ,.\.

‘.-...( I/. ' -..Oo; _ﬂ.f.

Lo

t

-

ot e Mottt g  bmmt  mw  bmeei mmse  0EDN  bom

N e



LOUIS BERGER & ASSOC..INC
WELLESLEY , MAS

NATIONAL " D
ND RESERVOIR DAM

RE 55'**"‘@

Jor,




~

—

el Gmameg el

. e T T

N\
——AESN T G e
-

APPENDIX E

INFORMATION AS CONTAIRED IN
THE NATIONAL INVENTORY OF DAMS

i
{




“rM 14 Dan 3vIA SI0NITTe €
SNHVIYIY &
. T - - T TE T e e .\I\t.« _ - cTmeTte ot e .t.\‘.(n -
o S T T
m L25-28%a | b1rave? ML CEILTLIUSET ¢ mENdn 31900
e arrmen’ ; _oomb omslateanse T e
i ua onl avo S
' NOILI2aSNE ¥O4 ALIHOHLNY (IO T DS ) ) >n1 ] .:.U. " o R
e A o b T

I oM ‘w (S

i !
|

32 12 _ 30 *
| 3unvabinw | NDUYE30

B KOILINWISNGD T NSs3w

AINIV ABOIVINGIY

—
.
v
{
‘ t

§¥IT IONT AT NADD N 1400 40 Al “

i _ - _ e . _ . . o
[ - - - ! .
A8 NOILINY ISNOD AG INIHIINNI ,r v -
b ™ T Tt T T T T o oTTmTTT T -
T T PR L2 SR e g e .
% _ ~ .“ ! ﬁ jue?ng Wov 12 % ‘
{ ! 1 Ve e e = - e
i e H DO I N e B )
\ .tﬂ.m.m..\..x Pk APRPRT R N PP Y . Y () ‘ba»mw‘_.i.. _adaﬁﬂ,‘. N .zumvws I youvessia |
: SHI0YNCHIVOIAYN )L AMIYYIUIMOd | gwnioa [ woeavear )
el i\)n.ts 1):‘:! TS o - w o« » n £ K'Y ") o
PR S . I - - - e~ .
4 h-
SYEVIGY W
e . . s memmeene [ -

I ot
aprINED N N Y] 2 s \\..
T ,- ‘
SI50dte eI

METENE
| ue g ...Z:__‘

Wy /x5A ¢ 838 QA42A¥a W Ay A0

- — Iﬁ— ’ 11 - o -
(- T T Ty T T T T - e - - ‘H‘f\,.l N .
g « ONY 1L N0d A WM »IOACTN I m...., '

:::.L:Tl,,}: ,
SWINA-RAOS -ALID i can (8 ey .
Fov 31 LSNMOD 1S VN #)H,\! " ‘.wﬁia ww oo ,_; ﬂ

. NOVIY W04

\,l., 1IN ’ ") I e ..v .ﬁ._ e . R
~10A~388 (neiald
ANBSONIFGG ) 3NN ~ INYH BYIC0S
L e e e e e o e o b e e e - —
o )

x,ls\;..4:‘.¢ t
lecnnrec v.aam» pretin]
_.;:z: Aol usmw s
P 34va tuadw | 30N 1IHN0)! JunLtiv )
Toow T W ®

TorTT T e T TS mmemm e e 1 YTy v 7 I ﬁ.‘..t‘
x¥Q H1OANISTFP ONEAULEOA ] M y o ea ,..oafu Iy A2 w:“
R, - - . - H ! :

w [ K . ... Ll
NIV ey Awod .:swi;







