CONNECTICUT RIVER BASIN
MANCHESTER, CONNECTICUT

GLOBE HOLLOW RESERVOIR DAM
CT. 000I2

PHASE | INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

The original hardcopy version of this

; report contains color photographs and/or
drawings. For additional information on
this report please email

U.S. Army Corps of Engineers
New England District

Email: L1brary@nae02 usace.army.mil

DEPARTMENT OF THE ArmY
NEW ENGLAND DIVISION, CORPS OF E_N,GINEERS

WALTHAM , MASS. 02154

JUNE 1979




UNCLASSIFIED TN ‘ \
SECURITY CLASSIFICATION OF THIS' FAGE (When Data Entered) NOT - 1O '--.m-
REPORT DOCUKENTATION PAGE appREAD INSTRUCTIONS ™~
1. REPORT NUMBER 2, GOVY ACCESSION HQ. : ). RECIPIENT'S CATALOG MUMBER
CT_00012 DR 14 3500
4. TITLE (and Subtitle) loumechot Pivee 5. TYPE OF REFORT & PERIOD COVERED
Globe Hollow Reservoir Dam --Phess=k=inspectien INSPECTION REPORT
| Repet » AV
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL 6. PERFORMING ORG. REPORT NUMBER
'PAAMUS‘THOR(I) . 8. CONTRALT OR GRANT HUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

. F A A ADODRESS 0. PROGRAM ELEMENT. PROJECT, TAGK
9. PERFORMING DRGANIZATION NAME AND AD 5 AREA & WORK UNIT NUMBERS

1. CONTROLLING OFFICE NAME AND ADDRESS 12. RBPORT DATE

DEPT. OF THE ARMY, CORPS OF ENGINEERS June 1979
NEW ENGLAND DIVISION, NEDED 5. RUMBER OF PAGES
424 TRAPELO ROAD, WALTHAM, MA, 02254 A6

14, MONITORING AGERCY NAME A ADDRESS(/f different lrom Controliing Oltice) 15, SECURITY CLASS. (of this repcrt)

UNCLASSIFIED

[ 18a. DEGLARSIFICATION/ DOWNGRADING
SCHEDULE

16, DISTRIBUTION STATEMENT (of this Repore}

APPROVAL FQOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENT (of the abatract entared in Block 20, i1 difterent from Report)

18. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the official title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

19. KEY WORDS (Continue on teverse side If necessary and identify by dock pumber)

DAMS, INSPECTION, DAM SAFETY,

Reservoir, Glohe Hollow

20. ARSTRACT (Continue on reverse side Ii necearary and ldantily by block number)

Globe Hollow Reservoir Dam is a zoned earth embankment about 620 ft. long, with

a mazimum height of about 40 ft. and a crest width of about 15 ft. It has a
central masonry core wall. The spiliway is Jocated at the right abutment of the
dam. It consists of a paved stone approach'channel; a 35 ft. wide concrete ogee
crested weir with provisions for 14 in. high flashboards; and concrete training,
walls extending 6 ft. above the spillway crest to the top of the dam. The spillwa

DD 05", 1473 eoition oF t wov 8815 OBSOLETE

outlets into a pond located at the toe and to the right of the dam, used as a Mun;

Y

icipal recreational swimming pool. The %ate tower and wet well gh%fg is located ¢
' e crest of tne dam near 1ts mid-span..



o

ASTISE

GLOBE HOLLOW RESERVOIR DAM
e

CT 00012

CONNECTICUT RIVER BASIN
MANCHESTER, CONNECTICUT

PHASE I INSPECTION REFPORT
NATIONAL DAM INSPECTION PROGRAM



‘3

NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: CT 00012

Name of Dam: Globe Hollow Reservoir Dam
Towmn: . © Manchester

County and State: Hartford County, Connecticut
Stream: . Hop Brook

Date of Inspection: 9 April and 10 May 1979

BRIEF ASSESSMENT

Globe Hollow Reservoir Dam is a zoned earth embankment about 620 ft. long, with
a maximum height of about 40 ft. and a crest width of about 15 ft. It has a
central masonry core wall. The spillway is located at the right abutment of the
dam. It consists of a paved stone approach channel; a 35 ft. wide concrete

ogee crested weir with provisions for 14 in. high flashboards; and concrete
training walls extending 6 ft. above the spillway crest to the top of dam. The
spillway outlets into a pond located at the toe and to the right of the dam,
used as a Municipal recreational swimming pool. The gate tower and wet well

. shaft is located on the crest of the dam near its mid-span. It has two 24 in.

dia. inlet and two 24 in. dia. outlet pipes all of which are controlled by 24 in.
gate valves from the gate house. The inlet pipes are located at elevations

235 MSL and 250 MSL. One outlet pipe is used as a blowoff pipe for the reservoir.
The other outlet pipe can either be used as a blowoff pipe cr as a feeder to the
water distribution system for the City of Manchester.

Globe Hollow Reservoir is utilized as a water storage facility by the City of
Manchester. It is about 2,800 ft. long and has a surfdoe area of about 38 acres
at spillway crest level, The drainage area is about 2.24 sq. mi. (1,432 acres)
and the maximum storage to top of dam is 842 acre-~ft.. In accordance with size
and capacity criteria, the dam is classified as intermediate in size. Because a
breach of the dam may damage two homes, a secondary highway and an interchange
between a U.S., Highway and a State Highway, as well as the recreational facility
at the foot of the dam, with the possibility of the loss of more than a few lives
and extensive economic losses, it has been classified as having a high hazard
potential.

