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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS

424 TRAPELO ROAD

WALTHAM. MASSACHUSETTS 02254

REPLY TO Acession For APR 2 1981
ATTENTION OF:NEDED NTIS GRA&I " '

DTIC TAB " '

Justification -,

Honorable Edward J. King By
Governor of the Commonwealth of Distribution/
Massachusetts
taahusets Availability CodesS t a t e H o u s e v a l a / o"- " "

Boston, Massachusetts 02133 Aval /r
Dist Special. ..~~~~ -7 I . - l

Dear Governor King:

Inclosed is a copy of the Fernwood Lake East Dam (MA-01336), and
Fernwood Lake West Dan (MA-01337) Phase I Inspection Report, which was
prepared under the National Program for Inspection of Non-Federal Dams.
This report is presented for your use and Is based upon a visual
inspection, a review of the past performance and 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 in Section 7 and ask that you keep me informed
of the actions taken to implement them. This follow-up action is a
vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been
furnished the owner, the City of Gloucester, Public Works Department,
Popular Street, Gloucester, MA 01930.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Ace. 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 Quality Engineering for your cooperation in carrying out
this program.

S 
S

Incl C.E. EDGAR, III
As stated Colonel, Corps of Engineers

Division Engineer

,.all.-.-.. . . . . . . .
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NATIONAL DAM INSPECT ION PROGRAM
PHASE I INVESTIGATION REPORT

Identification Nos.: MA 01336 and MA 01337
Name of Dams: Fernwood Lake East and West
Town: Gloucester
County and State: Essex, Massachusetts
Stream: Streams to Upper Banjo Pond

and Wallace Pond.
*-Date of Site Visits: 21 August 1979 and 2 May 1980

BR1EF ASSESSMENT

Fernwood Lake is impounded by three separate earth embankment
dams believed to have been built in 1877. (There is also a 325A.
ft. long South Dike separating a portion of the south end of the
lake; however, it has a'4'low"-hazard potential and thus was ex-

-. cluded from inspection.)

East Dam is approximately 100 ft. long and has a maximum heightI
of 5 ft. Its 8-in, diameter outlet pipe has been blocked. West
Dam is approximately 400 ft. in length and a maximum of 11 ft. in
height. It has a 14-in, diameter low-level outlet. The main dam

* at the north end of the lake is 450 ft. in length, 19 ft. in height
*and has a 19 ft. long spillway crest. The main Fernwood Lake (North)

Damn - MA 00184 was the subject of a previous Phase I Inspection
Report dated April 1979.

The East and West dams were initially classified as having a
"low" hazard potential, based on preliminary observations. More
detailed analyses were since performed to determine the extent of
downstream development that would be affected in the event the
dams were to fail. It is now concluded that the East and West
dams have a "high" hazard potential in accordance with Corps of
'Engineers guidelines.

The East and West dams are both in poor condition, based on
visual examinations of the structures. Although several defi-
ciencies were noted, there was no evidence of settlement, lateral
movement or other signs of structural failure, or other conditions
which would warrant urgent remedial action.

Based on the "small" size and "high" hazard potential classi-
fications of these dams in accordance with Corps of Engineers
guidelines, the test flood is one-half the Probable Maximum Flood
(1/2 PMF). .Hydraulic analyses indicate that the test flood out-

flowof 70cfs (inflow 475 cfs or 913 csm) would overtop East
Dam by 0.5 ft. and that a freeboard of 1.5 ft. would remain at



West Dam. (A freeboard of 1.6 ft. would remain at North Dam and
South Dike would be overtopped by 0.3 ft.) With the water level I

at the top of East Dam, the spillway capacity at North Dam with
flashboards in place is about 80 cfs or 22 percent of the peak -.
test flood outflow.

The City of Gloucester, owner of these dams, should engage
a qualified registered professional engineer to direct removal
of trees, stumps and roots on embankments, and restoration of
the embankment cross-sections; and carry;out other hydrologic/
hydraulic investigations related to overtopping potential and
outlet works, and a seismic stability investigation of the dams.
These items are outlined in Section 7.2.

The implementation of work as directed by the engineering
consultant and remedial measures, including the clearing of brush
on the embankments; repairing eroded and bare areas; repairing
the upstream walls and slopes where they have deteriorated; and
monitoring seepage, as outlined in Section 7.3, should be under-
taken within one year after receipt of this report. The Owner
should also prepare a formal operations and maintenance manual
for the dams and establish an emergency preparedness plan and _-

downstream warning system.

HALEY & ALDRICH, INC. - -. *

by:
R,;.' ichard A. "\: '

. No. 2;,-3

Richard A. Brown \,. .--. ,'.
Senior Engineer

Peter L. LeCount " -

Vice President , 'c ,E
':. 0 '-A - -' -' ,

"'. -. ' -, -2.- .
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Fernwood Lake East Dati (MA-01336) and

This Phase I Inspection Report on Fernwood Lake West Dam (MA-01337)
has been reviewed by the undersigned Review Board me.bers. In our

opinion, the reported findings, conclusions, and recommendations are
consistent with the Recommended Guidelines for Safety Inspection of
Dams, and with good engineering judgement and practice, and is hereby
submitted for approval.

CARNEY M. TERZIAN, MER
* Design Branch

Engineering Division0

N-°-

Engin ering Division

ARAMAST MHTESIAN, CHAIRMAN
Geotechnical Engineering Branch
Engineering Division da

APPROVAL RECOMMENDED:

JOE B. FRYAR
Chief, Engineering Division

sub...................'--"".
. . . .. . . . . . . . . . . . . . .



PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase I
Investigations. Copies of these guidelines may be obtained from
the office of Chief of Engineers, Washington, DC 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 condi-
tions, 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 will be detected.

* * Phase I Investigations are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the esta-
blished Guidelines, the test flood is based on the estimated 40
"probable maximum flood" for the region (greatest reasonably
possible storm run-off), or a fraction 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. Consideration of
downstream flooding other than in the event of a dam failure is

.. beyond the scope of this investigation.

I. 0
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The Phase I investigation does not include an assessment of
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 regulations is also excluded.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

FERNWOOD LAKE EAST DAM
MA 01336

S FERNWOO? LAKE WEST DAM
MA 01337

SECTION 1 -PROJECT INFORMATION

1.1 General

a. Authority. Public Law 92-367, 8 August 1972, authorized
the Secre'tary of the Army, through the Corps of Engineers, tok

- 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.

