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0 - REPL TO
-. '." '"ATTENTiON OF:

NEDED SEF i i

Honorable Edward J. King
Governor of the Commonwealth of
Massachusetts

State House
Boston, Massachusetts

Dear Governor King:

Inclosed is a copy of the Strangeman Pond Dam (MA-01097) Phase I
Inspection Report, prepared under the National Program for Inspection
of Non-Federal Dams. The report is based upon a visual inspection, a
review of past performance, and a preliminary hydrological analysis.

The preliminary hydrologic analysis has indicated that the spillway
capacity for the Strangeman Pond Dam would likely be exceeded by
floods greater than one percent of the Probable Maximum Flood (PMF).
Our screening criteria specifies that a dam classified as high hazard
with a spillway capacity insufficient to discharge fifty percent of
the PMF be judged as having a seriously inadequate spillway. As a
result this dam is assessed as unsafe, non-emergency until more
detailed studies prove otherwise or corrective measures are completed.

The term "unsafe" applied to a dam because of an inadequate spillway
does not indicate the same degree of emergency as it would if
applied because of structural deficiency. It does indicate, however,
that a severe storm may cause overtopping and possible failure of the
dam, with significant damage and potential loss of life downstream.

We recommend that within twelve months from the date of this report
the owner of the dam engage the services of a qualified registered
engineer to determine further the potential of overtopping the dam and
the need for and the means to increase project discharge capacity.
Based on this determination, appropriate remedial mitigating measures

• should be designed and completed within 24 months of this date of
notification. In the interim a detailed emergency operation plan and
warning system should be promptly developed and round-the-clock
surveillance should be provided during periods of heavy precipitation
or high project discharge.

"-0
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* - NEDED
Honorable Edward J. King

I approve the report and support the findings and recommendations
described in Section 7, with qualifications as noted above. I request

that you keep me informed of the actions taken to implement these
recommendations since this follow-up is an important part of the
program.

Copies of this report have been forwarded to the Department of Environ-
mental Quality Engineering and to the owner, The Cape Ann Sportsman's
Club, Gloucester. Copies will be available to the public in thirty
days.

I wish to thank you and the Department of Environmental Quality
Engineering for your cooperation in this program.

Sincerely,

C. E. 4EDO I
Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

BRIEF ASSESSMENT

identification No.: MA01097

Name of Dan: Strangman Pond Dam

Town: Gloucester

County and State: Essex County, Massachusetts

Stream: Annisquam River Basin

Date of inspection: June 9, 1981

Strangman Pond Dam is a 100-foot long, 16-foot high earth-
fill dam built prior to 1884. The dam is presently used for
recreation and has a maximum storage capacity of 32 acre-feet.
The top of the dam is at Elevation (El) 91.4 National Gleodetic
Vertical Datum (NGVD). A 10-inch corrugated metal pipe is the

only spillway facility at the site. There is no low-level outlet.

_I There are deficiencies which must be corrected to assure
the continued performance of this dam. This conclusion is based
on the visual inspection of the site and a review of the available

- data. (enerally the dam is in poor condition.

The following deficiencies were observed at the site: a
heavy prowth of brush and trees on the downstream slope, lack of
an adequate spillway, seepage at the downstream toe, lack of a
low-level outlet, erosion of the downstream slope at the right
abutment, and mortar missing from the joints of the upstream
masonry wall.

Based on Corps of Engineers' guidelines, the dam has been
classified in the small size and high hazard categories. A test
flood equal to one-half the probable maximum flood (PMF) was used
to evaluate the capacity of the spillway. The test flood outflow
is 62 cubic feet per second (cfs), resulting in a pond level at El
92.1. The test flood would overtop the dam by 0.7 feet.
Hydraulic analyses indicate that the spillway can discharge about .O
1 cfs, or 1 percent of the test flood outflow before the dam is

.~overtopped.