The dam is judged to be in gemerally good condition., Minor seepage is evident at
the downstream toe of the dam. There is some cracking of the concrete in the
discharge channel, but overall the dam has few deficiencies. The spillway
discharge channel has been partly blocked by a structure which diverts water to
the downstream pond. The low walls of the discharge channel would likely be
overtopped during high spillway discharges. '
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Based upon an Intermediate size and high hazard classification, in accordance
with the "Recommended Guidelines for Safety Inspection of Dams'", the recommended
test flood is the full PMF. The test flood inflow is 6,250 cfs. The routed test
flood outflow of 5,875 cfs would overtop the dam by 1.4 ft. While the spillway
is adequate to pass an outflow corresponding to about 36 percent of the routed
test flood outflow without overtoppling the dam, the spillway chute walls would
be overtopped. - y

Within two years after receipt of this Phase I Inspection Report, the owner, the
City of Manchester, should retain the services of a registered professional
engineer to make further investigations, and should implement his recommendaticns.
These studies should cover: (1) whether modifications to the dam and/or spillway
are required to improve the ability of the facility to handle high inflows,

(2) whether spillway discharge channel modifications are required to forestall
possible overtopping of the walls, and (3) possible elimination of use of
flashboards, or modifications to facilitate their quick removal.

The owner should alsc implement the following operating and maintenance measures:
(1) remove fiashboards and discontinue their use until completion of studies in
(1) above; (2) repair cracks in the concrete outlet headwall; (3) repair cracks

" in spillway discharge channel walls and bottom slab; (4} monitor seepage

gquantity and clarity from toe drains at least once a year; (5) develop a formal
surveillance and fleood warning plan; and (6} institute procedures for a biennial
periodic technical inspection of the dam and apputenenant works.

W

Peter B. Dyson
Project Mandper




This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Coples of these-
guidelines may be obtained from the Qffice 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
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 1 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 in-
spection along with data available tco 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 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
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 conditions be detected.

‘Phase I inspections are not intended to provide detailed hydrologic and
hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions there-
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
GLOBE HOLLOW RESERVOIR DAM CT 00012

SECTION 1 - PROJECT INFORMATION

1.1  General

a. Authority. Public Law 92-367, August 8, 1972, authérized the
Secretary of the Army, through the Corps of Engineers, to initiate a national
program of dam inspection throughout the United States. The New England
Division of the Corps of Engineers has been assigned the responsibility of -
supervising the inspection of dams within the New England Region. Louils
Berger & Associates, Inc. has been retained by the New England Division to
inspect and report on selected dams in the State of Comnecticut. Authoriza-
tion and notice to proceed was issued to Louis Berger & Associates, Inc. under
a letter of 19 Maxch 1979 from John P. Chandler, Colonel, Corps of Engineers.
Contract No. DACW33~79-C-0051 has been assigned by the Corps of Englneers for -
this work.

b. Purpose.
(1) Perform technical inspection and evaluation of non-Federal dams to

identify conditions which threaten the public safety and thus permit correction
in a timely manmner by non-Federal interests.

(2} Encourage and assist the States to inltlate qu1ckly effective dam .
safety programs for non-Federal dams.

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

1.2 Description of Project

a. Location. Globe Hollow Reservoir Dam is located in the City of
Manchester, Hartford County, Connecticut. .The dam is reached via South Main
Street (State Highway 83) and Spring Street. The dam is situated near the
headwaters of the Hop Brook which flows from Globe Hollow Reservoir to the
South Fork River. The South Fork River is a tributary of the Hockanum River
vhich joins the Connecticut River about 8 miles downstream near Hartford,
Connecticut, The normal storage level of the reservoir is 265 MSL, while the
confluence of Hop Brook and the South Fork River about 2.5 miles downstream is
about 105 MSL. The dam is shown on U.S.G.S. Quadrangle, Manchester, Cqonnecticut,
with coordinates approximately at N41°945'23", W72030Q'58".



b. Description of Dam -and Appurtenances

(1) Description of Dam. Globe Hollow Reservoir Dam is a 40 ft. high and
about 620 ft. long, zoned earth embankment having a central masonry core. The
upstream slope is 2 horizontal to 1 vertical and the downstream dlope is 2-1/4
horizoutal to 1 vertical. The crest of the dam is 15 ft. wide. The masonry
core is founded on bedrock through the middle portion of the dam and on natural
soil in each abutment area. In the abutment areas a wooden sheet pile wall has
been installed through the natural soil from the bottom of the core wall to the
top of rock. The masonry core wall is offset 7-1/2 ft. upstream from the cen-
terline of the dam making it coincident with the crest of the upstream slope.
The upstream portion of the embankment consists of an impervious material over-—
lain by a coarse gravel layer which is faced with hand-placed riprap. The
downstream portion of the embankment is more pervious and consists mostly of
sand, seVeral layers of gravel, small stone and then gravel again. Sod has been
placed on the donwstream slope. The toe of the center portion of the dam is
faced with riprap on the downstream side. There is a 6 in. dia. open—joint
toe drain pipe located on either side of the downstream riprapped face which
outlets ento the riprap.

