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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

JUN 19 1939

Honorable Ella T. Grasso

Governor of the State of Connecticut
State Capitol

Hartford, Connecticut 06115

Dear Governor Grasso:

Inclosed is a copy of the Case Pond Upper 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 & visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described im Sectiom 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,
Mr. Robert C. Dennison & Mr. Andrew Ansaldi, Manchester, Connecticut
06040.

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 cooperatlion in carrying out this
program.

Sincerely,

Incl % . fsgusnm

As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE T INSPECTION REPORT

Identification No.: CT 00560

Name of Dam: Case Pond Upper Dam

City: ‘ Manchester

County and State: Hartford County, Connecticut
Stream: Birch Mountain Brook

Date of Inspection: , November 14, 1979

BRIEF ASSESSMENT

Case Pond Upper Dam is a 110-year old earth embankment, used to impound
water of the Birch Mountain Brock for recreational purposes. The dam is irreqularly
shaped in plan and section with an approximate length of 300 feet and a maximum
height of 16 feet. The spillway is 87 feet long with a crest elevation about 2 feet
below the top of the dam.

The drainage area for Case Pond Upper Dam is approximately 1.6 square miles.
The maximum storage capacity of 52 acre-feet along with the maximum height of 16
feet place the dam in the "Small" size category. A breach of the dam could cause
appreciable damage to a highway bridge located approximately 600 feet downstream
of the dam, but it is unlikely that any lives would be lost. Therefore, the dam is
classified in the "Significant" hazard potential category. The recommended test flood
for a "Small” size, "Significant” hazard dam ranges from the 100-year flood to one-half
of the Probable Maximum Flood (PMF). The selected test flood for this structure is
one-half of the PMF,

The peak test flood inflow for Case Pond Upper Dam is 1,470 cfs. The routed
test flood outflow of 1,460 cfs overtops the dam by 0.5 feet. The spillway is capable
of discharging 810 cfs, or about 56 percent of the routed test flood outflow, prior to
overtopping of the dam. A breach of the dam would result in a 3.1-foot depth
{contained within the channel banks) of flow at the first residential area (an apartment
complex), located about 4,400 feet downstream of the dam.

The dam appears to be in poor condition. Many trees, with trunks up to 3 feet in
diameter, are growing on both the upstream and downstream faces of the dam as well
as on the crest. No ercsion protection is provided on the upstream face. Seepage
(about 2 gpm) was observed during the inspection about 10 feet downstream of the
dam. No emergency low level outlet exists for drawing down the impoundment.



Within one year after receipt of this Phase 1 Inspection Report, the Owners
should retain the services of a qualified, registered professional engineer, experienced
in the design and construction of dams to: 1) investigate the cause of the seepage
located in the vicinity of the downstream toe of the embankment and assess the need
for remedial action; 2) direct the removal of trees and root systems from the dam and
within a 20-foot wide area surrounding the dam; 3) design a low level outlet for
emergency drawdown of the pond; and 4) investigate the abandoned 12-inch diameter
pipe to insure that the pipe is not under pressure through the embankment.

In addition, the Owners should perform the following operation and maintenance
work: 1) install riprap or other means of protecting the upstream face of the dam; 2)
repair all deteriorated concrete and rmasonry surfaces; 3) repair the cracks between
the spillway wall and the rock foundation; 4) develop and implement an ongoing
operation and maintenance program; 5) initiate a program of annual! technical
inspection; and 6) develop a flood warning plan so that downstream residents will be
notified in the event of possible overtopping and/or failure of the dam.

O'BRIEN & GERE ENGINEERS, INC,

Date /C’MM/?(F,O
/




This Phase I Inspection Report on Case Pond Upper 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 Inspection of
Damg, and with good engineering judgment and practice, and is hereby
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Contrel Branch
Engineering Division

LS

ARAMAST MAHTESIAN, MEMBER
Foundation & Materials Branch
Engineerding Division

P LAZS

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMERDED:

Eééz B. FRYAR ‘ 5

Chief, Engineering Division



PREFACE

This report is prepared under guidance contained in the Recommended
Guidelines for Safety Inspection of Dams, for Phase I Investigations. Copies of
theses 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 inspections. 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 reservoir 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 conditions 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 dam 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 will continue
to 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 cenditions be
detected.

Phase I inspections are not intended teo provide detailed hydrolegic 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 necessarily 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,

The Phase [ Investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and railings and other
items which may be needed to minimize trespass and provide greater security for
the facility and safety to the public. An evaluation of the project for compliance
with OSHA rules and requlations is also excluded.
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UPSTREAM OVERVIEW OF THE DAM WITH THE TREE COVERED EMBANKMENT TO
THE LEFT. (11/14/79)

DOWNSTREAM OVERVIEN AS OBSERVED FROM THE RIGHT ABUTMENT. (11/14/79)




e

VR

N

(‘.Highla'y\;- i
Sl

:

FIGURE 1

REGIONAL
VICINITY MAP

SCALE 1:24000




NATIONAL DAM INSPECTION PROGRAM
PHASE TINSPECTION REPORT
CASE POND UPPER DAM

SECTION 1

PROJECT INFORMATION

1.1 General

a. Authority. The National Dam Inspection Act (Public Law 92-367) was passed by
Congress on August 8, 1972, Under this Act, the Secretary of the Army was
authorized to initiate, through the Corps of Engineers, the National Program for
Inspection of Dams throughout the United States. Responsibility for supervising
inspection of dams in the New England Region has been assigned to the New England
Division of the Corps of Engineers.

O'Brien & Gere Engineers, Inc. has been retained by the New England Division to
inspect and report on selected non-federal dams in the State of Connecticut.
Authorization and Notice to Proceed were issued to O'Brien & Gere by a letter dated
November 6, 1979 and signed by Col. William E, Hodgson, Jr. Contract No. DACW33-
80-C-0014 has been assigned by the Corps of Engineers for this work.

b.  Purpose. The purpose of inspecting and evaluating non-federal dams is to:

1. Identify conditions which threaten public safety and make the Owner
aware of any deficiencies so that he may correct them in a timely manner.

2. Encourage and prepare the states to initiate an effective dam safety
program for non-federal dams as soon as possible,

3. Update, verify and complete the National Inventory of Dams.

1.2 Description of Project (information with regard to this dam was obtained from
Mr. Robert C. Dennison, co-Owner of Case Pond Upper Dam)

©a. lLocation. Case Pond Upper Dam is located on Birch Mountain Brook in the
southeastern corner of the City of Manchester, Connecticut. The dam is shown on the
USGS Quadrangle entitled "Manchester, Conn." at coordinates N41 945, 73 w72929.3, A
regional location plan of Case Pond Upper Dam is enclosed as Figure 1 on page vi.

Birch Mountain Brook merges with Porter Brook to form an Brook about 1.5
miles west of the damsite. Hop Brook continues westward for approximately four
miles where it joins the Hoekanum River at Laurel Lake.