- Haley & Aldrich, Inc. has been retained by the New England
Division to inspect and report on selected dams in the State of
Massachusetts. Authorization and notice to proceed were issued to

* Haley & Aldrich, Inc. under a letter dated 28 November 1978 from -

Colonel Max B. Scheider, Corps of Engineers. Contract No. DACW33-
* 79-C-0018 has been assigned by the Corps of Engineers for this
* work. Camp, Dresser & McKee, Inc. was retained as consultant to

Haley & Aldrich, Inc. on the structural, mechanical! electrical
and hydraulic/hydrologic aspects of the Investigation.

b. Purpose of Inspection. The primary purposes of the
National Dam Inspection Program are to:

U1. 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 prepare the states to initiate
effective dam safety programs for non-Federal
dams.

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

L A



1.2 Description of Project

a. Location. The East and West dams are located on opposite
sides of Fernwood Lake in Gloucester, MA, as shown on the Location
Map, page viii. The latitude and longitude of East Dam are
N420 36.7' and W70041.9'. The latitude and longitude of West
Dam are N420 36.5' and W70042.1'. Seepage through East Dam
would drain eastward to Upper Banjo Pond. Discharge through the
outlet at West Dam would be conveyed southwestward to Wallace
Pond.

The relative locations of these dams to North Dam and South
Dike on Fernwood Lake are shown on the plan of land included as
page B-2.

b. Description of Dams and Appurtenances. The East and .
West dams are earth embankments with gated outlet pipes through
them. The general configuration of each dam and its appurtenant
structures is shown on the respective "Site Sketch Plan", pages
C-i and C-6.

East Dam is approximately 100 ft. long with a maximum hydrau-
lic height of 5 ft. The crest is generally about 8 to 9 ft.
wide. There is irregularly placed boulder riprap on the upstream
side. The downstream slope is about 1 horizontal to 1 vertical.

The outlet works for East Dam is a single 8-in. diameter iron
pipe protruding from the downstream face of the dam. The outlet
works is reported to be abandoned and the pipe plugged at an
unknown location. There is no known valve on this outlet pipe.

West Dam is approximately 400 ft. long and slightly "vee"
shaped. It has a maximum hydraulic height of about 11 ft.,
although the toe of the dam is generally about 9 ft. below the
crest. The upper 3.5 ft. of the upstream slope is a vertical
stone masonry wall. There is generally stone riprap on the slope
below the wall. The width at the top of the dam is about 7 to 8
ft. The downstream slope is fairly steep, at least 2 horizontal
to 1 vertical.

.1

The outlet works for West Dam is a pipeline through the dam
which discharges into a stone paved channel downstream of the
access road at the toe of the dam. The pipeline is controlled by
a gate valve located in a manhole at the downstream toe of the
dam. The diameter of the pipeline at the point of discharge is 14
inches.

1-2
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North Dam and South Dike were described in a previous report
entitled Fernwood Lake Dam - MA 00184, Phase I Inspection Report,
National Dam Inspection Program, Corps of Engineers, April 1979. -
Briefly, North Dam consists of an earth embankment approximately
450 ft. in length and a 19 ft. long flashboard controlled spillwaycrest at the right abutment. South Dike is approximately 325 ft.

long and separates a small portion of the lake at the south end.

The elevations of.the tops of the three dams and one dike on
Fernwood Lake vary as follows:

Identification Approximate Elevation
of Structure, at top of Embankment,

Based on Location ft. above NGVD

East Dam 93.4
West Dam 95.4
North Dam 95.5
South Dike 93.6

*c. Size Classification. The storage to the top of FernwoodLake East Dam is estimated to be 310 acre-ft., and the corres-

ponding hydraulic height of the dam is approximately 5 ft. The
storage to the top of Fernwood Lake West Dam is estimated to be
380 acre-ft., and the corresponding hydraulic height of the dam is
approximately 11 ft. Storage of less than 1,000 acre-ft. and a
height of less than 40 ft. classifies both of these dams in the
"small" size category according to guidelines established by the
Corps of Engineers.

d. Hazard Classification. Based on studies for Fernwood
Lake Dam - MA 00184 in the Phase I Inspection Program Report dated
April 1979, East Dam and West Dam appeared to have "low" hazard
potential. However, dam failure analysis computations in Appendix

*" D, which are based on "Guidance for Estimating Downstream Dam 2
Failure Hydrographs" demonstrate why these dams were reclassified
to a "high" hazard potential in the Corps of Engineers National

. Inventory of Dams. Failure of East Dam would cause flooding at
least 6 ft. deep at LePages, Inc. adjacent to Lower Banjo Pond.
Failure of West Dam would result in flooding of several dwellings

* and a water treatment plant. Either event could result in exces-
sive property damage and loss of more than a few lives.

- e. Ownership. The name, address and number of the current
owner are:

City of Gloucester
Public Works Department
Poplar Street
Gloucester, MA 01930
Phone: (617)283-5940 e.

1-3
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Mr. James McNulty is the director of the Public Works
Department.

The City of Gloucester purchased Fernwood Lake and some
adjacent shoreline, including the dams, in 1952. Prior to that, .
the property was owned by the Cape Pond Ice Company which dates

- back to 1877, the year the dams were originally constructed.
f. Operator. Mr. Wilfred Burke, Chief Operator, is re-

sponsible for operation, maintenance and safety of the dams, and

-- has been associated with the Public Works Department for 32 years.
His phone number at the West Gloucester Filtration Plant adjacent
to Wallace Pond is (617) 283-3218.

g. Purpose of Dams. The lake is used only as a water supply
for the City of Gloucester. The original purpose of the dams was
to impound water for cutting ice. L

h. Design and Construction History. No details of the
original construction were disclosed. The earliest available
county inspection report on North Dam dated 23 April 1912 contains

- a statement that T.W. Homans of the Cape Pond Ice Co. owned this
dam in 1877 and probably built it himself. It is therefore likely
that the East and West Dams were also built at that time.