(2) Spillway. The spillway for Globe Hollow Reservoir Dam is located near
-the right abutment. Tt is a 35 ft. wide, concrete, ogee crested weir with
provision for 14 in. flashboards. The downstream concrete chute and discharge
channel is about 190 ft. long and outlets onto a 30 ft. by 30 ft. riprap splash
pad. Just below the ogee crest, the chute bends towards the center of the dam
and converges from a 35 ft. width to a width of 10 ft.. About one third of the
way down the chute, a rectangular weir has been constructed across the spillway
with an opening about 35 in. high and 44 in. wide. Adjacent to the weir there
is a pipe inlet for diverting part of the flow from the spillway to a pond
located at the toe and to the right of the dam, used as a Municipal swimming
pool. : :

(3) OQutlets. The outlet for this projeéct is located on the left side of
the dam, where a wet well and gate house contain controls for regulating the flow'
in two 24 in. dia. inlet pipes and two 24 in. dia. outlet pipes. The intake
pipes are at elevations 235 MSL and 250 MSL. Both outlet pipes are located on
the floor of the wet well at elevation 234.5 MSL and can serve as blowoff pipes. -
One cutlet pipe leads directly to the headwall, located at the toe of the dam,
and is controlled by a 24 in. gate and wvalve in the gate house. The other outlet.
pipe has a "Y-STEM" in it located between the gate house and the headwall, and
flows from this pipe can be directed either into the Manchester water distributior
system or diverted through the outlet headwall., This line has a 24 in. gate and
valve controlled from the gate house and another valve located just downstream of-
the "Y" for controlling flows to the blowoff outlet. There are also trashracks
located in the wet well and gate house.

c. Size Classification. The Globe Hollow Reservoir Dam is about 40 ft.
high, impounding a storage of about 545 acre-ft. to spillway crest level and
about 842 acre-ft. to top of dam. In accordance with size and capacity criteria ’
promulgated in the Recommended Guidelines for :the Safety Inspection of Dams,
the project is categorized in the intermediate classification.




d.. Hazard Classification. A breach failure of the dam at Globe Hollow
Reservoir would release water down Hop Brook. Immediately downstream of the dam
a small retention dam forms a pond used for recreational activities, A structural
failure of the Globe Hollow Reservoir Dam would result in extensive damage to this
recreational facility. The flood wave would inundate the entire area and overtop
the small retention dam which would then probably fail. Approximately 800 ft.
downstream of Globe Hollow Dam, the Hop Brook passes under Spring Street. It is
estimated that a flood stage of up to 20 ft. could be reached in this area. It is
therefore anticipated that the roadway would be washed out and that two houses
would be damaged by the high waters, with the possible loss of more than a few
lives. At a point about 1,200 ft. futher downstream Hop Brook passes through a
culvert under the interchange of U.S. Route 6 and South Main Street (State Highway
83). Though considerable erosion and damage to the ramps and culvert may be
anticipated, the interchange should serve to retain the flood flows, thus pro-
tecting the downstream roadways and structures from damage. Consequently Globe
Hollow Reservoir Dam has been classified as having high hazard potential in
accordance with the Recommended Guidelines for the Safety Inspection of Dams.

t

e. Ownership. The dam is owned by the City of Manchester, Connecticut.

f; Operatox.. Mr. Frank T. JOdlétls; P.E., Administrator, Water and
Sewer Department, City of Manchester, 105 N. Maln Street, Manchester, Ct.
Telephone: (203) 647-3113.

g. Purpose of Dam. The Globe Hollow Reservoir Dam is operated in con-
junction with Porter Reservoir, Howard Reservoir, and other water storage faci-
lities to supply municipal water to the City of Manchester.

h. Design and Construction History. The construction plans for Globe
Hollow Reservoir Dam were prepared in 1906 by Coffin and Thorpe, 45 Cornhill
Street, Boston, Mass. and by Desmond Fitzgerald, Consulting Engineer, also of
Boston. It is not known for certain by whom the dam was constructed. However,
discussions with local officials indicate that the original owners of the dam,
Cheney Brothers of South Manchester, may well have constructed the dam.

i. Normel QOperating Procedure. There are no written operating.pro-
cedures. Water is released from the reservoir through a 24 in. dia. pipe direct-
ly into the City of Manchester's water treatment facilities and thence into the
water distribution system. Operation of the ocutlet gate is not a day-to-day
procedure. There is a valve on the 24 in. dia. line for diverting flows to a
blowoff outlet during an emergency sltuatlon. There is also a second 24 in, dia.
blowoff. ' '

1.3 Pertinent Data

a, Drainage Area. The drainage area contributing to Globe Hollow Reservoir
is situated near the headwaters of Hop Brook. The drainage area encompasses
a total of 2.24 sq. mi. (1,432 acres) of which 38 acres are occupied by the

reservoir, The longest circuitous stream course contributing to the reservoir




is about 12, 000 ft. long, with an elevation difference of about 435 ft. or at

a slope of about 191 ft. per mile. The drainage area has a length of about

1.8 miles and a maximum width of about 1.9 miles, with an average width of about
1.3 miles, The basin is partly forested with several open fields and the terrain
is best described as hilly. It is sparsely populated in the upper reaches and.
heavily populated in the lower reaches.

b. Discharge at Damsite

(1) Outlet Works Condult. Discharges at Globe Hollow Reservoir are pro—-
vided for by two 24 in. dia. pipes. One of the pipes is used either as a direct
feed to the city distribution system or as a blowoff pipe discharging into the
Hop Brook at the toe of the dam. The other pipe functions as a blowoff pipe only.
Both pipes lead from the bottom of a wet well shaft where control gates and valves
for both the outlet and inlet pipes are located. The invert elevation of the )
outlet pipes at the gate house is 234.5 MSL. When both outlet pipes function as
bilowoff pipes, the capacity of the pipes is about 130 cfs with the water surface
at test flood elevation and about 126 cfs with the water surface at top of dam.