The potential damage area is the highway bridge located about 600 feet
downstream of Case Pond Upper Dam. The initial residential area is an apartment
complex located approximately 4,400 feet downstream of the dam.

b.  Description of Dam and Appurtenances. Case Pond Upper Dam is an irregular
earth embankment with an approximate length of 300 feet and a maximum height of
about 16 feet with a variable crest width ranging from 15 feet to 65 feet. The
unprotected upstream face of the dam is on a slope of about 1H:1V. The downstream
face of the dam is partially retained by a vertical stone masonry wall about 100 feet
long and 16 feet high. The remainder of the downstream face of the dam is an a slape
which averages ZH:1V.

The concrete spillway located between the embankment and right abut-
ment is 87 feet long. The downstream face of the spillway which extends a maximum
of three feet above the irregular bedrock foundaticn, is vertical. The spillway is
supported by four small concrete buttresses on the downstream side of the spillway.
The spillway section has been integrated into three pre-existing stone masonry piers
which supported a pedestrian bridge removed years ago.

C. Size Classification. Case Pond Upper Dam has a maximum height of
approximately 16 feet and a maximum storage capacity of 52 acre-feet. The criteria
for the "Small" size category includes dams which have less than 1,000 acre-feet of
storage capacity and are less than 40 feet high. Therefore, Case Pond Upper Dam is
classified as a "Small" size structure.

d. Hazard Classification. The potential damage area is considered to be a
highway bridge (Spring St.) located approximately 600 feet downstream of the dam.
Breach flows would travel through Case Pond Lower Dam then down a steep incline to
the Spring Street Bridge. The first residential area is an apartment complex located
about 4,400 feet downstream of the dam. The failure analysis indicated that breach
floodwaters would be contained within the channel banks at this location. A failure of
the dam could result in appreciable damage to the highway bridge, but it is unlikely
that lives would be lost at any downstream location. Therefore, Case Pond Upper Dam
is classified in the "Significant™ hazard potential category.

e. Ownership. The co-Owners for Case Pond Upper Dam are:

Mr. Robert C. Dennison Mr. Andrew Ansaldi

700 Spring Street 81 Battista Road

Manchester, Connecticut 06040 Manchester, Connecticut 06040
Telephone: 203-643-4986 " Telephone: 203-649-5249

f. Operator. The dam is not equipped with any operating facilities other than
an inoperable valve on an abandoned 12-inch diameter pipe which was used to provide
water for a nearby mill. The Owners would perform any operations associated with

the dam.

g. Purpose _of Dam. The dam currently impounds water for recreational
purposes. , '



h. Design and Construction History. The dam was originally built about 1870.
Since that time, the spillway has been revised three times; in 1880, the masonry
portion of the spillway wall was built; in 1890, the present spillway was constructed;
and in 1962, the spillway was repaired.

i Normal Operating Procedures. There are no operating procedures for this
site.

1.3 Pertinent Data

a. Drainage Area. A 1.6 square mile watershed, ranging from Elevation 785
at Birch Mountain to Elevation 448 at normal pool, drains to Case Pond Upper Dam.
The area is primarily forested with some upstream residential development.

b. Discharge at Damsite.

1. Outlet Works. The only known outlet is an abandoned 12-inch diameter
valve and pipe which used to provide water for a nearby mill. According to Mr.
Dennison, the valve has been inoperable for at least 10 years.

2. Maximum Known Flood. According to Mr. Dennison, the embankment
was overtopped in September, 1938, but he does not recall the depth of overtopping.
Details associated with this event, as it related to Case Pond Upper Dam, are not
recorded.

3. Ungated Spillway Capacity at Top of Dam. The capacity of the spillway
at the top of dam Elevation 450.0, is approximately 812 cfs.

4, Ungated Spillway Capacity at Test Flood Elevation. At the test flood
Elevation 450.5, the spillway capacity is 1,134 cfs.

5. Gated Spillway Capacity at Top of Dam. Not Applicable.

6. Gated Spillway Capacity at Test Flood Elevation. Not Applicable.

7. Total Spillway Capacity at Test Flood Elevation. (See 4 above)

8. Total Project Discharge at Top of Dam. The total project discharge,
with the pool elevation at the top of dam Elevation 450.0, is estimated to be 812 cfs.

9. Total Project Discharge at Test Flood Elevation. The total project
discharge at the test flood Elevation 450.5 is estimated to be 1,458 cfs.

C. Flevation. (NGVD)

1. Streambed at Toe of Dam 4347
2. Bottom of Cutoff Unknown
3. Maximum Tailwater Unknown
4. Recreation Pool 448
5. Full Flood Control Pool N/A
6. Spillway Crest (Ungated) ' 448
7. Design Surcharge {Original Design) Unknown
8. Top of Dam 450
9. Test Flood Surcharge 450.5



.

f.

g.

h.

il

Reservoir Length. (Feet)

1.
2,
3.
4.
5.

Normal Pool

Flood Control Pool
Spillway Crest Poo!
Top of Dam Pool
Test Flood PPool

Storage. (Acre-Feet)

1.
2.
3.
4.
5.

Normal Pool

Flood Control Pool
Spillway Crest Pool
Top of Dam Pool
Test Flood Poal

Reservoir Surface Area. (Acres)

1
2.
3.
4.
5.

Normal Pool

Flood Control Pool
Spillway Crest Pool
Top of Dam Pool
Test Flood Pool

Dam Data.

Type

Length

Height

Top Width

Side Slopes (Upstream)
(Downstream)

Zoning

Impervious Core

Cutoff

Grout Curtain

Diversion and Requlating Tunnel.

Not Applicable

Spillway.

L.
2.
3.
4.
.
6.

Type

Length of Weir
Crest Elevation
Gates

Upstream channel
Downstream Channel

1,800

N/A
1,800
3,100
3,200

30
N/A
30
52
61

Earth Embankment

300 feet

16 feet

Variable, 15 feet to 65 feet
1H:1V

2H:1V

Unknown

Unknown

Unknown

Unknown

Caoncrete Overflow

87 feet

448

None

Case Pond Upper

Case Pond Lower and steep rock gorge



js Regulating Outlet.

1. Invert Elevation 435%
2. Size 12-inch diameter
3. Description Cast Iron Pipe
4. Control Mechanism Gate Valve (Inoperable)
5. Other Abandoned QOutlet



SECTION 2

ENGINEERING DATA

2.1  Design

According to the co-Owners, there is no design information available.
2.2  Construction

No construction information exists except for knowledge of approximate con-
struction dates. The dam was originally constructed in about 1870 and since that time,
modifications have been made to the spillway (see Section 1.2-h).

2.3 QOperation

Other than the abandoned 12-inch diameter outlet, which was used to' convey
water to a nearby mill, there are no operating facilities at this site.

2.4 Evaluation

a, Availability. There is no information available with respect to the design
and construction of the Case Pond Upper Dam.

b. Adequacy. Although no drawings or engineering information with respect
to Case Pond Upper Dam is available, it is believed that sufficient information has
been obtained during the field inspection and through conversations with the Owners,
to conduct a Phase 1 dam evaluation.