It is recommended that the Owner immediately institute a
plan for surveillance of the dam during periods of heavy rainfall

STRANGMAN POND DAMD
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and a plan for notifying downstream residents in the event of an
emergency. The Owner should employ a qualified registered
professional engineer to conduct a more detailed
hydrologic/hydraulic analysis and design adequate discharge
capacity and a low-level outlet for the dam. The engineer should
also establish a procedure for clearing trees and brush from the
dam and conduct stability and seepage analyses of the embankment.
The Owner should correct the other deficiencies listed above, as
described in Section 7.3. The Owner should also implement a
program of annual technical inspections.

The measures outlined above and in Section 7 should be
implemented by the Owner within a period of 1 year after receipt
of this Phase.T Inspection Report.

Q) Edward 1v. Greco, P. E.

TO MICHAEL Project Manager
Nk 8O 1 0 Metcalf & Eddy, Inc.

T-\ -- IY"! Massachusetts Regis ration
- No. 29800

Approved by:

Steph.n L. Bish"opq',', STE-.EN
7TIce President ,/ L. \,,
Metcalf ( Eddy, Inc. I BIS..OP ,SNo. 19703 .1.) /.*

Massachusetts Registration
N~o. 19703
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T,-P,-eI Ir.:peztion Rep~ort cin Strangman Pond Dam (1'TA--01097) 0
has b.2:rvi-e-.;,, by the uni'ersi--neJ Revie-;: Ecard n'embers. In our
oTpinicn, the reported findings, conclusions, and recommendations are
cc)nsis:ent with th-L Recornended Guideli'nes for Szifety Inspection of
Pas , and with onc engineering judjze:-.ent and practice, and is herelsy
submitted for aTpproval.

AR~..-liTESIAN, NEMBER
Geotech~nical Engincering Branch
Eng4ineerino Division

CAR.:;'Y.TE Z ,tAN, N~:-

Fn,-: *r Divisioan

Jos W FI:;EC A:; JR., CHAIrMAN I
SDivisio-.

APPROVAL RECOr.END ED:

JOE B. FRYAR
Chief, Engineering Division
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PREFACEj

T1his report is prepared under guidance contained in
R~ecommiended Guidelines for Safety Inspection of Damns, -for a Phase
T Investigation. Copies of these guidelines may be obtained from
the Of'fice of Chief of Engineers, Washington, D.C. 20314. The
purpose of a Phase I Investigation is to identify expeditiously
those dams which m-ay pose hazards to human life or property. The
assessment of tlbc general condition of the dam is based upon
available data and visual inspections. Detailed investigations,
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 damn is based on observations of field
conditions at the time of inspection along with data available toI
the inspection team. In cases where the reservoir was lowered or
drained prior to inspection, such action, while improving the4
stabi!lity 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.

on~i niesaiportant to note that the condition of a dam depends
on umeousandconstantly 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.
nnly through continued care and inspection can there be any chance
that unsafe conditions will be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway T:est Flood is based on theI
estimated "P1robable 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. T-he test
'lood 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 reneral
conditions and the downstream damage potential.

The Phase I Investigation does not include an assessment of
the need r'or 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 sa'lety to the public. An evaluation of the project for
compliance with OSHA rules and regulations is also excluded.

STRANGTIAN POND DAM
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OVERVIEW
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SECTION 6

STRUCTURAL STABILITY I

6.1 Visual Observations. The evaluation of the structural
stability of StranFrman Pond Dan is based on the visual
insnection conducted on June 9, 1981.

As discussed in Section 3, Visual Inspection, the dam is in
noor condition. Seepage was observed at the downstream toe
of the embankment. A thick growth of trees and brush covers
the do-nstream slope and toe of the dam.

6.2 esr. and Construction Data. Strangman Pond Dam was
constructed prior to 1884. Computations for design of the
cina and snillway are not available. Drawings and
snecilfications for the construction of the dam are also not
Evai lable.