{2} Maximum Known Flood at Damsite. No records are available of flood in-
flows into Globe Hollow Reservoir, nor of spillway releases and surcharge heads
‘during such inflows.

(3) Ungated Spillway Capacity at Top of Dam, The spillway at the reservoir
is an ungated ogee weir with provision for flashboards. The total spillway
capacity at top of dam elevation 271.0 MSL is 2,120 cfs, assuming that flashboards
are not installed. When flashboards are installed the total spillway capacity at
top of dam is 1,215 c¢fs, : :

(4) Ungated Spillway Capacity at Test Flood Elevation. The ungated spillway
capacity is about 2,900 cfs at test flood elevation 272.4 MSL, assuming :that :
flashboards are not 1nstalled

{5) Gated Spillway Capac1ty at Normal Pool Elevation. Not applicable.

{(6) Gated Spillway Capacity at Test Flood Elevation. HNot applicable.

(7) Total Spillway Capacity at Test Flood Elevation, The total spillway
‘capacity at the test flood elevation is the same as (4) above, 2,900 efs at
elevation 272.4 MSL, assuming that -flashboards are not installed.

(8) Total Froject Discharge at Test Flood Elevation. The spillway is
inadequate to handle the test flood and the dam would be overtopped by about’
1.4 £t. at elevation 272.4. The total discharge through the spillway and over
the dam wouid be about 5,875 cfs., assuming that flashboards are not installed.

¢. Elevations (Ft. above MSL)

(1) Streamed at centerline of dam - 231 (+)
(2) Maximum tailwater - Not available
(3) Upstream invert of outlet pipe - 234.5
{4) Recreational Pool ~ Not applicable

4



(5)
(6)

Full flood controel pool = Not applicable

Ungated spillway crest - 265.0 {(without flashboards)
- 266.2 (with flashboards)
(7) Design surcharge (original design} - Unknown
(8) Top of dam - 271.0
(9) Test flood design surcharge - 272.4
d. Reservoir
(1) Length of maximum pool - 2,800 ft.
(2) Length of recreation pool - Not applicable
(3) Leggkh of flood control pool - Not applicable
e. Storage (acre—ft.j
(1) Recreation pooi ~ Not applicable
(2) TFlood control pool - Not applicablé”
(3) Spillway crest pool EL.265.0 ~ 545
(4) Top of dam E1. 271 - 842
(5) Test flood pool El. 272.4 - 935
f. Reserv&ir Surface (acres)
(1) Recreation pool - Not applicable
(2) TFlood control pool - Not applicaﬁle
(3) Spillway crest El. 265.0 - 38.0
(4) Top of dam B1. 271.0 = 61.0
(5) Test flood pool El. 272.4 = 67.0
' g. Dam
(1) Type - Zgnéd earthfill embankment
(2) Length - 620 ft.
(3) Height - 40 ft.



(4)
(5)

(6)

(7)
(8)

(7>

(D
(2)

Top width - 15 ft,

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

Zoning - Upstream -~ impervious material, overlain by gravel, then
broken stone and then riprap.
Downstream ~ pervious material, sand, gravel, stones,
overlain with seod.

Impervious core — Masonry core wall

Cutoff. — Below and adjacent to the core wall, a 6 in. wood sheet
pile wail driven te varying depths at the left and right
abutments, which is carried to bedrock.

Grout curtain - Unknown

Other — Not applicable

Diversion and Regulating Tunnel - None

Spillway

Type - Ungated ogee weilr with provision for 14 in. flashboards

Length of weir - 35 ft.

Crest elevation - 265.0 MSL

Gates - None

Upstream channel - 6 ft._concréte training walls with riprap on

. right side. '

Downstream channel -~ 2 ft. high concrete training walls and concrete
floor converging from a 35 ft. wide chute to a
10 ft. wide chute about 70 ft. below weir. At
this point a diversion weir has been constructed
acrogss the chute for purposes of regulating flow
to a recreation pond at the toe of the dam. The .
main spillway chute outlets onto a 30 ft. by 30 ft
riprap pad. .

General - Not applicable

Regulating Outlets

Invert -~ 234.5 MSL

Size - two 24 in. dia. inlet pipes
~ two 24 in. dia. outlet pipes



"

{3) Description - Cast iron pipes, one pipe leads either to treatment

(4)

(5)

plant and distribution system or to blowoff headwall
regulated by a "i" and valve just upstream of outlet
headwall, the other line leads directly to outlet
headwall,

Control Mechanism ~ 24 in. gate valves In line in wet well at gate
house, with control hoists for all four pipes,

Other - Not applicable



SECTION 2 ~ ENGINEERING DATA

2.1 Design Data

The Globe Hollow Reservoir Dam and appurtenances were designed by Coffin and
Thorpe, Designing Engineers, and Desmond Fitzgerald, Consulting.Engineer, of
Boston, Massachusetts. The construction plans were prepared in 1906 and are on
file at the City of Manchester, Water and Sewer Department offices. The draw-
ings show complete details of the designs and layouts, half-scale copies

are included in Appendix B.