C. Validity. There is no reason to question the validity of the information
obtained from the Owners.



SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. Case Pond Upper Dam was inspected on November 14, 1979, At
the time of inspection, the pool elevation was approximately at the spillway crest
(Elevation 488.0). Underwater areas were not inspected.

A checklist of observations and comments made during the inspection is
included as Appendix A.

b. Dam. The dam is an earth embankment partially retained on the down-
stream slope by a vertical stone masonry wall in the vicinity of the left abutment. It
is irregular in plan and section and is almost completely obscured by large trees and
brush growing on the dam. The following conditions were observed during the field
inspections:

1. The unprotected upstream face of the embankment is on a slope of
1H:1V and there is evidence of some erosion at several locations.

2, The dam crest to the left of the spillway is almost completely
overgrown with large trees and brush. A few of the trees have trunk diameters of at
least three feet. The larger trees range up to 50 feet in height. No evidence of
settlement, cracks, or other indication of surface deficiency, was observed.

3. About 100 feet of the downstream face of the dam, towards the left
abutment, is retained by a vertical 16-foot high stone masonry wall. The wall appears
to be in fair condition with some loss of mortar, but no evidence of leakage through
the wall or vertical or horizontal misalignments were observed. Rust-colored seepage,
with a flow estimated to be about two gallons per minute, was observed in the old
streambed about 10 feet downstream of the retaining wall (Page C-4). The soil in the
area of the seepage is very soft. According to Mr. Dennison, this conditicn has
remained unchanged for many years.

4, The downtream face of the dam, between the retaining wall and
spillway, is on a slope which averages about 2H:1V with some portions as steep as
1H:1V. The surface is heavily overgrown with brush and large trees. The seepage
described above has created minor sloughing and erosion of the slope in the vicinity of
the toe. :

Several photos of the conditions described above are included in Appendix
C.

c. Appurtenant Structures. The spillway consists of a concrete wall, approx-
imately three feet high and 87 feet long. The concrete generally appears to be in fair
condition except for some spalling along the downstream face of the wall. In addition,
some leakage was observed at the base of the wall near the right abutment.

3-1



The valve house is in fair condition. The valve on the 12-inch diameter outlet
pipe has not been operable for at least 10 years. The 12-inch diameter outlet pipe also
has not been used for at least 10 years.

d. Reservoir Area. The area bordering the pond is well vegetated but
indications of erosion were observed on the banks. According to the Owners, the pond
has appreciable sediment accumulation. They do not believe that the water is any
more then 6 feet deep at any point in the impoundment.

e, Downstream Channel. The channel immediately downstream of the spill-
way is formed by an outcropping of bedrock. Water flowing over the spillway
discharges down the bedrock and into Case Pond Lower. The dam for Case Pond
lLower is a stone masonry structure with a stone masonry bridge built on its crest. The
gradient of Birch Mountain Brook for about 4,000 feet downstream of Case Fond
Lower Dam is relatively steep. The stream channel drops about 170 feet in this reach.
The stream channel is overgrown with trees and brush but, due to the slope, the flow
of water is not significantly impeded.

An estimated 1.5 miles downstream of Case Pond Upper Dam, Birch
Mountain Brook joins Porter Brook to form Hop Brook. Hop Brook continues westward
for approximately 4 miles where it joins the Hockanum River at Laurel Lake. Beyond
the initial 4,000 feet downstream of Case Pond Upper Dam, the stream channe! is on
an estimated gradient of 0.4 percent with few obstructions aside from numerous
bridges.

3.2 Ewvaluation

The dam is considered to be in poor condition. All of the trees and brush,
especially the large trees, should be removed from the embankment crest and both the
upstream and downstream faces. Erosion protection should be provided for the
upstream face of the dam. The seepage condition and the necessity for a low-level
outlet should be investigated,



SECTION 4

OPERATION AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. Since there are no operating facilities currently in use at the
site, there is no designated operator. MHowever, co-Owner Mr. Dennison, lives close to
the dam and is familiar with past operation of the abandoned outlet, which used to
furnish water to a nearby mill. According to Mr. Dennison, the outlet has been
inoperable for at least 10 years.

b. Description of Any Warning Systemn in Effect. According to Mr. Dennison,
there is no formal warning system which would alert downstream property owners of
an impending dam failure.

4,2 Maintenance Procedures

a.  Geperal. According to Mr. Dennison, no maintenance has been performed
on the dam for several years.

b. Operating Facilities. According to Mr. Dennison, the 12-inch diameter
outlet has been inoperable for at least 10 years.

4.3 Evaluation

The lack of an operation and maintenance program is reflected by conditions
observed at the dam. A program should be established which would include periodic
removal of vegetation from the dam, and repair of structural and operational elements
of the dam.



SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

The 1.6 square-mile area draining to Case Pond Upper Dam consists primarily of
steep, forested terrain with some residential development. Topography within the
watershed ranges from Elevation 785 at Birch Mountain to Elevation 448 at normal
pool. '

5.2 Design Data

Hydraulic and hydrolegic data used for the design of Case Pond Upper Dam are
not available, according to the Owners.

5.3 Experience Data

According to Mr. Dennison, the embankment was avertopped in September 1938,
but he does not recall the depth of the overtopping. Details associated with this
event, as it relates to Case Pond Upper Dam, are not recorded.

5.4 Test Flood Analysis

The recommended test flood range for a "Small" size, "Significant" hazard dam is
from the 100-year flood to one-half of the Probable Maximum Flood (PMF)., Based
upon the potential for appreciable damage to the downstream highway bridge, one-half
of the PMF has been selected as the test flood.

Hydraulic and hydrologic calculations were performed with the assistance of the
HEC-1-DB computer program. The flood hydrographs were constructed from Snyder
unit hydrographs using average coefficients, an initial infiltration of zero, and a
constant loss rate of 0.05 inches per hour. The Hop Brook Adjustment Factor was used
to reduce the Probable Maximum Precipitation (PMP) based on the drainage area.

Stage vs. discharge and stage vs. storage relationships were developed for Case
Pond Upper Dam for routing of the test flood through the pond and to the downstream
flood impact area. The water surface elevation for Case Pond Upper was assumed to
be at the spillway crest elevation at the beginning of the hypothetical storm event.

The test flood peak inflow to Case Pond Upper Dam was computed as 1,470 cfs.
The routed test flood outflow of 1,460 efs corresponds to a stage elevation of
approximately 450.5 or 0.5 feet above the top of the dam. The spillway is capable of
discharging 810 cfs or about 56 percent of the routed test flood outflow prior to
overtopping of the dam.



5.5 Dam Failure Analysis

Failure of Case Pond Upper Dam was simulated through the use of the HEC-1-
DB computer program. It was assumed that a 75-foot wide by 15-foot deep breach
with vertical side slopes would develop over a two-hour period. Furthermore, failure
was assumed to occur with the pool elevation at the top of the dam.

The maximurn breach discharge of 812 cfs was routed to the initial residential
area which consists of an apartment complex located about 4,400 feet downstream of
the dam. The analysis indicates that the depth of flow in the stream channel would
increase from about 0.5 feet to 3.1 feet and would remain within the channel banks.