6.3 7nst-Construction Changes. Since the original construction I
of the dam, the only known change was the addition of the
spillway pipe about 1963.

6.4 Seismic Stability. The dam is located in Seismic Zone No. 3.
Phase I g- uidelines recommend, as a minimum, that suitable
analysis by conventional equivalent static load methods P
should be on record for dams in Zone No. 3. As far as can be
determined, no such analysis has been made.

STRANGPIAN POND DAM
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Hydraulic analyses indicate that the spillway can discharge
about 1 cfs with the pond at El 91.4, which is the low point __Aon the ton of the dam.

Durini the test flood, the low point on the dam would be
overtopped by 0.7 feet. About 2 cfs would discharge through
the spllway, and about 60 cfs would discharge over the dam.
'here critical flow occurs, the water would be 0.41 feet deep
at a velocity of 3.6 feet per second (fps). S

5.5 Dan Failure Analysis. The peak discharge rate due to failure
of the dar was calculated to be 1,650 cfs with the pond at El
91.4. This calculation is based on a maximum head of 8.4
feet and an assumed 40-foot wide breach occurring in a narrow
nortion of the embankment near the spillway. Failure of the
dam would produce a downstream flood wave 6 feet deep as
comnared to channel flow less than 1/2 foot deep prior to
failure.

There are two houses located along the stream 600 feet
downstream of the dam. The foundations of these structures P
are approximately 2 feet above the floor of the stream. Due
to the configuration of the channel, little attenuation of
the flood flow is expected. An assumed failure of the dam
could result in a flood wave that would rise above the
foundation level of these houses resulting in the possible
loss of more than a few lives and an excessive amount of
property damage. Accordingly, the dam has been placed in the
"high"? hazard category.

STRANGMN POND DAM
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC
FEATURES

5.1 General. Strangman Pond Dam has a drainage area of 30 acres
(.042 snuare mile) in which there are no ponds or swamps (see
Drainage Area shown on Location Map). The land is hilly, and - S
undeveloped.

There are no dams upstream of Strangman Pond that would
provide additional storage within the watershed.

Strangman Pond has a surface area of approximately 4 acres,
and a maximum storage capacity of approximately 32 acre-feet
at El 91.4.

There is no low-level outlet for the dam.

5.2 Design Data. There are no hydraulic or hydrologic 0
computations available for the design of the pipes that
serves as the spillway at Strangman Pond Dam.

5.3 Experience Data. There are no records of past flood levels
at the dam, which was constructed prior to 1884.
Representatives from the Cape Ann Sportman's Club do not 0
recall that the dam was overtopped since their purchase of
the facility in 1963.

5.4 Test Flood Analysis. Strangman Pond Dam has been classified ""jj-
in the "small" size and "high" hazard categories. According
to the Corps of Engineers guidelines, a test flood ranging
from one-half to the full PMF (Probable Maximum Flood) should
be used to evaluate the capacity of the spillway. The
one-half PMF was used for this analysis because the height
and storage capacity of the pond is at the low end of the
range for small sized dams.

The PMF rate for the Strangman Pond watershed was calculated

to be 3,000 cfs per square mile of drainage area. This
calculation is based on the average slope of 4.5 percent in .2
the drainage area, the pond-plus-swamp area to drainage area
ratio of 0 percent, and the U.S. Army Corps of Engineers'
guide curves for Maximum Probable Flood Peak Flow Rates
(dated December 1977).

Applying the one-half PMF rate to the .042 square mile
drainage area results in a peak test flood inflow of 63 cfs.
By adjusting the test flood inflow for surcharge storage, the
peak test flood outflow was calculated to be 62 cfs (9,476
cfs per square mile). The pond level would rise to El 92.1.