A sketch of a typical section through East Dam appears in the
". earliest available county inspection report on that dam dated 24

April 1912, page B-3. The present configuration of the dam is -

similar, except that the crest is generally 8 to 9 ft. wide
instead of 14 ft. Although not mentioned in the county inspection

- reports, the 8-in. diameter outlet pipe was reportedly blocked
shortly after the City of Gloucester became the owner in 1952 to
prevent water from being diverted to Upper Banjo Pond from Fernwood
Lake.

A sketch of a typical section through West Dam appears in the
the earliest available county inspection report on that dam dated
24 April 1912, page B-7. Subsequent, county inspection reports

* indicated that the embankment was raised about 2 ft., as was North
Dam, in 1929. The 3.5 ft. high dry laid stone masonry wall on the
upstream side of the dam was also built at that time. The 14-in.
diameter outlet pipe was reportedly installed shortly after the
City of Gloucester became the owner in 1952, although no records
of this construction are available.

*@ i. Normal Operational Procedures. There are apparently no
operational procedures in effect for East Dam. West Dam is viewed
on a weekly basis. The operator, as required, allows water to

r1-4
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flow through the West Dam outlet pipe to supplement the natural
drainage to Wallace Pond. West Dam is maintained on an as needed
basis, but actual maintenance work performed is at very infrequent
intervals.

1.3 Pertinent Data

In lieu of better information, all elevations reported herein
are approximate and based on the assumption that the top of the
concrete spillway weir at North Dam is El. 91.0 NGVD (the level of
Fernwood Lake shown on the USGS Gloucester Quadrangle Map).

a. Drainage Area. The drainage area of the dams is approxi-
mately 335 acres (0.52 sq. mi.) and is located south of Essex
Avenue in western Gloucester, about 2,000 ft. inland from the -A
Atlantic. Elevations in the watershed vary from a low of about
El. 90 to a high of about El. 200. The drainage area consists of
approximately 70 percent well preserved woodlands, 10 percent
water surface and 20 percent swamp. A map of this area is shown
on page D-1.

b. Discharge at Dam Site

1. Outlet works .............. 14-in. diameter pipe at West
Dam, invert El. 85.0 and
discharge capacity of 15 -i
cfs. 8-in. diameter pipe at
East Dam, invert El. 88.4
and no discharge capacity
because it was plugged
by the Owner

2. Maximum known flood at ,
dam site .................. Unknown. However, a maximum

pool level of El. 93.3 was
recorded at North Dam on 20
March 1968

3. Ungated spillway capacity
at top of dam ............. Not applicable I

4. Ungated spillway capacity
at test flood pool
elevation ................. Not applicable

5. Gated spillway capacity
at normal pool elevation.. Not applicable

6. Gated spillway capacity S
at test flood pool
elevation ................. Not applicable
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7. Total spillway capacity at
test flood pool elevation. Not applicable

8. Total project discharge at
top of dam ................ Not applicable at East Dam.

At West Dam, 15 cfs at El. 95.4
if outlet valve is open

9. Total project discharge at
test flood pool elevation. At East Dam, 88 cfs at El. 93.9.

At West Dam, 13.6 cfs at El.
93.9 if outlet valve is open

C. Elevation (ft. above NGVD)

1. Streambed at toe of dam... 88.4 at East Dam
84.4 at West Dam

2. Bottom of cutoff .......... Unknown
3. Maximum tailwater ......... Not applicable at East

Dam. At West Dam, 85.4 (See
page D-17)

4. Normal pool ............... 91.0
5. Full flood control pool... Not applicable
6. Spillway crest ............ Not applicable
7. Design surcharge -

original design ........... Unknown
8. Top of dam ................ 93.4 (East Dam)

95.4 (West Dam)
9. Test flood design sur-

charge .................... 93.9

d. Length of Reservoir (ft. estimated)

1 Normal pool ............... 2.100
2. Flood control pool ........ Not applicable
3. Spillway crest pool ....... Not applicable
4. Top of dam ................ 2,200 (East Dam)

2,400 (West Dam)
5. Test flood pool ......... 2,300

e. Storage (acre-ft.)

1. Normalpool................225
2. Flood control pool ........ Not applicable
3. Spillway crest pool ....... Not applicable
4. Top of dam ................ 310 (East Dam)

380 (West Dam)
5. Test flood pool ........... 340

-J
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f. Reservoir Surface (acres)
1. Normal pool ............... 28
2. Flood control pool ........ Not applicable

3. Spillway crest ............ 28
4. Test flood pool ........... 36
5. Top of dam ................ 34 at East Dam

41 at West Dam

g. East Dam

2. Crest length .............. 100 ft.

3. Height .................... 5 ft. maximum
4. Top width ................. 8 to 9 ft.
5. Side slopes ............... Upstream unknown. Downstream k

1H to 1V
6. Zoning .................... Unknown
7. Impervious core............Unknown
8. Cutoff .................... Unknown
9. Grout curtain ............. Unlikely

10. Other ...................... None •

West Dam

1. Type ...................... Earth embankment with dry-laid
stone wall on upstream side

2. Length .................... 400 ft. S
3. Height .................... 11 ft. maximum
4. Top width ................. 7 to 8 ft.
5. Side slopes ............... Upper 3.5 ft. of upstream slope

vertical; otherwise both slopes
fairly steep, at least 2H to
IV

6. Zoning .................... Unknown
7. Impervious core ........... Unknown
8. Cutoff .................... Unknown
9. Grout curtain.............Unlikely

10. Other ..................... Embankment raised approximately
2 ft. in 1929

h. Diversion and Regulating Tunnel. Not applicable

i. Spillway. Not applicable. Spillway is at North Dam. See
separate report on Fernwood Lake Dam- MA 00184, April 1979. -
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j. Regulating Outlet at East Dam

1. Invert ................... El. 88.4
2. Size ..................... 8-in. diameter
3. Description .............. Cast iron pipe
4. Control mechanism ........ Could not be located
5. Other .................... Reportedly blocked by owner

around 1952

Regulating Outlet at West Dam

1. Invert ................... Estimated El. 85.0 upstream,
El. 84.4 downstream

2. Size ..................... 14-in. diameter
3. Description .............. Cast iron pipe

approximately 100 ft. long
4. Control mechanism ........ Gate valve
5. Other .................... Added to West Dam around 1952

11

I.
-.I, |
I]
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SECTION 2 - ENGINEERING DATA

5 2.1 Design Data .