However, the breach outflow could cause appreciable damage to a highway
bridge (Spring St.) located across the channel approximately 600 feet downstream of
the dam. Since no residential areas would be endangered by a breach flood, the
highway bridge is considered to be the flood impact area.



SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The roots of large trees growing on the embankment may be providing seepage
paths through the dam and could be dislodging joint material from the downstream
masonry retaining wall., High winds could uproot the trees causing removal of
significant volumes of embankment material. The rust-colored seepage in the vicinity
of the downstream toe of the embankment indicates that seepage paths may have
developed through the embankment or foundation. Although the condition has
remained constant for many years, according to Mr. Dennison, the potential remains
for piping of fine-grained soil from the embankment.

6.2 Design and Construction Data

No design and construction data are available according to Mr. Dennison.

6.3 Post Construction Changes

Since the original construction of the dam around 1870, the spillway has been
revised three times; in 1880, the masonry portion of the spillway wall was built, in
1894, the present spillway was constructed; and in 1962, the spillway was repaired.

6.4  Seismic Stability

Case Pond Upper Dam is located in Seismic Zone 1 on the "Seismic Zone Map of
Contiguous States™. Therefore, according to the Recommended Guildelines for Phase 1
dam inspections, the dam need not be evaluated for seismic stability.



SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The dam is considered to be in poor condition. The following
observations help to substantiate this assessment:

1. A significant amount of seepage (about 2 gpm) was observed in the
vicinity of the downstream toe of the embankment about 10 feet from the downstream
embankment retaining wall.

2. The dam is almost completely overgrown with large trees (up to 3 feet
in diameter and 50 feet high) and brush.

3. No means of protecting the upstream face of the dam has been
provided.

4. The impoundment cannot be lowered because of the lack of a low level
outlet.

5. Leakage is occurring under the spillway wall near the right abutment.
6. Martar between stones in the retaining wall is cracked or missing.
7. The concrete spillway wall and buttresses are spalled.

b. Adequacy of Information. Sufficient informatien has been obtained
through field observations and through discussions with the Owners to conduct a Phase
I dam evaluation.

c. Urgency. The recommendations and remedial measures presented in this
Section should be implemented within one year of receipt of this Phase I Inspection
Report.

7.2 Recommendations

It is recommended that the Owners retain the services of a qualified, registered
professional engineer, experienced in the desigh and construction of dams, to perform
the following services:

1. Investigate the causes of the seepage located in the vicinity of the
downstream toe of the embankment (about 10 feet downstream of the retaining wall)
and at the base of the spillway wall and assess the need for remedial action at each
location.



2. Direct the removal of trees and root systems from the darm and within a
20-foot wide area surrounding the dam. Voids left in the embankment as a result of
such removal should be backfilled with suitable thoroughly compacted material.

3. Design a low level outlet for emergency drawdown of the pond.
4, Investigate the abandoned 12-inch diamater pipe to insure that the pipe
is not under pressure through the embankment. If the pipe is under pressure, then it

should be plugged.

7.3 Remedial Measures

a. Operation and Maintenance Procedures. The Owners should also implement
the following operation and maintenance procedures:

1. Riprap or other means of protecting the upstream slope of the dam
should be provided.

2. All deteriorated concrete and masonry surfaces should be repaired,

3. Cracks between the spillway wall and the rock foundation should be
repaired.

4. An ongoing operation and maintenance program should be developed and
implemented.

5. A program of annual technical inspection should be instituted.

_ 6. A flood warning plan should be developed so that downstream residents
will be notified in the event of possible overtopping and/or failure of the dam.

7.4  Alternatives

As an aglternative to the above recommendations and remedial measures, the
pond could be drained and the dam removed.
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VISUAL INSPECTION CHECK LIST

INSPECTION TEAM ORGANIZATION

Project: Case Pond Upper Dam
National LD. #: CT_00560
Location: Manchester. Connecticut
Type of Dam: Earth Embankment/ Masonry
Inspection Date(s): Novemher 14, 1979
Weather: Overcast, 40's
Pool Elevation: 448 * MSL

Inspection Team

Leonard Beck - ('Brien & Gere Structures

Steven Snider O'Brien & Gere Foundations & Materials
Alan Hanscom O'Brien & Gere Structures

Rodney Georges Bryant & Associates Hydrology/Hydraulics

*Mr. John J. Williams, Vice-President, O'Brien & Gere has visited the site but not
necessarily in conjunction with the inspection team.

Owner's Representative

Mr. Robert C. Dennison and Mr. Andrew Ansaldi, Co-owners.
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Project:

VISUAL INSPECTION CHECK LIST

Case Pond Upper Dam

National LD. #:

CT 00560

Date(s):

November 14, 1979

AREA EVALUATED CONDITIONS
DAM EMBANKMENT
Crest Elevation : 450 NGYD
Current Pool Elevation 448 NGYD

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 Movements of Structural

Items on Slopes

Trespassing on Slopes

Vegetation on Slopes

Sloughing or Erosion of Slopes or Abutments

Rock Slope Protection - Riprap Failures

52 Acre-feet

None Observed

N/A

None Obﬁerved

None Observed

No misalignment observed

No misalignment observed

Stight erosion at spillway abutments

None Ohserved

Not significant
Erosionon u/s face
Trees, brush over entire dam

Sloughing on u/s and d/s slopes
of eastern portion of embankment

No riprap observed

A-2




VISUAL INSPECTION CHECK L.IST

Project: Case Pond Upper Dam
National 1.D. #: CT 00560
Date(s): November 14, 1979

AREA EVALUATED

CONDITIONS

DAM EMBANKMENT (Con't)

Unusual Movemgnt or Cracking at or near Toes
Unusual Embankment or Downstream Seepage
Piping or Boils

Foundation Drainage Features

Toe Drains

Instrumentation Syst,_em

None Observed

~ {gpm deep orange - colored
seepage ~20 feet d/s of retaining

wall

Seepage is "boiling"

Unkndwn

Unknown

None




VISUAL INSPECTION CHECK LIST

Project: Case. Pond Upper Dam
itional L.D. #: CT 00560
Date(s): November 14, 1979

AREA EVALUATED

CONDITIONS

JTLET WORKS - SPILLWAY WEIR, APPROACH

AND DISCHARGE CHANNELS

Approach Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Fleor of Approach Channel
Weir and Tréining Walis
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes
Discharge Channel

General Condition

Good

None Observed

ane Observed

Much sediment - several feet
per Mr. Dennison

Goqd

None Observed

d/s side - scattered

None Observed

At base of weir wall near

western abutment

None CObserved

Rock ledge - good slope. Not
Tikely to submerge weir.
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VISUAL INSPCCTION CHECK LIST

Project: Case Pond Upper Dam
National 1.0D. #: CT 00560
Date( s): ' November 14, 1979

AREA EVALUATED

CONDITIONS

JUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS (Con't)

Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Not significant
Several in Channel
Very rough, 1edge and loose stones

Trees
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APPENDIX B
ENGINEERING DATA*

TABLE OF CONTENTS

Page
SITE PLAN B-1
SPILLWAY PLAN & SECTION B-2

*Note: A1l elevations refer to National Geodetic Vertical Datum (NGVD).
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APPENDIX C
SELECTED PHOTOGRAPHS GF PROJECT

LOCATION PLAN

Site Plan Sketch

PHOTOGRAPHS
No..
1. Dense tree cover on the downstream face of the dam.