STRANGMAN POND DAM
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SECTION 4

OPERATING AND MAINTENANCE
PROCEDURES

4.1 Operating Procedures

a. feneral. There are no operating facilities and no -6
regular operating procedures for this dam. Personnel
from the Cape Ann Sportsman's Club reportedly visit the
dam weekly for recreational activities.

b. Warning System. There is no warning system in effect at
this dam.

4.2 Maintenance Procedures

a. Qeneral. The dam is not maintained. The Cape Ann
Sportsman's Club is responsible for maintenance of the
facility. There is no record of technical inspections
having been conducted in the past.

b. Operating Facilities. There are no operating facilities
at the dam.

4.3 Evaluation. There are no regular programs of maintenance or -_
technical inspections at the dam. There are also no plans
for surveillance of the dam during periods of heavy rainfall,
or for warning people in downstream areas in the event of an I
emergency at the dam. The lack of standard operating and
maintenance procedures is undesirable, considering that the
dam is in the "high" hazard category. These programs should
be implemented as recommended in Section 7.3.

STRAIflNAN POND DAM
10

0



About 600 feet below the dam, flow in the stream is
diverted through a 12-inch corrugated metal pipe into the
storm drain under Cherry Street. P

3.2 Evaluation. The visual inspection indicates that the dam is
in poor condition. The stated deficiencies which must be
corrected to assure the continued performance of this dam and
measures to imorove these conditions are outlined in Section
7. The following conditions could affect the long-term I
performance of the dam:

a. Continued uncontrolled seepage through the dam could lead
to internal erosion of the dam.

b. The root system of the trees and brush on the downstream IL
slope of the dam could provide pathways for seepage and
internal erosion.

c. The discharge from the pipe that serves as a spillway
could lead to erosion on the downstream slope of the dam 

d. A low-level outlet is needed to provide facilities for
lowering the pond level during an emergency.

e. Mortar missing from the upstream masonry wall could
result in leakage through the dam or further deteriora-
tion of the wall. .

f. Erosion of the downstream slope at the right abutment
could result in instability of the embankment.

* P-
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The Phase I Inspection of the dam at Strangman
Pond was performed on June 9, 1981. A copy of the
inspection checklist is included in Appendix A. There

are no records of any previous inspections. Selected
photographs taken during our Visual Inspection are
included in Appendix C.

b. Dan. The dam is an earthfill structure with a pipe that
serves as a spillway. Evidence of seepage was noted at
one location at the downstream toe of the dam below the
spillway pipe. The seepage is indicated by a stream of
clear water flowing at approximately 1 gpm (see Photo No.
7).

The stone masonry on the upstream face is in fair
condition. The mortar is missing in a few places.

Slight erosion due to surface runoff was noted on the
downstream slope of the dam near the right abutment.

A dense growth of brush and trees up to 6 inches in
diameter covers the downstream slope and toe of the dam
(see Photo No. 1). This growth hinders complete
insDection of these areas.

c. Appurtenant Structures. A 10-inch corrugated metal pipe
serves as the spillway (see Photos No. 2 and No. 3). At
the time of the inspection, there was no water
discharging through the pipe. The upstream end of the
pipe was bent inward at one place. Ho debris or other
obstructions were observed inside the pipe. Discharge
would flow onto the downstream slope of the dam and into
a stream. Only minor erosion was observed on the down-
stream slope due to discharge from the pipe.

There is no low-level outlet at the dam.

d. Reservoir Area. The reservoir area is wooded and
undeveloped except for a few houses above the left
abutment of the dam. There is a high potential that
future development will occur in the reservoir area.

e. Downstream Channel. The spillway would discharge into a
densely wooded valley downstream of the dam. The earth
slopes that form the sides of the valley are steep and
also densely wooded.

STRANGMAN POND DAM8
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SECTION 2

ENGINEERING DATA

2.1 General. There are no plans, specifications or computations
available from the City, County or State offices relative to
the design or construction of this dam.

There are also no previous inspection reports available for
Strangman Pond Dam.