2.2 Construction Data

No records or correspondence regarding construction have been found.

§

2.3 Operation Data

The dam is operated by the City of Manchester, Water and Sewer Department. There
‘appear to be no formal records other than reservoir levels,

2.4 Evaluation of Data

’

a, Availability, Since little engineering data is available, it is not
possible to make an assessment of the safety of the dam. The basis of the in-
formation presented in this report is principally the visual observations of the
inspection tean. '

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
primarily on visual inspection, past performance history and sound engineering
judgement. '

¢. Validity. The walidity of such engineering data as has been acquired
is considered acceptable and is not challenged.



SECTION 3 - VISUAL INSPECTION

3.1 Findings

a, General. The visual inspection of Globe Hollow Reservoir Dam took
place on 9 April and 10 May 1979. The reservoir was at about elevation 265.2
MSL. The dam was judged to be in generally good condition, except for con-
crete in the spillway structure, which is in fair condition. There was no
evidence of any major problems, but a number of items require attention (see
Section 7). :

b. Dam. Globe Hollow Reservoir Dam is an earthfill embankment about
40 fe. high, 620 ft. long and has a crest width of about 15 ft. The horizontal
and vertical alignment of the embankment is goocd. The upstream slope is about
2 horizontal to 1 wvertical and the downstream slope is about 2-1/4 horizontal
to 1 vertical.

The upstream slope is faced with hand-placed rock riprap which extends to with-
‘in 1.5 ft. of the dam crest. -The riprap is in generally good condition with

no evidence of sags or bulges. The downstream toe of the embankment contains a
drainage zone of coarse riprap which also appears to be in good condition., At
each end of this riprap there are 6 in. dia. cast iromn drain pipes extending
from the toe of the dam. It was estimated that the discharge from the left pipe
was about 0.05. gpm, while the right pipe had essentially no discharge, with
just a few drops coming out of it. There was some minor seepage along the toe
of the embankment, about 30 ft. right of the right toe drain pipe, where the
dam intersects natural ground, estimated to be less than 1 to 2 gpm. There was
one small rodent hole about 4 in. dia. and 18 in. deep located approximately

50 ft. right of the right toe drain outlet pipe, at the intersection of the

toe drain with natural ground. (See Photo Nos. 1 and 2, Appendix C).

~ c. Appurtenant Structures. The spillway channel at the right abutment
of the dam has a 35 ft. wide ogee crested weir with conecrete training walls
extending 6 ft. above the spillway crest to elevation 271 MSL. O0ld wooden
flashboards were fixed to the left half of the weir. 1In general the spillway
concrete is in fair condition. The discharge channel is about 190 ft. long
and generally appears to be in fair condition. The channel training walls are
about 2 ft. high, except in the vicinity of the bend, where the right wall has
been raised locally at some time after original construction, presumably to
forestall overtopping (See Photo Nos. 5 and 6, Appendix C). At the right train-
ing wall of the channel approximately 40 ft. downstream of the crest, some
minor deterioration of the concrete has occurred. There are some settlement
cracks in the floor of the discharge channel which generally follow the con-
struction joints. (See Photo Nos. 3,4,5 and 6, Appendix C).

A rectangular weir is located about 75 ft. downstream of the ogee crest with
an opening of about 35 in. high and 44 in, wide, This weir i® a fairly recent



ﬁodification to the spillway chute for purposes of diverting water via a pipe e
located to the right of the weir to the recreational pool located at the toe
and to the right of the dam,

The gate house over a wet well in the center of the dam contains controls for
regulating flows in four -24 in. dla. pipes (2 inlet and 2 outlet). Controls

for four 24 in. valves and gates are located in the gate htiouse. The gate house .
is in generally good condition with some minor deterioration of the concrate.
Trashracks are provided in the wet well, Manchester City official indicated

that all controls were operative and in good condition. (See Photo Nos. 7 and 8,
Appendix C). One 24 in. dia. outlet pipe leads directly to the outlet headwall,
the other outlet pipe can either distribute water to the treatment plant or to
the outlet headwall. There is a crack in the outlet headwall concrete to the »
right of the right pipe. Seepage estimated at less than 0.1 gpm was issuing

from the right cast iron pipe.

d. Reservoir Area. The shoreline of the reservoir upstream of the dam.
appeared stable. No evidence of slides or other problems were noted. Globe
Hollow reservoir is divided into two reservoirs by the South Main Street roadway «
embankment which traverses across the western part of the reservoir. A 6 ft. by
6 ft. arched culvert, 60 ft. long passes under the roadway. About 36 ft. of the
culvert is of masonry construction and about 24.ft., is constructed of concrete.
The water surface elevation of the western reservoir is about 5 ft. higher than
the eastern reservoir.

e. Downstream channel. Hop Brock flows from Globe Hollow Reservoir
through a residential area to its confluence with South Fork River about 2.5
miles downstream of the dam. Immediately helow the dam there is a recreaticnal
swimming pool owned by the city. Water in the pool is retained by a small dam
just upstream of Spring Street. About 1,200 ft. beyond Spring Street, Hop Brook
passes under the interchange of U.S. Route 6 and South Main Street (State '
Highway 83). Beyond the interchange the brook has been rechanneled along the
north side of U.S. Route 6. There are two houses, a local roadway and a major
interchange that would be inundated by high flows in the reach between the
dam and its confluence with the South Fork.