2.

12.
13.
14,

Dense tree cover on the top of the dam looking towards
the left abutment.

Vertical downstream masonry wall near the left abutment.
View along the spillway crest looking towards the right
abutment.

Seepage through the spiliway wall.

Discharge immediately downstream of the spillway.
Seepage which begins about 10 feet downstream of the
vertical downstream masonry wall of the dam.

- Seepage flow as viewed from the crest of the downstream

vertical masonry wall of the dam.

Masonry bridge built over the Case Lower Pond Dam
approximately 600 feet downstream of the Case Upper Pond
Dam.

Discharge over the Case Lower Pond Dam.

Region approximately 100 feet upstream of the spillway

where water has overtopped the right bank of the pond in

the past.

Region to the right of the Case Lower Pond Dam where discharge
would be concentrated during periods of excessive flow.
Factory complex about 900 feet downstream of Case Upper Pond
Dam,

Apartment complex about one mile downstream of Case Upper
Pond Dam.

Page

Page
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1. DENSE TREE COVER ON THE DOWNSTREAM FACE OF THE DAM. (11/14/79)

Z. - DENSE TREEICOVER ON THE TOP OF THE DAM LOOKING TOWARDS THE.
LEFT ABUTMENT. (11/14/79) :
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3.

VERTICAL DOWNSTREAM MASONRY WALL NEAR THE LEFT ABUTMENT.
(11/14/79)

4. VIEW ALONG THE SPILLWAY"
CREST LOOKING TOWARDS THE
RIGHT ABUTMENT. (11/14/79)
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5. SEEPAGE THROUGH THE SPILLWAY WALL. (11/14/79)

6. DISCHARGE IMMEDIATELY DOWNSTREAM OF THE SPILLWAY. (11[14/75)
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7. SEEPAGE WHICH BEGINS ABOUT 10 FEET DOWNSTREAM OF THE VERTICAL
DOWNSTREAM MASONRY WALL OF THE DAM. (11/14/79)

8. SEEPAGE FLOW AS VIEWED FROM THE CREST OF THE DOWNSTREAM
VERTICAL MASONRY WALL OF THE DAM. (11/14/79)
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9. MASONRY BRIDGE BUILT OVER THE CASE POND LOWER DAM APPROXI-
MATELY 600 FEET DOWNSTREAM OF THE CASE POND UPPER DAM.
(11/14/79)

10. DISCHARGE OVER THE CASE POND LOWER DAM SPILLWAY. (11/14/79{

C-5



o 1 ) -él‘- . _H "

11. REGION APPROXIMATELY 100 FEET UPSTREAM OF THE SPILLWAY
WHERE WATER HAS IN THE PAST OVERTOPPED THE RIGHT BANK OF THE
POND. (11/14/79)

12. REGION TOITHE RIGHT OF THE CASE POND LOWER DAM WHERE DIS—‘
CHARGE WOULD BE CONCENTRATED DURING PERIODS OF EXCESSIVE FLOW.
(11/14/79) : : '
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13. FACTORY COMPLEX ABOUT 900 FEET DOWNSTREAM OF CASE POND
UPPER DAM. (11/14/79)

14. APARTMENT COMPLEX ABOUT ONE MILE DOWNSTREAM OF CASE POND
UPPER DAM. (11/14/79)
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CASE POND UPPER DAM

APPENDIX D
HYDROLOBIC & HYDRAULIC COMPLITA J7ONS
TABLE oF COMNTENTS

PAGE
REGIONAL VICINITY MAL SHOWING FLOOD IMPACT AREA D-4
DRAINAGE AREA CHARACTERIISTICS , Tp LOMPUTATION S,
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DOWN STREAM] LCROSS SELTIONS FOR BREALCH ROLITING D-5

STAGE-DISCHARGE & STAGE-STORME CURVES, CASE PD.UPPER DAM  D-6
HEC-1 DAM JAFETY VERSION, COMPUTER OUTPUT W/D BREALH D-7400-40
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> SUM 22, 21.68  1.20  Be1a2,
P e SRR C R - - B8Rk b= B8] )4 —30,) (- 252535 —
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o048 LT T 2 L2 2-2-¥-3 LE2 2-5-2-2 2 2-23 HEFTHERDND SRR TERE
uanAr;q%Pju'_'inz'r:ur
ROUTED OUTFLOW FHOM CASE POND UPPER
ISTAQ  ICOMP  JECON  ITAPE  JPLT JPRT  INAME ISTAGE  1aUTO
Cas-u 1 9 0 o 0 1 o
..‘}L AOHTIMG-D-4 T4
0L0SS  CLUSS AVG IRES  ISAME 10PT 1PMP LSYR
o 0.0 0,000 0,00 1 1 0 0
NSTPS  NSTOL LAG  AMSKK X TSK  STORA ISPRAT
o i 0 0 0,000 0,000 0,000 -448, -1
STAGE 448,00 449,00 450,00 451,00 452,00 453,00 454,00 455,00/ Stage -Discharpe Dals
3 FLOW 4049 2o Fr00- 812400 204540 3935w 00— 6364~ 00— 9305, 00127640 £
- SURFACE AREA= 0. 6. 18, 35.3
9, o -
CaPACITY= 0. 30, s2. 309, { Stae - StTorage Daty
|3 ELE"-‘-‘-’;"”" 433y 458, 450 hAgy
CREL  $PWID coaw EAPW  ELEVL CoOL  CAREA EXPL
Ny ' 4480 ot 00 e O0- Dt 00
. Dad DATA
U FoPEt COU—EXPO—DAMMID——— - S
450,90 0.0 0.0 9.
0:2 PME
Ny Y NPEPTIL T TSP AP T3 EFA—— AT T ME 10 Co Lo :
L FIEARTUUTICOON— T T /T LI S = [ AL R AT A LAl ) :
4.3 PMF ;
0 PEAK—OUFFLOW—15 AT 44T FHHE—1850—HOURS LT - —!
o4 PMF . ‘ i '
0 AEAK—OYFFEOW—15 FH6 AT FEHE— v 5 0—HOUHS © i b
;oo ) :
0.5 PMF ST wmed
Q) e oSty A T M E—— L8 50— HOURS TToi T o T
L. : |
0.6 PrpE
W PEAR—RHFLOW—ES T T B HURS
1
0.7 FMF ‘ I
) PEAK—OUHFFEOA—I5 2840 AF—FHME— 185 H—HAURE ! i —
UNITED COMPUTING SYSTEMS, INC.