No design data for the dams were located and none are believed
to exist. The reason for raising the West Dam embankment in 1929
was to provide adequate discharge and reduce the likelihood of the
dam being overtopped, but no actual design calculations were

* disclosed. 0

2.2 Construction Data

No data concerning the original construction of the dams were --
disclosed. However, there are several county inspection reports A
that pertain to the modification of West Dam in 1929.

2.3 Operation Data

The operation data of the two dams consist of conditions
reported in prior inspection reports dating back to 1912 and water
level elevations measured at the spillway at Fernwood Lake (North) "
Dam on a weekly basis.

2.4 Evaluation of Data S

a. Availability. A list of the engineering data available
for use in preparing this report is included on page B-i. Selected
documents from the list are also included in Appendix B.

b. Adequacy. There was a lack of engineering data available S
to aid in the evaluation of Fernwood Lake East and West Dams.
This Phase I assessment was therefore based primarily on visual
examination, preliminary hydraulic and hydrologic computations,
consideration of past performance and application of engineering
judgement.

c. Validity. The limited engineering data may generally
be considered valid.

2-1
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SECTION 3 -VISUAL EXAMINATION

3.1 Findings

a. General. The Phase I visual examination of the East and
West dams on Fernwood Lake was conducted on 21 August 1979. The
upstream water surface elevation was about 0.5 ft. below the
flashboards at the North Dam spillway that day. A second visual
examination of the dams was conducted on 2 May 1980 in order to -

P view them at a time when there was less foliage to obscure them.
On that day the upstream water surface elevation was about 0.7 ft.
higher than on 21 August 1979.

In general, the projects were found to be in poor condition.
Several deficiencies which have developed due to lack of maintenance
require correction.

The visual inspection check lists are included in Appendix A
* and selected photographs of the project are given in Appendix C.

* A "Site Plan Sketch" of each dam, pages C-i and C-6, shows the
direction of view for each photograph.

*b. Dams.

East Dam:

* The upstream slope of East Dam is overgrown with trees,0
saplings and brush, as shown on Photos No. 1 and 3. The numerous
birch trees are as large as 10 in. in diameter. Many of them lean

* out over the water, Photo No. 8. Apparently boulders were placed
along the upstream side of the dam. Those that can be observed
indicate an irregular upstream slope.

The East Dam embankment is irregular in cross-section.
Ground surface is highest at a narrow ridge at the top of the

* upstream slope, Photo No. 6. A narrow pathway crosses the embank-
ment at about the middle of the crest, Photo No. 8. Ground

* surface along the path is about 6 in. to 1 ft. lower than that
immediately upstream. The top of the embankment is choked with
the roots of brush and trees, Photos No. 6 and 8. The embankment

* is barely visible when there is foliage on the vegetation, Photo
No. 7.

The downstream slope of East Dam is covered by brush and
trees including oak, birch and maple, Photos No. 1 and 8. The
area at and beyond the toe of the dam is wet and swampy. No

* seepage was observed from the embankment itself, although exami-
nation was obscured by vegetation and fallen leaves on the slope.
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The abutments of East Dam are natural hillsides. Bedrock
outcrops at the left abutment.

West Dam:

The construction of the upstream wall at West Dam is best
shown on Photo No. 2, which was taken when the water level was
approximately 6.7 ft. below the top of dam. The upstream side was
almost totally obscured by very dense brush, young saplings and a
higher lake level on 21 August 1979, Photo No. 11. The dry laid
stone wall has collapsed in localized areas near the left abutment,
Photo No. 12. Closeups of two such areas are shown on Photos No.
13 and 14. In the area of Photo No. 14, the upstream side of the
embankment has been eroded back about 2 ft. for a 6 ft. length.

The 7 to 8 ft. wide crest of West Dam is shown on Photos No.
15 and 16. Near the middle of the dam, the crest is as narrow as
3 ft. due to erosion of the downstream slope where motorbikes and
pedestrians have traveled up to the crest from the nearby unimproved
roadway, Photos No. 17 and 18. There is a narrow bare path worn
along the crest of the dam.

0 The downstream slope of West Dam is covered by brush and
small saplings, Photos No. 17 and 19. Some of these are as much
as 10 to 12 ft. in height. Apparently, about 4 or 5 years ago,
large trees, principally oak and maples, were cut from the embank-
ment. There are a number of stumps visible at the top and upper
portion of the slope, some of which are 16 to 20 in. in diameter
at the base. Over 40 rings were counted on the largest stumps.
Tree roots were visible on the embankment near stumps and trees,

* .Phot o No. 19. Also note the fallen tree on the embankment
* slope on Photo No. 19.

It was only possible to examine about 3/4 of the downstream
slope for animal holes because of the very dense brush. Although
none were observed, it is understood that there have been skunk

* holes in this embankment in the past. Remnants of a low stone
wall near the base of the downstream slope were visible at the

* middle of the dam, Photo No. 17.

*There was ponded water at two locations beyond the downstreamA
toe of West Dam on 21 August 1979. About 25 ft. left of the

manhole, water was ponded just below the toe of the dam over a 1
Length of approximately 25 to 30 ft. The water occurred between
the dirt roadway and the dam. There was another small pool of
water somewhat downstream of the toe toward the right end of the :

* structure. No ponded water was observed on 2 May 1980, but some
* areas near the toe were moist.

3-2
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The West Dam embankment grades into tbe natural terrain at
the right abutment. There is a dirt road leading up to the crest

* of the dam at the left abutment, seen in the foreground of Photo
No. 19.

c. Appurtenant Structures. There is a cast iron pipe
* approximately 8-in, in diameter which crosses under the East Dam

embankment and is exposed for 12 ft. beyond the downstream toe,
Photo No. 9. This outlet pipe is abandoned and preser~tly of no
use. There was no water exiting the pipe. The intake end of the
pipe and the valve stem control could not be located.

8i.A pool of rust stained still water was observed below the
8i.pipe on 21 August 1979, Photo No. 10. There was also ponded

water there on 2 May 1980, but the water was clear. This water
may be a result of drainage characteristics of the lowlying area
and/or may indicate seepage along the abandoned pipe.