We acknowledge the assistance and cooperation of personnel
from the Massachusetts Department of Environmental Quality
Engineering, Division of Waterways; the Massachusetts
Department of Public Works; and the Essex County Engineers
Office. In addition, we acknowledge the assistance of Mr. Al
Olson, President of the Cape Ann Sportman's Club, who
provided information on the history and operation of the dam.

2.2 Construction Records. There are no construction records or
as-built drawings available for the dam.

2.3 Operating Records. No operating records are available, and
there is no daily record kept of the elevation of the pool or
rainfall at the dam site.

2.4 Evaluation

a. Availability. There are no engineering data available forthis dam.

b. Adequacy. The lack of detailed hydraulic, structural and
construction data did not allow for a definitive review.
Therefore, the evaluation of the adequacy of this dam is

based on the visual inspection.

STRANGMAN POND DAM
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* j. Regulating Outlets: There is no regulating outlet at the

6 STRANOMAN POND DAM



(2) Flood-control pool: N/A

(3) Spillway crest: 4

*(4) Test flood pool: 4

*(5) Top of dam: 4

g. Dam

(1) Type: earthfill with masonry wall upstream

(2) Length: 100 feet

(3) Height: 16

(4) Top width: Varies from 10 to 40 feet

(5) Side slopes: upstream-vertical

downstream-2 :1

(6) Zoning: unknown

(7) ImDervious core: unknown

(8) Cutoff: unknown

(9) Grout curtain: unknown

h. Diversion and Regulating Tunnel: N/A

i. Spilway

() Tve: corrugated metal pipe

(2) Length of weir: 10-inch diameter

(3) Crest elevation (invert of pipe): 91.0

(4) Gates: none

(5) Upstrea channel: none

(6) Downstream channel: none - discharge flows onto
downstream slope and into a stream k

*Based on the assumption that the surface area will not
significantly increase with changes in pool elevation from
91.4 to 92.1.

STRANGMAN POND DAM
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the upstream invert of the spillway pipe. This elevation
was estimated from a United States Geological Survey
(U.S.G.S.) topographic map.

(1) Streambed at toe of dam: 75.6

(2) Bottom of cutoff: unknown

* (3) Maximum tailwater: N/A

(4) Normal pool: 91.0

(5) Full flood control pool: N/A

(6) Spillway crest: 91.0

(7) Design surcharge (Original design): unknown

(8) Top of dam: 91.4

I. (9) Test flood surcharge: 92.1

d. Reservoir (Length in feet)

(1) Normal pool: 900

(2) Flood control pool: N/A

(3) Spillway crest pool: 900

(4) Top of dam: 900

(5) Test flood pool: 900

e. Storar.e (acre-feet)

(1) Normal pool: 30

(2) Flood control pool: N/A

(3) Spillway crest pool: 30

(4) Top of dam: 32

* (5) Test flood pool: 35

f. Reservoir surface (acres)

(1) Normal pool: 4

STRANGMAN POND DAII
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There are no drawings, specifications, or construction
records available. About 1963, the pond was reportedly
lowered and silt dredged out of the bottom. At that
time, the 10-inch pipe that functions as a spillway was
placed on the dam.

There are no records of previous inspections or other
information on the condition of the dae.

i. Normal Operating Procedures. There are no operating
procedures at Strangman Pond Dam. Flow through the
spillway is uncontrolled, and there is no low-level
outlet.

1.3 Pertinent Data

a. Drainage Area. The drainage area is approximately 30
acres (.042 square mile) and consists of hilly land (see
Drainage Area shown on Location Map). The drainage area
is woodland, and there is no residential development
except at the left abutment of the dam (see Overview .. \
Photo).

b. Discharge. Discharge from Strangman Pond flows
uncontrolled through a 10-inch corrugated metal pipe that
serves as the spillway. There is no low-level outlet.

(1) Outlet: None

(2) Maximum known flood at damsite: unknown

cfs at El 91.4.