0.8 PmE

I

PEAK QUTFLOW IS 2340, AT TIME

2.2 FPMmE

18,25 HOURS

R
i,

PMmLE
\ﬁ' PEAX QUTFLOY 15 2924, AT I1MF

PEAK QUTFLO# IS 2632, a7 TIME |8.2% HOURS

1A% HOUKS

(O R & T

]

O
LR IR EEINT PV -l ]
et e A b

-

g



B S PR P P e

Y
o — l
M TP E—PEAN=R AT 10— ECANDR LG COMPUTATIONS )
- FLOA4S 1N CUBIC FEET PER SECUND (CUBIC METEWS PER SECOND)
AREA IN SQUARE MILES (SOUARE K[LOMETERS)
RATIOS APPLIED TO FLOWS .
SPERATEON STATLOM AHEA PEAN—RATLS 1 RATH8 2—RATED 3 QATEG 4 PR & ¥ 5—RAYTO FA RAF-I0 e ] RATIO 8 A4 T-10 B B )
.20 .30 .40 .50 60 .70 .80 »90 1.00 ;
5 st Flood faak Influs — "0
) HYDROGRAPH AT  €aS-U - 1.59 - 1 587, RBO. 1173, 1667. 1760, 2054, 2347, 2640, 293a,
S Y] ( lé.oly{  2a.92)( 233.23)( [41.54) 49,8411 S58.151(  66.46H( T4 TTIL  83.07) : N
Y
kY , :
ROUTED TO CAS=U 1.59 1 ste, 874, 1166, 1458, 1749. 2040, 2340, 2632, 2924, '
( 4,12) U 16.370¢ 24,750 (  33.02) 1 41,2830 49,52)¢ ST.T73( 66,260 ( 74.54)( 82,81) N
" .
7
/Lﬁ)m'uf Test Flood Owtor
0
) (9]
. TEST FLooD RESULTS AT CASE PoND LPA=R DAM 5
fme— = o .. - . e e — - e = - 2
- SilemaRy gF gAd SAFELY ANALYSIS ' 0
o) ANy v INET AL VALUE SPILLWAY_CREST FOR_OF O AM— o)
ELEVATION 448,00 448,00 450,00
STORAGE 30, 30, S2.
) OuFFE O v 812, D
1) Ao atar B MAR ML L By AKX MM BURAT-LON FIME—OF FHME-OF 9]
' oF RESERVOIR NEPTH STORAGE  QUTFLOW  OVER TOP  MAX QUTFLOW  FAILURE
PMF W.S.ELEV ~ OVER Dau AC-FT CFS HOURS HOURS HOURS
) )
.20 459.55 0400 a5, S78. 0400 18,50 0.00
30 450,05 .05 s3. 874, 1.50 18,50 0,00
Y 40 45420 29 St 1 5. 1850 000 J
‘ .50 .52 51, (1958 Je— 5.00 18.50 0,00
.60 a50.16 .16 b, 4%, 6,00 18,50 0,00
0 - 453100 104 oy — 2040 ox?5 18.50—— — 0,00 9]
+80 451,16 1.16 73, 2340, 7.75 18.25 0.00
.90 451,31 1.3} 76, 232, 8.50 18.25 0,00
S S BT 4514 147 =E 202 4y—— -y G 18,35 0400 (»]
y Tast_Liod Elovation= Zst Flood Bated Oullow! S S L S
. -

:
'
i
s

4. -
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O Ty Y YT rY Y Y Y YYrY Y S Y YT Y T XY 2-3.7-7.3 O
FLOOD HYDROGRASH PACKAGE (HEC-1) _ |
DAM SAFETY VERSION uULY 1978 a ) "
. i Ton oY 19 CAIE UPPEE FPonb DAM Rreact 7z 22 _ zaeh ApeA 1~
- LT YT TTTYY FYTR ET T FR T TTTY YTy ey /Npu .
1 Al HYDROLUGIC aNALYSIS or_gse POND UPPER DAM !
2 .1‘2 M.Y!"m-l‘L g‘tu. {_-‘lss_!EC'.rlct\'l PDﬂ!‘D;l‘u'i ‘,
3 A3 NEw ENGLAND DIVISION - CORPS OF ENGINEERS
4 B 300 0 ) 1] ] [} 0 1] . - 0
1 5 —f} 5— )
' -3 J 1 i 1
7 J1 0
8 ¥ 1 —aAS-t 1 e
9 x1 ROUTED QUTFLOW FROM CASE POND UPPER : !
10 Y 1 1 '
0 H 1 3 450 1 O
12 Y46 448 449 450 451 452 453 454 455
13 Ys 0 287 812 2045 3935 6364 9305 12754
™y 14 4 G g e L P G35 O 'S
’ 15 SE 433 448 450 460
i6 35 448
¥ £p— 450 O
18 EY:) 75 0,01 435 2 450 450
19 K I cas-L 1
O 39 L' x{E:EDunIu HOUTING ‘!‘ungltr;u' c=c5 faTaT¥lal L OUER O
21 Y 1 1
22 Yl 1 -423 . -1 .
7y 23 Y4423 435 426 428 430 433 436 435 )
24 ) 0 sz 701 1509 2250 3780 9842 23297
25 $A 0.5 1.0 3.6
26 423 436 4 )
) 27 8 423
28 5D 430
O 20 # 3 BE—1 1 O
ao Kt CHANNEL ROUTING TO TOP OF waTERFALL
31 Y 1 1
0 32 ¥ % 1 O
33 Y6 0,08 0.04 0.08 380 400 1000 .025
34 Y7 ) 499 20 390 60 a8s 70 380 90 3so
0 35 100 345 170 394 2040— 400 O
36 K 1 DS=-2 1
a7 K1 CHANNEL ROUTING THROUGH WATERFALL
t 28 ¥ 1 31— e e e e e ey O
39 Y1 1 -1 :
40 Y6 0.08 0.04 0,08 330 350 ° 150 333 L . -t
0y “k YT % 356 39 349 55 335 &% 330 289 330 , i O
42 Y7 90 335 190 3a0 220 350 ;
43 K 1 DS-3 i :
O b4 1 CHANNEL—HOUTING—TO—HAZARG—AREA ®)
45 Y i 1 R
46 Yl 1 -1
0 +F b8 0 B 260 2848 20— fRE— i ]
48 Y7 ] 280 49 270 130 265 140 260 160 . 260 !
49 Y7 170 265 280 270 3on 280 ' )
) 50 ¥ 59 { - )
5 i
: ;

L
{ - L ‘Y
&)- e e e e et oot et Ao e e o1 oot e e UNITED COMPUTING SYSTEMS, INC. ‘
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FLOOD HYDROGRAPH PACKAGE (HEC-1) ~
D&M SAFETY VERSIONM JuLy 1978

~ L AST MORLELCATLOMN 26 FER-10
1 LAS AIRIEATEO 26— ER—
RESFSHUFH RO ROR DG DT HIRGORORDBT
0 N ——D AT ED=-D L TR0
WIN =B B0 B 0
[ TIMED 1S5.00.44,
i
4