West Dam contains a gated 14-in, diameter cast iron outlet
pipe used to transfer water to Wallace Pond. No information is
available on the intake. The gate valve is operated by a stem
within a manhole approximately 25 ft. from the discharge end of
the pipe, Photo No. 20. Note that the manhole cover is kept
covered by earth to camouflage its location from vandals. The
gate valve was operated on 2 May 1980. The pipe terminates at a
concrete headwall where there is a short section of stone paved

* channel, Photo No. 21. The headwall has a minor crack present,
Photo No. 22. The paved channel is in good condition, but there
are overhanging trees and brush. The natural channel starting at
the end of the paved section is heavily overgrown with trees and
brush.

Seepage was apparently occurring in the area downstream of
the West Dam outlet pipe discharge end on 21 August 1979. The
total flow in the downstream channel was estimated to be 3 to 4
gallons per minute. However, some of this water originated from a
swampy area 2 ft. above the channel bed and about 12 ft. downstream -
on the left side from the discharge end of the outlet pipe.

d. Reservoir Area. Fernwood Lake is bordered by two homes
* and a manufacturing office building at the north end. Except for

the dams and dike, the shoreline is otherwise undeveloped and
generally wooded. The terrain is gentle along the west and
slightly steeper on the east. There is no significant probability
of landslides into the reservoir affecting the safety of the dams.
Sedimentation has apparently not been a problem at the dam sites.
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e. Downstream Channel.

East Dam:

The 8-in. diameter outlet conduit at East Dam was reportedly
blocked at an unknown location by the City of Gloucester.
Therefore, there was no surface flow from Fernwood Lake into
the downstream channel of East Dam.

The downstream channel, which has a total length of about
4,000 ft. between East Dam and the Annisquam River, includes the
Upper and Lower Banjo Ponds, with open channel and closed conduit
sections in between.

Discharge over the top of East Dam would flow in an approxi-
mately 300 ft. long channel which is overgrown with dense brush
and trees before reaching Upper Banjo Pond. In this area, the
land on both banks of the channel slopes up, creating a relatively
deep and wide valley.

Flow through Upper Banjo Pond is controlled at a piped
outlet of a 16.5 ft. high concrete dam located about 130 ft. south
of Essex Street (Route 133). Reportedly, about five years ago
the water level in the pond was lowered significantly when large
cracks were observed in the concrete dam. The overall condition
of this dam apparently has deteriorated since then. A low water
level is generally maintained by leaving the outlet valve par-
tially open. The outlet channel beyond the dam has a trapozoidal
section with a bottom width of 2.7 ft. side slopes of 1 horizontal
to 2 vertical and a 4.4 ft. depth. The channel gradient is
relatively steep at 17 percent between the dam and a culvert
underneath Route 133. The length of the channel at this reach is
about 120 ft.

The box culvert underneath Route 133 is 60 ft. long with a
cross section of 1.5 ft. height and 4 ft. width. The bottom
gradient of the culvert is estimated to be 12 percent. Discharge
through the culvert disappears in a swampy-looking area which was
overgrown with vegetation. This area extends for a distance of
about 250 ft. from Route 133 to Lower Banjo Pond.

The Lower Banjo Pond is located between the B&M Railroad and
the facilities of LePages, Inc., which owns both the Lower and
Upper Banjo Ponds. There are two outlets from Lower Banjo Pond.
Flow through the first outlet is by gravity through an approxi-
mately 18-in. diameter underground conduit underneath
the B&M railroad to the Annisquam River. The second outlet
is used to convey water for cooling.

3-4
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The total flow through the Lower Banjo Pond gravity outlet
system would depend on the level of the tide in the ocean, condi-I tion and chacteristics of the underground conduit, discharges from
local drains, number of turns at the inlet valve, water level in
the pond and the amount of water withdrawn through the cooling
water recirculation system.

West Dam:

Normally there is no outflow from Fernwood Lake at the West
Dam because the gate valve on the existing 14-in, diameter single
outlet pipe is usually closed. The outlet valve is operated only
during dry months for supplementing the Wallace Pond storage,
which is a source of water supply for the City of Gloucester.

The downstream end of the outlet pipe is protected with a
concrete headwall. A section of the channel about 15 ft. long
immediately downstream of the headwall is lined with large stone

* blocks. The rest of the channel is formed naturally and contains
Km various size cobbles, bushes and other types of vegetation. The

area surrounding the channel is overgrown with dense bushes and
trees. In this area, the channel has a trapozoidal section with

- about a 6 ft. wide bottom and a depth of about 6 ft. The side
slopes are estimated to be 1 horizontal to 1 vertical..

*The channel joins a swampy valley at a distance of about 300
ft. from the dam. This 200 ft. wide by 1,000 ft. long valley
carries discharges from the West Dam outlet to Wallace Pond.

3.2 Evaluation
S-1 Based on the visual examinations conducted on 21 August 1979

and 2 May 1980, the East and West dams are considered to be in
poor condition, primarily due to a lack of maintenance of the
embankments. Specific deficiencies noted include the extensive

* and dense cover of trees and brush on upstream and downstream
- slopes of both embankments; deteriorating cross-sections of the -

dams; lack of an upstream control for the West Dam outlet pipe
* (therefore, line is under continuous head beneath embankment);

and and vegetation in the West Dam outlet pipe discharge channel.
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Wet areas were also noted downstream of both embankments.
The outlet pipe at East Dam offers potential for future
leakage along the abandoned pipe. Ponded water noted beyond
the downstream toe of West Dam is not believed to have
adverse connotations insofar as the safety of the dam is
concerned at this time.

Although the dams are currently performing satisfactorily,
the various deficiencies could provide sufficient potential for
embankment failure under conditions of higher than normal water
levels or heavy winds. 7]

0J
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SECTION 4 -OPERATIONAL AND MAINTENANCE PROCEDURES

* 4.1 Operational Procedures *_

a. General. In general, there are no formal procedures to
provide routine operational maintenance and satisfactory operation i]

" of the dams. The 14-in. diameter draw-off pipe at the West Dam
has frequently been used in the past three years to supplement the

* City of Gloucester water supply in Wallace Pond as needed. Prior
to this recent need for water from Fernwood Lake, the draw-off
pipe was rarely operated.

b. Description of any Warning System in Effect. There is no
warning system or emergency preparedness plan in effect for these
structures.