3.2 Evaluation

The visual inspection has adequately revealed key characteristics of the dam

as they may relate to its stability and integrity. The dam and appurtenant works
are judged to be in generally good condition. The concrete in the spillway
structure, particularly in the discharge channel walls, is only in fair condi~
tion. The diversion structure in the discharge channel, which feeds water to

the downstream swimming pool, is an obstruction to high flows which could cause
the low side training walls to be overtopped. The dam embankment and riprap
slope protection appear to be in good condition and adequately maintained. ALL
outlet controls are reported to be operative.

10



SECTION 4 - OPERATIONAL PROCEDURES

4.1 Procedures

Globe Hollow Reservoir and Dam are operated by personnel of the City of
Manchester, Water and Sewer Department. HKeservoir operation entails mainly
the release of stored water from the reservoir to the City's water treatment
and distribution system facilities., Day-to-day regulation of the outlet valve
is not required. However, the reservoir is visited at least once a day by
reservoir patrolmen. No documented operating procedures were disclosed.

4.2 Maintenance of Dam

Globe Hollow Reservoir Dam is maintained by the City of Manchester. Maintenance
consists mainly of periodic cutting of biush growth on the crest of the dam

and the slopes of the embankment. No documented maintenance instructions were
disclosed.

4.3 Maintenance of Operating Facilities

No written maintenance procedures were disclosed. The gate and valve operating
mechanisms require periodic maintenance to keep them operative.

4.4 Description of Any Warning System in Effect

No warning system is in effect at Globe Hollow Reservoir.
4.5 Evaluation

Although little is known about the construction of the facility, it has simple
operating devices and, though undocumented, operating and maintenance pro-
cedures appear to be adequate, Maintenance involves periodic growth removal
from the embankment and surveillance regarding seeps, slope damage, animal
burrows etc. The outlet operating devices require checking and, repairs should
be made -as needed. The trashracks should be cleaned as necessary. A formal
warning system should be developed.

1i




SECTION 5 ~ HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a. General. Globe Hollow. Reservoir is an earthfill embankment, impound-
ing a normal storage of about 545 acra-ft., with provision for an additiomal
297 acre~ft., of capacity in its surcharge space to the top of the dam. It is
basically a low spillage - low surcharge facility used for water supply pur-
poses. The 35 ft. wide spillway, which consists of a modified ogee weir with
provision for.flashboards, is capable of discharging 2,120 cfs with surcharge
to the top of the dam. The downstream training walls are only about 2 ft. high
and would probably be overtopped during periods of high flow. This could lead
to a washout of the spillway and to erosion of the toe of the dam embankment.

The general topographic characteristic of the 2.24 sq. mi. (1,432 acres) drain-
age area is hilly with elevations ranging from 265 MSL at the spillway crest te
elevation 720 M3L in the upper regions. Ground cover is a mixture of forested
‘areas and residential developments, with a golf course and country club adjacent
to the reservoir.

b. Design Data. There is no design data available for this dam.

c. Experience Data. No records are available in regard to past operation
of the reservoir, nor of surcharge encroachments and flows through the spillway.
The maximum past inflows are unknown.

d. Visual Observations. There is no visible evidence either along the
reservolr or in the downstream channel to indicate high water levels or signs
of major spillway outflows. No one contacted could recollect any such
occurrences.

e. Test Flood Analysis. Reservoir area and caﬁacity curves and tables,
for use in flood routings, are shown on Sheet D-1 and Fig. 1, Sheet D-2,
Appendix P, For determining surface areas and surcharge capacities, plani-
metered areas were taken from contours delineated on USGS 2,000 ft. per in.
quadrangle sheets. :

The test flood chosen to evaluate the hydraulic and hydrologic capacity of
Globe Hollow Reservoir Dam was selected in accordance with the criteria pre-
sented in the Recommended Guidelines for Safety Inspection of Dams. Since
this dam is classified as intermediate in size with a significant hazard po-
tential, the range of test floods is ¥ PMF to PMF. Because an interchange
between a U.S5. Highway and State Highway would be affected, the full PMF test
flood was selected.

12



Precipitation data were obtained from Hydrometeorological Report No. 33, which
for the Connecticut area approximates 24.0 in. of 6 hour point rainfall over a
10 square mlle 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 incremental 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 2.0 hours to derive a time-to-peak for the triangular
hydrograph of 2.0 hours (see computations on Sheets D-3 and D-6, Appendix D). A :
PMF inflow hydrograph is shown on Fig. 2, Sheet D-7, Appendix D, indicating a

peak inflow of about 6,250 cfs or a CSM of about 2,790.

Discharge tables and curves for the spillway and for over the top of the dam "
are shown on Sheets D~8 and D-9 and Fig. 3 Sheet D-10, Appendix D. Because of
their small capacity, the effect of the outlet pipes was neglected. The spill-
way capacity at top of dam, elevation 271.0 MSL, is 2,120 cfs, assuming that
flashboards are not installed. When both 24 in. outlet pipes function as blowoff
pipes their combined capacity is 130 efs with the water surface at test flood
elevation and about 126 cfs with the water surface at top of dam. 0"

Flood routings were performed for both % and full PMF. Results of these routings
are shown on Sheets D-11 and D-12 and are summarized as follows:

Max.
Max. : Head
Routed Max. ' Over .
Flood Outflow Res. El. Dam N
Magnitude . cfs ft. MSL ft. '
} PMF 2,400 271.2 0.2
PMF 5,875 272.4 1.4

<

(Test 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 1.4 ft. The project, however,
can handle 367% of the routed test flood outflow without overtopping the dam.