HYDROLOGLC ANALYSIS OF CASE POND UPPER DAM

s e NA TN AL D AM- TS PEC T O N-PROGRAM

NEW ENGLAND DIVISION = CORPS OF ENGINEERS

DR SPECIFICATION.
«# EAN Ay 2

NQ NHR NHIN 1DAY IHR IMIN METRC IPLT IPRT NSTAN
300 0 S 0 [t} 1] g 0 -4
O ~SORER. — MY kono'r TD‘CE
. S e [\ [+
9

MULTI-PLAN ANALYSES TO BE PERFORMED
NPLAN= 1 NRTTO= 1 LRTIO= 1

.
-) *hoeohesntn LA 222 21 1 3 *Honntsoena £ 2 X2 2. 1.2 3 5 % SRR EARRODY N
~y HYBRAGRARH—ROUTENG— ;
1
ROUTED OUTFLOW FROM CASE POND UPPER :
oy
A
1STa@  ICOMP  [ECON ITAPE  JPLT  JPRT  INAME ISTAGE  TAUTO
CAS-U 1 0 B 0 o 1 0 0
~ ROUTING—BATA
GLOSS  ¢LOSS AVG  IRES ISAME  TOPT  [PMP LSTR
0.0  0.000  0.00 1 1 0 0 0
@]
NSTPS  NSTOL LAG  AMSKK X TSK  STORA ISPRAT
X ¢ 2 0.000  0.000 0,000  -&So. -1
I -y e e '
STAGE 448,00 449,00 450,00 451,00 452,00 453,00 454.00 455,00 ) Shwre ~b ;gc.l\g,:?e Dok
) Frow - 26700 LIS 204500 393580 636409 930500 © 12754.00 : -
. - ,
. SURFACE AREA= 0. 6. 18, 35.7) : |
‘:j I} . - - - . .
CAPACITY= 0. 30, 52, 309.é5fv_f€- Storage Laird T T 1
3 i . . *
- ) * N te
3 ~EEEVATION 33+ 448 450+ +60<) ‘ feee i

' CREL SPwID COOw EXPW ELEVL cooL CAREA EXPL
O@WM_MMMQ—%MMHMH

DAM DATA
v 7op oF L EHovarom "'““*rasu?o 0.0 0.0 o i
P BaH-BREACH-DAT4— i
(sawro z FLAM  TFAIL WSEL FAILEL e o T e

- (LB ach é!ez,,é_-, UNITED COMPUTING SYSTEMS, INC.

D é 75+ ¥ 0435 00— s 00— 450 . 00— 450,006

L} REGIN DAM FAILURE AT 0,00 HOURS
S PEAK OUTFLOW 15 Rl2. AT TIME  0.00 HUUNS
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' BB SO Apadonnhads PR Ty ik LT T T X T T F W rtLryY i eyys
o HYDROGRAPH ROUTING
RESERVOIR RUUTING THROUGH CASE POND LOWER
O 1S TAG-——ICOMA——IECON-— LTAPE AL JPRT—INAME-—LSTAGE—TAUED
CAS~L 1 0 0 0 0 1. 0 0
ROUTING DATA
O CLGSS Pl gcc AVEG IEES ls AME OB Fre 1RMP. LSTu—
0.0 0,000 ¢.00 1 1 0 o 0
0 NSTAS— NSTOL L AG——AMS K % TSk — STORA—ISARAY
1 0 ¢ 0.000 0,000 0,000 -423, -1
S FAGE 4B 0 ———4 25— 426, 00— 438, n0— 430450 433400~ 436500 439,50
FLOW 0.00 352,00 701,00 1509,00 2250.00 3780.00 9842,.00 23297.00
SURFACE AREA= 1. i 4,
CAPREFTY - S 27«
" ELEVATION= 423, 430, | 440,
v
CREL  SewID coaw £XPW  ELEVL COGL  CAREA EXPL
423,0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
{
DAM DATA
TOPEL coan EXPD  DAMWID
) 4 F -0 L L
PEAK OUTFLUW IS BOS, AT TIME +08 HUURS
e e — e ot e ey
, ' 1t !
0 . ' ' |
(2T T YT HBBOBOOTEE fosAGBRDRY PRy aonassGaNE ‘ ;
. LI
]
» —HYOROGRAPH-ROYTING o e |
N L s L ‘
n CHANNEL ROUTING TO TOP OF WATERFALL v Vo !
D N Voo '
ISTAQ  ICOMP  IECON ITAPE  JPLT  UPAT  INAME 1STAGE,; TAUTO | : ' | . i
] 05=1 1 0 ) 0 ] 1 -t o0 - j
k ROHTENG—DATA L . .
GLOSS  CLOSS AVG IRES  ISAME 10PT IPMP LSTR: : -1
0.0 0,000 0,00 1 1 ¢ 0 ) i
]
b NSTPS  NSTOL LAG  AMSKK % TSK  STORA [SPRAT. i
H 0 0 0,000 0,000 0,000 -1. o' i
"4\ i . A e e e J‘
L UNITED COMPUTING SYSTEMS, INC.
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NORMAL DEPTH CHANNEL ROUTING

O
: NORMAL DEPTH CHANNEL ROUTING
' QN{l) nN(2) aNid) ELNYT ELMAX RLNTH SEL
O 8860 0 —— 8003B 1 00— B2500~
O
CROSS SECTIUN COORDINATES=-STASELEVeSTAsELEV-~ETC
0.00 400,00 20,00 390,00 60.00 385.00 70.00 3B0.00 90.00 380,00
O 100, 04— 385+ 00— 170, 00—~390, 00— 200, 00— 400, 04
STORAGE 0.00 .53 1,17 1.91 2.75 3.70 5.09 7.03 9.54 12.61
) 16wt EAELR 2381 27,81 3195 36y 21 4060 45+11 49,15 54,52
‘ OUTFLOW 0.00 131,67 433,08 885,98 1492,61 2294.66 3430,48 4B43,88 6587 ,45 8702.99
O—————3 68— 266 225855y 37— 303054 T2 35786483 —40526456— 46113, 8052046, 22 — .
STAGE 380,00 381.05 382,11 383.16 384,21 385,26 386.32 387,37 388.42 389,47
] 396553 33550 I3ds63 393567 M T4 39519 Fe5 B4 39F5 89 ~358+95 45.0-4 00
FLUMW 0.00 131.67 433,08 885,98 1492,61 2298, 66 3430,48 4843,88 6587,45 8702.99
304y 08— 14383453 TH4R 63216607 2F—BSA55 3T 30395, TR 35386, 83—— 405262 56— 46L] 2
MAXIMUM STAGE 1S 383.0
0
(3 PR P : PP TeT Ty SO D805, as 5008848408 P CVT Ty
HYDROGRAPM ROUTING °
Q
- CHANNEL ROUTING THROUGH WATERFALL
0y Tk EOMA——FEEQN—FAPE B T PR —— ENAME— IS TAGE—TAUTO
- 05-2 1 0 0 0 0 1 9 0
ROUTING DATA
55— AN G FREG—— PG AME——FOPF— 1PN — .. 1 TR
. 0.0 0,000 0,00 1 1 0 0

1 0 a 0,000 d.000 ¢,000 =le

LL NG FH G ST kA AMSKK———— KT SK——GTONA—FSPRAT -
0.