4.2 Maintenance Procedures

a. General. There are no established procedures or manuals
for inspection and maintenance of the dams. Remedial measures
such as the cutting of brush and trees are not performed on a
regular basis. The West Dam is observed approximately once a week,
but the East Dam is very rarely checked.

b. Operating Facilities. The outlet pipe at the East Dam
is reported to be abandoned and purposely plugged. The outlet
valve at the West Dam is operational. The operating stem is in a

* manhole which is kept covered with earth to minimize vandalism.
There is no formal plan to maintain the gate valve control at the
West Dam. The discharge channels at both dams are not kept free

* of debris and vegetation.

4.3 Evaluation
Maintenance of West Dam is poor and at East Dam is nonexistent.

For structures of this type and classification, an annual obser-
vation and maintenance program should be established to examine
the dams, control vegetation growth and maintain slopes, walls and --
channels. A formal procedure should also be established for the
removal of flashboards at the main (North) dam during periods of
expected high flows.

Since failure of either dam would probably cause loss of life
and property damage downstream, the owner should also prepare a
formal emergency preparedness plan and warning system.
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SECTION 5 - EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

' 5.1 General

There are three earthfill dams at Fernwood Lake, located at
the north, west and east ends, and a dike at the south end. The
East Dam is the lowest of the Fernwood Lake dams. Only the main
(north) dam has a spillway section. The only outlet from the
East Dam, an 8-in. diameter conduit located about 5 ft. below the
dam crest, was blocked; therefore, no discharge from Fernwood Lake
into Upper Banjo Pond could occur without overtopping East Dam.

The West Dam of Fernwood Lake consists of an earthfill
*-. embankment with no spillway section. The only outlet from the dam

is a 14-in. diameter conduit located about 10 ft. below the dam
-- crest. A gate valve on the outlet conduit is operated during dry
* months to allow a flow from Fernwood Lake into the downstream

channel in the direction of Wallace Pond. The maximum flow rate
through this outlet is estimated to be 15 cfs.

5.2 Design Data

No hydrologic or hydraulic design data were available for the
East or West dam sites.

5.3 Experience Data

There are no records of any major hydrologic occurrences at
* the East or West dam sites. The maximum reservoir level recorded

at North Dam spillway was El. 93.3 on 20 March 1968.

5.4 Test Flood Analysis

test Based on the Corps of Engineers Guidelines, the recommended . -

test flood range for the size "small" and hazard potential "high"
dams is the 1/2 PMF to PMF (Probable Maximum Flood). The 1/2 PMF
was selected for the test flood as the size of the dams place them

-- near the low end of the classification range. The PMF was deter-
mined using the Corps of Engineers Guidelines for "Estimating

-" Maximum Probable Discharge" in Phase I Dam Safety Investigations.

The 0.52 sq. mi. drainage area of Fernwood Lake consists of 0
* flat-coastal to rolling terrain. An inflow rate of 913 cfs per

sq. mi. (one-half the full PMF rate of 1,825 csm) was interpolated
for the drainage area, which results in a test flood inflow (1/2
PMF) of 475 cfs.
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Surcharge-storage routing of the test flood inflow was per-
formed through Fernwood Lake using the related stage-discharge and
area-volume curves which are shown in Appendix D.:_

When the existing flashboards at the North Dam spillway are
in place, the test flood outflow is estimated to be 370 cfs (88
cfs over East Dam, 150 cfs over North Dam spillway and 132 cfs
over South Dike) and the water surface elevation in Fernwood Lake
would be El. 93.9. At this stage only East Dam and Soutlh Dike
would be overtopped, by about 0.5 ft. and 0.3 ft., respectively.
A freeboard of 1.5 ft. would be available at West Dam and 1.6 ft.
at North Dam under the test flood condition.

Preliminary computations show that the East Dam crest ele-
vation must be raised by about one foot to eliminate the possibil-
ity of the dam being overtopped under the test flood condition.-
This modification would provide about 0.4 ft. of freeboard at the

* dam.

When overtopped, South Dike and the naturally high ground
downstream of it would tend to act as an overflow spillway to
convey flow to Wallace Pond.

5.5 Dam Failure Analysis

East Dam:

Based on the Corps of Engineers Guidelines for estimating dam
failure hydrographs, and assuming that a failure would occur
along 40 percent of the mid-height of East Dam with pool level at
the top of dam, the peak failure outflow is estimated to be 678
cfs. There would be negligible flow in the downstream channel

outlet at this dam.

It is assumed that the existing Upper Banjo Pond dam remains
intact and the existing flashboards at the North Dam spillway

* remain in-place. The intensity of the East Dam failure flood flow
* would be dampened significantly at Upper Banjo Pond and the peak

* discharge over the concrete dam would be about 246 cfs.

7 This rate of flow is not expected to cause any significantI
flooding in the downstream channel and above the Route 133 culvert,

* although a surcharge of 2.6 ft. is expected to occur at the
* culvert entrance due to the capacity restriction at this facility.

The flow over Route 133 is estimated to be 1.4 ft. deep over a
length of about 100 ft. with a velocity of about 0.4 fps, whichj

is cosdrdmnr
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As shown in Appendix D, the capacity of the existing
gravity outlet from Lower Banjo Pond is relatively small (about 5
to 10 cfs). Therefore, almost all of the failure flood water
passing over the Upper Banjo Pond dam would fill Lower Banjo -
Pond.

Following the failure, the water surface in Lower Banjo Pond
is estimated to rise to about El. 21. The parking lot, driveway .
storage and shop areas of LePages Inc., would be subjected to '

* flooding of about six feet of water. If the existing outlet
conduit is not plugged during the flood stage, it would take
about three days to drain the area. Emergency pumpage would be
required to drain the area in a shorter period or if the outlet '

conduits are plugged.

-It is concluded that a potential for loss of more than a few
lives and excessive- property damages exists, and the hazard
potential classification of East Dam is therefore considered
"high" .

Because of the very poor condition of the existing concrete
dam structure at Upper Banjo Pond, the flood impact of this dam7

* failing following the failure of East Dam was also investigated.
* Under this condition, as shown in Appendix D, the flood water

reaching Lower Banjo Pond would raise the water surface to about
El. 25. As a result, the main access road to the area, parking

* lot, work shops and office building of LePages Inc. would be
inundated by about a 10 ft. water depth.