It should be noted that, while the spillway opening could theoretically handle
about 36% of the routed test flood outflow, it is doubtful whether the discharge
channel could handle such a flow. The 2 ft. high training walls lining the
spillway chute would probably be overtopped during high flows, especially in the
vicinity of the swimming pool diversion weix. Overtopping of these walls could
result in erosion of the downstream toe of the dam, a washout of the spillway and_
chute, and possible undermining of the dam embankment.

It should alsc be noted that Globe Hollow Reservoir is separated into two
reservoirs by the South Main Street roadway embankment. A 6 ft. by 6 fr.
arched culvert with a drop inlet control passes under the roadway. The
water surface elevation of the western reservoir is about 5 ft. higher than
the eastern reservoir. The normal storage capacity of the western regervoir

13



is estimated at about 70 acre-ft. with a drainage avrea of 0.36 sq. mi. or

about 16 percent of the total drainage area., A preliminary analysis of this
culvert control was made. A rating curve for the culvert was develcped
assuming different stages in the two reservoirs. (see Appendix D, Fig. 5,
Sheet D-19). TFrom this rating curve it was estimated that an average inflow
of 150 cfs might be expedted from the western reservoir during the test flood.
A test flood inflow hydrograph was developed for the eastern reservoir drainage
area with a constant inflow of 150 cfs from the western reservoir. This
analysis reduced the routed test flood outflow by about 14 percent, or 920 cfs,
but still resulted in the dam being overtopped. However, for a % PMF event

the water surface would crest at about the top of the dam.

Drawdown of the reservoir is possible through two 24 in. dla. pipes.

F. Dam 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. The "rule
of thumb" criteria suggested in the RED 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 136 feet, an outflow of about 57,850 cfs would be realized.
(See Sheets D-13 thru D-~18, Appendix D).

Immediately downstream of the Globe Hollow Reservoir Dam there is a small dam
and retention pond used for recreationsl activities. Structural failure of the
main dam embankment would result in extensive damage to this recreational faci-
lity, inundating the entire area and probably causing the small retention dam
to fail.

Approximately 800 ft. downstream, the Hop Brook passes under Spring Street.
Stage discharge computations indicate flood depths of up to 20 ft. at this
crossing. This stage would be about 16 ft. higher than the brook's stage
just prior to failure of the dam and would wash out the roadway and flood
two adjacent dwellings by about a 7 ft. to 10 ft. depth.

Further downstream or a point about 1,200 ft. from the Spring Street crossing,
the Hop Brook intersects with the southeast cloverleaf of the U.S. Route 6/
South Main Street interchange, where the brook is culverted through the inter-
change to the west side of South Main Street. Though considerable erosion and
damage to the ramps and culvert may result, the interchange would secrve to re-
tain the flood outflow, protecting downstream roadways and structures from
damage. (See Fig. 6, Sheet D-22, Appendix D).

14



SECTION 6 — STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a, Visual Observations., The field investigation revealed no significant
displacements or distress that would warrant the preparation of stability com-
putations based on assumed soil properties and engineering factors,

b. Design and Construction Data. No plans or calculations of value to
a stability assessment are available for the dam.

¢c. Operating Records, There are no records which indicate the manner in
which the dam has been operated. |

d. Post Construction Changes. There are no records of any post construc-
tion changes made to the dam over the course of its history. However, a weilr
and intake pipe have been constructed in the spillway chute to control flow into
the lower recreational reservoir,

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

15



SECTION 7
ASSESSMENT, RECOMMENDATIONS & REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. On the basis of the Phase T visual examination, Globe
Hollow Reservoir Dam appears to be in generally good condition at the present
time. The principal areas for concern are the inadequacy of the spillway and
the potential for the spillway discharge channel to wash out from overtopping
during high flood outflows, threatening the integrity of the dam.

b. Adequacy of Information. The lack of in-depth engineering data doewm
not permit a definitive review. Therefore, the adequacy of the dam cannot be
assessed from a standpoint of reviewing design and construction data. This
assessment is based pyimarily on the visual inspection, past performance, and
sound engineering judgement,

c. Urgency. The recommendations and remedial measures enumerated below
- should be implemented by the cwner within two years after receipt of this Phase I
Inspection Report.

d. Need for Additional Investigations. Additional investigations are
required as recommended in Para. 7.2.

7.2 Recommendations

It is recommended that the owner retain the services of a competent registered
professional engineer to make investigations and studies of the followxng, and
if proved necessary, to design appropriate remedial works:

(1) Conduct a thorough study of the hydrology of. the drainage basin and
further evaluate the spillway adequacy and potential for overtopping
of the dam.

(2) Review flow conditions in the spillway discharge channel, particular-
ly in the vicinity of the recreational pool diversion weir, and
determine whether modifications are required to forestall possible
overtopping of the walls.

{3) Review the use of flashboards on the spillway crest and determine

the feasibility of either eliminating their use altogether, or
modifying them to facilitate quick removal in anticipation of a storm.

16



7.3 Remedial Measures

a.

(1)

(2)
(3)

(4)

(5)
(6)
)

‘Operation and Maintenance Procedures,

Pending completion of the review of the use of flashboards recommend-
ed in Section 7.2, remove flashboards installed on hazlf the spillway
weir, because of apparent spillway inadequacy and the potential for
overtopping of the dam, and leave them removed.