(4) Ungated spillway capacity at test flood elevation:
1.8 cfs at El 92.1.

(5) Gated spillway capacity at normal pool elevation:
N/A

(6) Gated spillway capacity at test flood elevation: N/A

(7) Total spillway capacity at test flood elevation: 1.8
cfs at El 92.1.

(8) Total project discharge at top of dam: about 1 cfs
at El 92.1.

(9) Total project discharge at test flood elevation: 62
cfs at El 92.1.

c. Elevation (feet above National Geodetic Vertical Datum of

1929 (NGVD)). A benchmark was established at El 91.0 at

3 STRANGMAN POND DAM
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of 16 feet (see Plan of Dam and Sections in Appendix B
and photographs in Appendix C). The top of the dam
varies from 10 to 40 feet wide and varies from El 91.4 to
92.0. The upstream face is a vertical masonry wall. The
downstream face is a 2:1 slope covered with trees and
brush.

A 10-inch corrugated metal pipe embedded in the top of
the dam near the left abutment is the only spillway
facility at the site. The invert of the pipe is at El
91.0. Discharge flows onto the downstream slope of the
dam and into a stream. The valley containing the stream
is about 80 feet wide with steep side slopes. The floor
and sides of the valley are densely wooded.

There is no low-level outlet at the dam.

c. Size Classification. For a dam to be classified as
small, it must have a height between 25 feet and 40 feet
and a maximum storage capacity between 50 acre-feet and
1,000 acre-feet. Strangman Pond Dam has a height of 16
feet and a maximum storage capacity of 32 acre-feet.
For the purposes of this report, it has therefore been
classified in the "small" size category.

d. Hazard Classification. There are two houses located
along the stream 600 feet downstream of the dam (see
Flood Impact Area shown on the Location Map). The
foundations of these structures are approximately 2 feet
above the stream channel. An assumed failure of the dam
would result in a flood wave 6 feet high 600 feet
downstream of the dam. More than a few lives could be
lost and an excessive amount of property damage could
occur. Accordingly, the dam has been placed in the
"high" hazard category.

e. Ownership. The dam has been owned since 1963 by The Cape
Ann Sportsman's Club, Cherry Street, Gloucester,
Massachusetts 01930. Mr. Al Olson (telephone
617-283-0304) granted permission to enter the property
and inspect the dam.

f. Onerator. There are no operators of the dam.

g. Purpose of the Dam. The water in Strangman Pond is
currently used for recreational purposes by the Cape Ann
Snortman's Club. The original purpose of the dam is
unknown, but may have been for commercial ice production.

h. Design and Construction History. Historical data
indicates that the dam was built sometime prior to 1884.

STRANGMAN POND DAM
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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

STRANGMAN POND DAM

SECTION 1

PROJECT INFORMATION ..

1.1 Oeneral

a. Authority. Public Law 92-367, August 8, 1972, authorized
the Secretary of the Army, through the Corps of
Engineers, to initiate a national program of dam
inspection throughout the United States. The New England
Division of the Corps of Engineers has been assigned the
responsibility of supervising the inspection of dams
within the New England Region. Metcalf & Eddy, Inc. has

L been retained by the New England Division to inspect and
report on selected dams in the State of Massachusetts.
Contract ITo. DACW 33-80-C-0054, dated April 18, 1980, has
been assigned by the Corps of Engineers for this work.

b. Purnose

(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 manner by non-Federal
interests.

(2) Encourage and assist the States to quickly initiate I

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. The dam is located on a tributary of the !ill
River in the City of Gloucester, Essex County,
Massachusetts and in the Annisquam River Basin (see
Location Plap). The coordinates of this location are
Latitude 42 deg. 37.8 min. north and Longitude 70 deg.
10. min. west.

b. Description of Dam and Appurtenances. Strangman Pond Dam
is a 100-foot long, earthfill dam with a maximum height

P
l:] STRANGHAN POND DAM
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND
REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. As a result of the visual inspection, the
review of available data, and limited information on
operation and maintenance, the dam is considered to be in
poor condition. The following deficiencies must be cor-
rected to assure the continued performance of this dam:
seepage at the downstream toe of the embankment; a dense
growth of trees and brush on the downstream slope and
toe; lack of an adequate spillway, and the lack of a
low-level outlet.