West Dam:

Based on the Corps of Engineers Guidelines for estimating dam
failure hydrographs, and assuming that a failure would occur along
40 percent of the mid-height of West Dam with pool level at
the top of dam, the peak failure outflow is estimated to be 7,360
cfs. There would be no or negligible flow in the downstream
channel system prior to the failure.
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For the purpose of hydraulic studies, the failure flood
impact area is divided into four reaches. These are, starting
from West Dam, a wide valley extending to Wallace Pond (Reach 1),
Wallace Pond (Reach 2), the area between Wallace Pond Dam and the
B&M Railroad embankment (R('- h 3), and a brook valley extending
from the railroad opening tG Little River (Reach 4).

The hydraulic analyses in Appendix D show that the flood flow
resulting from a failure of West Dam would raise the water level
of Wallace Pond to approximately El. 64.3, or 2.3 ft. above the
crest of Wallace Pond Dam. (The study indicates that a potential
for failure of the Wallace Pond Dam exists; in that event the
spillway and a newly built intake structure for the City of
Gloucester would also be damaged.) Assuming that Wallace Pond Dam
remains intact, a hazard potential for loss of lives exists in
Reach 3 because the maximum flood water depth just upstream
of the railroad embankment would rise to about 15 ft. and a
dwelling on the right bank would be under 10 ft. of water.

In Reach 4, jetting of flood water through the opening
underneath the railroad with a velocity of about 20 fps would
create a hazard potential for loss of lives on the relatively
busy Magnolia Avenue immediately downstream. The jetting would
also damage the roadway embankment and vehicles which may happen
to be passing the railroad opening. Flooding to depths up to
5 ft. at the City of Gloucester water treatment plant would cause
a hazard potential for loss of lives and damage at the plant.

Based on the above findings, it is concluded that Fernwood
Lake West Dam is in the "high" hazard potential category.
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SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations O

There was no visual evidence of settlement, lateral movement,
or other signs of structural instability in the dams during the
site examinations. The deterioration of sections of the West Dam
upstream wall does not appear to be the result of lateral movement .0
of the embankment. However, the reservoir level was high, making a
detailed examination impractical. Based on those conditions that
were observed, no reason was found to question the static structural
stability of the dams.

6.2 Design and Construction Data

No design or construction data were located which show
embankment cross-sections and the physical properties of the
materials used to construct the embankments in 1877. Therefore, a
theoretical analysis of embankment stability is not possible. 0

6.3 Post-Construction Changes

The absence of design and construction data for East Dam
precludes an evaluation of post-construction changes. It is
reported that the 8-in. outlet line was blocked in an unknown
location around 1952.

Review of the available county inspection reports does
indicate that in 1929 the West Dam embankment was raised approxi-
mately two feet and the stone wall on the upstream side was
constructed. These modifications were apparently intended to
increase the resistance of the embankment to damage by wave action
and overtopping. The outlet pipe at West Dam was reportedly added
around 1952, but no engineering data regarding this post-construction
change was located.

6.4 Seismic Stability

Fernwood Lake East and West Dams are located in a Seismic
Zone 3 and in accordance with Recommended Phase I Guidelines,
suitable analysis relative to seismic stability should be on --------
record. The pertinent data required for seismic analysis appearF
not to be readily available and no record of such studies was
located. Therefore, the stability of the dams under seismic
loading is unknown.
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SECTION 7 -ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination of Fernwood Lake East I
and West Dams revealed that the structures were in poor condition.2
Although there were no signs of impending structural failure or

3 other conditions which would warrant urgent remedial action,
several deficiencies were noted.

Based on the results of computations included in AppendixD
and described in Section 5, the 1/2 PMF test flood inflow of 475

if the existing flashboards are in place at the North Dam spillway.
The test flood outflow of 370 cfs would overtop East Dam and South
Dike by 0.5 ft. and 0.3 ft., respectively, although a freeboard of
1.5 ft. would remain at West Dam. With the water level at the
top of East Dam (lowest dam on lake), the North Dam spillway
capacity with flashboards is about 80 cfs or 22 percent of the
peak test flood outflow. Removal of the flashboards would provide

only a minor increase in spillway capacity.

b. Adequacy of Information. This evaluation of the dams is -
based primarily on visual examination, preliminary hydraulic and
hydrologic computations, consideration of past performance and
application of engineering judgement. Generally, the information
available or obtained was adequate for the purposes of a Phase I
assessment. However, it is recommended that additional informa-

tion needed to assess the seismic stability of the dams, as out-
lined in Section 7.2, be obtained.

c.Ugnc.Tereomnddadtinlinetgtinn

remedial measures outlined in Sections 7.2 and 7.3, respectively,
should be undertaken by the Owner and completed within one year
after receipt of this report.

7.2 Recommendations

It is recommended that the Owner engage a registered profes-
sional engineer qualified in the design and construction of earth
dams to undertake the following investigations:

1. Develop program for cutting trees on the embankments,
removing all stumps and major root systems . and back-
filling the voids, restoring the embankment cross-sections,
and restoring turf cover.
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2. Conduct a detailed hydrologic/hydraulic investigation to
evaluate the adequacy of the discharge capacity of Fernwood
Lake System (spillway and outlet works) and the overtopping
potential of the East and West Dams.

3. Develop procedures for removing the abandoned 8-in.
diameter outlet pipe from East Dam and filling Lhe re-
sultant void or, if desired, making the outlet operational.

4. Develop a means of providing an upstream control for shutoff
and operation of the 14-in. diameter outlet pipe at the West
Dam.

5. Perform a seismic stability investigation of the dams.

The Owner should implement the recommendations of the engineer.

7.3 Remedial Measures

Because the dams are generally in poor condition, it is considere-.
0 important that the following items be accomplished:

a. Operation and Maintenance Procedures. The following
should be undertaken by the City of Gloucester, in addition to
implementing measures resulting from the investigations outlined
in Section 7.2, to correct deficiencies noted during the visual
examination:

1. Clear the upstream and downstream slopes of the embankments
of brush and debris. After clearing, examine the embankment
for evidence of animal burrowing activity and seepage.
Establish and maintain ground cover on the downstream slope
and cut growth at least once a year.