C 0O C € C © O O .
.-n-umm-w?f::':ﬁ___________________________._,..._.4.. -
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NORMAL DEPTH CHANNEL ROUTING : f } -J
i o _ 2 =
-~ P PV AN LauT Elabal e T e . i I
) -1 T Iy L THHOY N JEE i e
0800  ,0a00 080U 330.0  350.0 15¢, ,33300 . o i
) o - . - .
] - -
L CROSS SECTION COORDINATES==STACELEVSTAELEY-=ETC !
0 80— 350 305 00— 346 00— 54500 — 33500600~ 330 H0—BO 00— 330500
90.00 335,00 190.00 340.0u 220,00 350.00 ﬁ
Ty 5 FORAGE 8500 03— 8 2% il 56— 77 1.07 1.67 1,96
| . 3.13 1,76 W' SY 5.08 5.77 6.49 7.23 T 7,99 TR,TR T
i UNITED COMPUTING SYSTEMS, INC.
QUTFLOW 0,00 480,56 1580,59 3233,54 5447.50 B3H9,50 12533,91 17744,91 24219.00 32125,03
o 41913.82 53578.41 66T44.50 a1372.06 97435.83  114920.09  133A15.75 154118.51 175R827,66 196945,29
STAGE 330.00 331.05 332.11 333.16 334,21 335.26 336.32 337,37 338,42 339,47
340,53 341.58 342.63 343,68 A4 Te 345,79 146,84 347,89 348,95 350,00
0
FLOW 0.00 480,56 1580.59 3233.54 5447,50 A389,50 12533.91 17744 ,91 24219,00 32125,03
41913.83 53576.41 66TA4,.50 81372.06 97435.83 114920,09  133A15,.75 15411R,51 175827.66  19A945,29
v
MAXTMUM STAGE IS 331 .4
Y
’ BLEACH Fiodd BOUTING 7o AHZgep ABEA
AEEBSIBREN LAA AL LR 2 2 ) e Spnnleey ET T Y oYy SHsadraney
0
HYDRNGRAPH ROUTING
i){ EHANNEL—HOGFENG—TO—HAZ ARD—AHES
L 1sTan ICOMP  [ECOW  [TAPE JPLT JRRT INAME ISTAGE 1AUTO
h 553 1 ] 3 0 & 1 9 8
ANUTING DATA
oSS CLOSS ANG 14FS I1SAME 10P7 IPMp LSTR
B—i3 ) 0 PR TV 1 1 O O
Gy i—— 59 v ¥ } @ 4 o
] NSTPS  NSTOL LAG  AMSKK x TSK  STORA [SPRAT
{ t & H——B5000——0- 00005080 I ¢

NORMAL DEPTH CHANNEL ROUTING

- -

O 0806— 0%

QNI aN{2) aNi3)

ELMAX

Streambed Elsvertion ot Hozard Area

KLNTH

MAX MM STaif [S

[l &/avation of Braach Flocdaalns oF Lomase comda— {

O
CHUSS SECTION COORDINATES==STA+ELEVISTAvELEV--ETC
0.00 280,00 40,00 ¢70.00 130,00 265,00 140.00 260.00 160.00 260.00
'L';_‘"*—T?HMMGHFBTOHQG.GG 280706 g e - e - --————I
STOMAGE .00 1.71 374 6,10 A, 19 11.89 17.43 26.22 38.27 . S3.57
1 TioTe Ba3 tre3T EI0:39———150,96 17139019353 215.37 ‘' 237.84 260,79 !
QUTFLOW 0.00 123.52 406.26 831,13 1400,19 2156,78 3250.69 4700,34 £596.49  9016.70 j
—_— RI-TG—;JH—‘HGTHG)—EG‘HE-.ﬁb—ﬁﬂh&o—BW&&;?b——B&‘)l—3.BO—H-+33&i.'r95-‘ . 50289,12  S76AT,42 ¢ £5553,92 -
é STARE 260,00 261,08 262.11 263,16 264,21 265.26 266.32 267.37 268,42 269,47 !
270;53 2SR 212,63—- 2T ¥, T4 T4 ~ 275, 19— 276 B4 277.89 278,95 280,00
' ‘ ; : i
FLON n.no 123,%2 40A, 20 A31,13 1400,19 215%6,78 250,49 T 47T00,34 h5G6,49 9016,70 :
ME- CIZITE IR 160U, =205l aah — 204 TT Jbtr——— IVOSHLDE --—— 36T ) 3sB0- ---43762,A51 . S02R9,12  ST6A7.42 . 65553,92 |
) 1

R R~ A, g
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™~ SUMMARY—AF—BAM—SAFETY-ANALYS LS
_J“——Pbﬁﬂ—l—mv-—u'rﬂwvt——ﬂ—_ﬂﬂﬁﬁt—HHMHREH OF—BaM
ELEVATION 450,00 448,00 450,00
STORAGE 52. 30, 52.
QUTFLOW 8125 O 812y
7 MM FHUM——DUR ATEON: FHME—OF FEHE—OF
oF RESERVOIR DEPTH STORAGE OUTFLOW OVER TOP  MAX OUTFLOW  FAILURE
PHF W.S.ELEV OVER DAM AC-FT CFS HOURS HOURS HOURS
iy -
] 0,00 449,84 6.00 52, a1z, 0,00 0.00 0.00
P
L
b
. CHSE UUPPER POND KBEERCYH F2opd LESLULTS

M

) SUMMARY—OF-DAM SAFRETY ANALYSIS
_jL PLAN—— v v T T z,-.':n'.-,-_ ValUE SAILEWAY—CREST TOP—GF—DAM
‘ ELEVATION 423,00 423,00 430,00
STORAGE 9, ¢. S.
9] QUFFLGW &5 i 2250
Ol e AT MR E M A MM ———— MR P MA K MY M—— B E—8F———TFIME—OF
OF RESERVOIR NEPTH STORAGE OUTFLOW OVER TOP  MaX QUTFLOW  FATLURE
PMF waS.ELEV OVER DaM AC-FT CFS HOURS HOURS HOURS
)
0,00 426,26 0.00 2. a0s, 2.00 .08 0,00
@]
PLAN STaTION bsS-1
S MK MM & X M FIME
RATIO FLOWICFS STAGESFT HOURS
o 9+ b8 895 38308
O PLAN STATION—DS5-2
MAX IMIM MAX [MUM TIME
~ RAFEG FLOWrEFS 5FaGErFT HAYRYS
0,00 /05, 331.4 .n8
2
PLAN STATION pS=3
-
r
6 MATMUM MAX [HUM TIME
ﬁ RATIO FLOM Y CFS STAGEsFT HOURS
' 0,00 263.1 .08

.. oo Lok Brsack. Fhw. af Damape . Contsr

—— ——— et i ————————— ]

UNIITL WLUMPUHING D IDIEMD,
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s

2 0

-t

e

v
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APPENDIX E

INFORMATION AS CONTAINED IN THE NATIONAL INVENTORY OF DAMS



NOT AVAILABLE AT THIS TIME