The peak test flood (one-half PMF) outflow is estimated
to be 62 cfs with the pond at El 92.1. The test flood
would overtop the low point on the dam by 0.7 feet.
Hydraulic analyses indicate that the spillway can
discharge about 1 cfs or I percent of the test flood
outflow before the dam is overtopped.

b. Adequacy. The lack of detailed design and construction
data did not allow for a definitive review. Therefore,
the evaluation of this dam is based on the visual
inspection and engineering judgment.

c. Urgency. In view of the inadequate discharge capacity of
the dam, the Owner should immediately institute
surveillance and warning programs as described in Section
7.3. The other recommendations and remedial measures
outlined below should be implemented by the Owner within
1 year after receipt of this Phase I Inspection Report.

7.2 Recommendations. The nwner should employ a qualified
registered engineer to:

a. Perform a detailed hydrologic/hydraulic analysis to
design adequate discharge capacity and a low-level outlet
for the dam.

b. Develop procedures for clearing the trees and brush from
the downstream slope of the dam and to a distance of 25
feet below the downstream toe. All stumps and roots
removed should be backfilled with select material.

c. Evaluate the static and seismic stability of the dam
b embankment. This should include an investigation of the

seepage noted at the downstream toe. The investigation
should be conducted after the embankment is cleared of
trees and brush.

STRANGMAN POND DAM
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The Owner should implement the recommendations of the
Engineer.

I- 7.3 Remedial Measures

a. Operating and Maintenance Procedures. It is recommended
that the Owner accomplish the following:

(1) Immediately institute a definite plan for surveil-
lance of the dam during and after periods of heavy
rainfall and a plan to warn people in downstream

areas in the event of an emergency at the dam.

" (2) Replace missing mortar in the joints of the upstream
masonry wall.

(3) Repair the erosion of the downstream slope at the
right abutment.

(t) Implement a systematic program of maintenance
Sinspections. As a minimum, the inspection program

should consist of a monthly inspection of the dam
and appurtenances and be supplemented by additional
inspections during and after severe storms. All
repairs and maintenance should be undertaken in
compliance with all applicable State regulations.
The maintenance program should include removal of
any debris inside the corrugated metal pipe to

-* prevent clogging of the spillway.

. (5) Institute a program of technical inspections of this
dam on an annual basis.

7 .4 Alternatives. The alternative to imolementinr the
recommendations and remedial measures listed above would be
to drain the pond and remove the dam.

STRANGMAN POND DAM
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PERIODIC INSPECTION

PARTY ORGANIZATION

PROJECT sTRANGmAN POND DA1g DATE JUNE 9,1981

TIME 08:30

WEATHER Cloudy-showers-80F

W.S. ELEV. 90.3 U.S.83.0_DN.S.

r-

PARTY:

1.. Y RRANAGAN- METCALF & EDDY- IIYRnATJI.TC

2. RT.T. rCECHT- MF.TCA.E &~ EDDY- GPEOHNT CAT,

03. ED agrEo- MFTrATY &. Rnn- GRATF(NNTrAT.

%4 TTM ppTgg- MPTrALF &. EDTW- (2rATEC1NTCAl

5. c-ARAT. qw-FFT- mF.TCAT P A. EDD- rpTvflmNTcAT

lo. ]
PROJECT FEATURE INSPECTED BY REMARKS

1. DAM GRECO/SWEET/CHECCHI-

2. SPILLWAY BRANAGAN

'4.