Repair cracks in the concrete outlet headwall.

Repair cracks in spillway discharge channel training walls and
bottom slab. :

Monitor seepage quantity and clarity from toe drains at least once
a year.

Backfill rodent holes and monitor the embankment for new burrows.

Develop a formal surveillance and flood warning plan.

Institute procedures for a biennial periodic technical inspection of
the dam and appurtenant works.

7.4 Alternatives

There are no practical alternatives to the above recommendations.

17
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APPENDIX A

INSPECTION CHECKLIST
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VISUAL INSPECTION CHECKLIST

~ PARTY ORGANIZATION

PROJECT __ Globe Hollow Reservoir Ds DATE 2 April & 10 May 1979
| TIME 9:00 AM
WEATHER Rain (4/9) - Sunny (5/10)
W.S. ELEV. 265-2 y.s, N/A pN.s.
PARTY:
1. Peter B. Dyson 6. Frank T. Jodiatis
2. Pasquale E. Corsetti 7. Robert Young
3. Roger F. Berry 8. Walter Senkow
;. Carl J. Hoffman 9.
5. William S. Zoino 10.

PROJECT FEATURE

1 Hydrologic

INSPECTED BY REMARKS

Roger F. Berry

2 Hydraulics/Structures

Carl J. Boffman

Soils and Geology

William S. Zoino

General Features

Peter B. Dyson

5 General Features-

Pasquale E. Corsetti




PERIODIC INSPECTION CHECKLIST

rrOJECT Globe Hollow Reservoir Dam

DATE 9 April & 10 May 1979

PROJECT FEATURE Embankment

NAME W. Zoino

DISCIPLINE  Soils/Structures

NaME C. Hoffman

AREA EVALUATED

CONDTITIONS

DAM . EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizeontal Alignment

Condition at Abutment and at
Concrete Structures

‘indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes

271.0 MSL

265.2 MSL

Unknown
None
None
None
None
Good
Good

Minor erosion of D/S slope right of
right spillway training wall

None

Minor at right spillway training wall
D/S slope

or Abutments ~ None
Rock Slope Proteétion - Ri@rap Failures Good Condition
Unusual Movement or Cracking None

at or near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
Foundation Drainage Features
Toe Drains

Instrumentation System

Toe drain pipes less than 0.1 GPM each.

None
Twe 6 in. dia. pipes both functioning
Same as above

None



PERIODIC INSPECTION CHECKLIST

PROJECT Globe Hollow Reservoilyr Dam

PROJECT FEATURE 'Gate House

DATE 9 Apxil & 10 May 1979

NAME C, Hoffman

DISCIPLINE  Structures

NAME

AREA EVALUATED

CONDITIONS

QUTLET WORKS -~ CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing
Rusting or Staning of Concrete
Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion ¢f Steel
b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emexrgency Gates

Lighting Protection System

Emergency Power System

Wiring and Lighting System in
Gate Chamber

Fair

Fair - minor deterioration
Yes - minor

None visible

Minor

None visible

Good

N/A

Minor surface.cracks
N/A

N/A



PERIODIC INSPECTION CHECKLIST

PROJECT Globe Hollow Reservoir Dam

PROJECT FEATURE Outlet Conduit

DISCIPLINE Structures

DATE 9 April & 10 May 1979

NAME

C, Hoffman

NAME

ARFA EVALUATED

CONDITIONS

OUTLET WORKS — TRANSITION AND CONDUIT

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering'of Monoliths

2 - Cast Iron Pipes

N/A

N/A

N/A

Cracking on Headwall only
N/A

N/A

N/A



PERIODIC INSPECTION CHECKLIST

PROJECT GClobe Hollow Reservoir Dam

DATE 9 April & 10 Mgy 1979

PROJECT FEATURE Spillway NAME C. Hoffman
DISCIPLINE Hydraulics/Structures NAME
AREA EVALUATED CONDITIONS

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS
a. Approach Channel

General Condition fair

Loose Rock Overhanging Channel No

Trees Overhangiﬁg Channel Yes

Floor of Approach Channel

b. Wei£ and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Eff;prescence.
Drain Heles

c. biséharge Channel
General Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Concrete pavement, minor settlement

cracks

Sloped paving

Fair

Yes

Yes

No

Yes

None

fair

No

No

| ek pied ol



PERIODIC INSPECTION CHECKLIST

PROJECT Globe Hollow Reservoir Dam DATE 9 April & 10 May 1979
PROJECT FEATURE NAME
DISCIPLINE _ | NAME
AREA EVALUATED CONDITIONS
- Dike Embankment NA
- Outlet Works - Intake Channel and NA

Intake Structure

- Outlet Works - Outlet Structure and NA
Outlet Channel

- Service Bridge ' NA
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GLOBE HOLLOW RESERVOIR DAM

2. Downstream slope of dam.



GLOBE HOLLOW RESERVOIR DAM

3. Spillway crest and deteriorated flashboards viewed from downstream chute.

4. Deterioration of right downstream training wall.



GLOBE HOLLOW RESERVOIR DAM

5. Diversion weir in downstream spillway chute.

6. Downstream end of spillway chute.



GLOBE HOLLOW RESERVOIR DAM

8. Oiitlet headwall at downstream toe of dam.
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