pageA-1o.3V
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PERIODIC INSPECTION CHECK LISTr
PROJECT STOANGMAN p D DAM DATE JUNE 9,1981

PROJECT FEATURE DAM FNBANKMENT NAME GRECO / SWEET

DISCIPLINE GROTFCHNTCAT. NAME SWEET

P AREA EVALUATED CONDITIONS

DAM EMBANKMENT
Ir VARIES FROM 91.4 to 91.8

Crest Elevation

. Current Pool Elevation 90.3

Maximum Impoundment to Date unknown

Surface Cracks none

Pavement Condition none

Movement or Settlement of Crest slight settlement of crest near
spillway-possible erosion

Lateral Movement none visible

Vertical Alignment good

Horizontal Alignment good

Condition at Abutment and at slight erosion due to storm runoff

Concrete Structures

Indications of Movement of
Structural Items on Slopes none

Trespassing on Slopes large trees and brush on slopes-
t-ep -o n Aqrwng 'rp--t

n Sloughing or Erosion of Slopes slight erosion due to storm runoff
or Abutments

Rock Slope Protection - Riprap none-stone masonry wall in good

Failures condition

Unusual Movement or Cracking at none
or near Toes

Unusual Embankment or Downstream immediately below spillway,at toe of
Seepage embankment-clear,at 1 GPM

Piping or Boils none visible

Foundation Drainage Features none

Toe Drains none

Instrumentation System none

page A 2 of .
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PERIODIC INSPECTION CHECK LIST

PROJECT STRANGMAN POND DAM DATE JUNE 9,1981PROJECT FEATURE SPILLWAY NAME CHECCHI/BRANAGAN

DISCIPLINE (.AT 4NTAT. NAME

AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, 10-inch Corrugated Metal Pipe spillway
APPROACH AND DISCHARGE CHANNELS set on vertical stone masonry wall

Invert elevation 91.0 (estimated)
a. Approach Channel

General Condition unobstructed

Loose Rock Overhanging
Channel none

Trees Overhanging Channel none

Floor of Approach Channel stone masonry

b. Weir and Training Walls

General Condition of
Concrete none

Rust or Staining slight rusting of C.M.P.

Spalling none

Any Visible Reinforcing N/A

Any Seepage or Efflorescence N/A

Drain Holes N/A

downstream slope to natural streambed
c. Discharge Channel

General Condition slight erosion

Loose Rock Overhanging
Channel none

Trees Overhanging Channel many trees in and around channel

Floor of Channel heavy brush-fallen trees

Other Obstructions none

pageA-3 of_3



APPEN4DIX B

* PLANTS OF DAM .

* Page

Figure B-1. Plan of Damn B-1
- 0.

*Figure B-2, Profile and Section of Dam B-2
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APPEINDIX C

)I 0GRAPHS

..oe: Locaton and dU'ection o' nhotofgmaphs shown on
Pigure B-1 in Appendix B.
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NO. 2 TOP OF DAM

A~A
NO. 3 DOWNSTREAM END OF SPILLWAY PIPE

C-2
STRANG MAN POND DAM
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NO. 4 DOWNSTREAM SLOPE OF DAM

NO. 5 SEEPAGE AT DOWNSTREAM TOE OF DAM

C-3
STRANG MAN POND DAM



NO. 6 CHANNEL DOWNSTREAM OF SPILLWAY

NO. 7 SOUTHERLY EMBANKMENT OF DOWNSTREAM
CHANNEL

c- 4
STRANGNIAN POND DANI
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APPENDIX D

HYDROLOGIC AND HYDRAULIC
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APPENDIX E

3 INFORMATION AS CONTAINED IN THE9
NATIONAL INVENTORY OF DAMS

STRANGMAN POND DAM



S

0

0

NOT AVAILABLE AT THIS TIME -~

-- S..

6~-

0

Oi

0

S - S - - S -



FILMED

8-85

DTIC