2. Repair local eroded areas in the embankments and establish
turf to resist erosion where it is bare on the crests.
If foot traffic is unrestricted and does not permit such
a growth, the trafficked areas should be protected by
pavement or other means.

3. Repair the upstream wall of West Dam in areas where it
has collapsed.

0%
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4. Clear brush and treees from the downstream channel of the
West Dam outlet pipe.

5. Regularly monitor the wet areas at the downstream toes of
the dams, including checks during higher than normal
reservoir levels, to determine if conditions are changing
with time.

6. Prepare an operations and maintenance manual for the
dams. The manual should include provisions for annual
technical inspection of the dams and for surveillance of
the dams during periods of heavy precipitation and high
reservoir water levels. The procedures should delineate
the routine operational procedures and maintenance work
to be done on the dams to ensure satisfactory operation
and to minimize deterioration of the facilities.

7. Develop a written emergency preparedness plan and
warning system to be used in the event of impending
failure of the dams. The plan should be developed in

I cooperation with local officials and downstream inhab-
itants.

7.4 Alternatives

There are no practical alternatives to the above recom-
mendations.

7
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VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

Dams: Fernwood Lake East and West

Date: 21 August 1979 -

Time: 1300-1530 j
Weather: Clear with moderate termperatures (65-70'F)

Water Surface Elevation Upstream: El. 91.8 (0.5 ft. below top of -AL
flashboards in spill-
way at North Dam)

Stream Flow: Not applicable

Inspection Party:

- Harl P. Aldrich, Jr. - Soils/Geology
Richard A. Brown
Haley & Aldrich, Inc.

A. Ulvi Gulbey - Hydraulic/Hydrologic
Paul Keohan .
Roger H. Wood - Structural/Mechanical

Camp, Dresser & McKee, Inc.

Present During Inspection:

Jack Marchant0u City of Gloucester, Public Works Department

.1
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VISUAL INSPECTION CHECK LIST

NATIONAL DAM INSPECTION PROGRAM

DAM: Fernwood Lake - East Dam DATE. 21 Auguist 79 "

AREA EVALUATED CONDITION

DAM EMBANKMENT

I Crest Elevation El. 93.4
Current Pool Elevation El. 91.8
Maximum Impoundment to Date El. 93.3 on 20 March 1968
Surface Cracks None observed
Pavement Condition No pavement (3 ft. wide path along crest

present) AIL
Movement or Settlement of None observed

Crest
Lateral Movement None observed
Vertical Alignment Varies
Horizontal Alignment Varies
Condition at Abutment and Grades into natural shoreline '

at Concrete Structures
Indications of Movement of No structural items on slopes
Structural Items on Slopes

Trespassing on Slopes Access to dam by path. Evidence of
trespassing

i Animal Burrows in Embankment None observed S
Vegetation on Embankment Heavy brush, many trees
Sloughing or Erosion of Irregular crest with tree roots growing

Slopes or Abutments throughout
Rock Slope Protection - Rip- Stone slope protection in good condition

rap Failures
O Unusual Movement or Cracking None observed 0

at or near Toes
Unusual Embankment or Down- Damp along toe, no seepage observed

stream Seepage
Piping or Boils None observed
Foundation Drainage Features None known to exist
Toe Drains None known to exist
Instrumentation Systems None known to exist

HALEY & ALDRICH. INC.
CA#MeRIOGE. MASSACHUSETTS
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Fernwood Lake - East Dam DATE: 21 August 79

AREA EVALUATED CONDITION

a OUTLET WORKS The 8" pipe outlet is reported to be
plugged and abandoned. The inlet to th
pipe was apparently underwater and not

a. Approach observable. There is no change in con-
figuration in the U/S face of the dam

Slope Conditions nor the projecting structure which
would indicate its location.

Bottom Conditions Unknown

Rock Slides or Falls Unknown

Log Boom None

Debris None observed

* b. Mechanical
None located. There is a small local
depression in the crest of the dam on

Service Gates the line of the discharge pipe. Local
probing of the area did not locate a
a valve stem or indications of a former
manhole structure.

c. Discharge

General Condition The discharge end of the 8" pipe projec s
out from the D/S toe of the dam and* labove the discharge channel. No water
was observed seeping or flowing from
the pipe. Below the pipe was a pool
of rust stained stillwater.

Loose Rock Overhanging None observed
Channel

Trees Overhanging Channe The channel is overgrown with trees and
brush.

Floor of Channel The channel floor was moist and marshy.

SOther Obstructions No other material obstruction observed.

A-3
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F VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Fernwood Lake - West Dam DATE: 21 August 79

AREA EVALUATED CONDITION

DAM EMBANKMENT* p

Crest Elevation El. 95.4
Current Pool Elevation El. 91.8
Maximum Impoundment to Date El. 93.3 on 20 March 1968
Surface Cracks None observed

Pavement Condition No pavement; a foot path crosses the dam
Movement or Settlement of None observed

Crest
Lateral Movement None observed
Vertical Alignment Satisfactory
Horizontal Alignment Satisfactory (crest of dam slightly "vee"

shaped)
Condition at Abutment and Satisfactory (no concrete structure)

at Concrete Structures
. Indications of Movement of No structural items on slopes

Structural Items on Slopes
Trespassing on Slopes Unrestricted
Animal Burrows in Embankment None observed, but impossible to examine

downstream slope thoroughly because of
vegetation

. Vegetation on Embankment Brush and saplings up to 10 to 12 ft.;
very dense in places

Sloughing or Erosion of Minor, principally at one motor bike pat!
Slopes or Abutments on downstream slope near center of dam

Rock Slope Protection - Rip- Dry laid stone wall, difficult to examinE
rap Failures but top stone generally in place

Unusual Movement or Cracking None observed
• at or near Toes

Unusual Seepage or Down- Seepage noted below cast iron blow-off
stream Seepage pipe; ponded water just below toe of

dike about 25 to 50 ft. left of pipe
and also right of pipe. Water clear

Piping or Boils None observed
Foundation Drainage Features None known to exist
Toe Drains None known to exist
Instrumentation Systems None known to exist

4A-4
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECT10N PROGRAM

DAM: Fernwood Lake - West Dam DATE: 21 Aug. 1979

AREA EVALUATED CONDITION

3 OUTLET WORKS

a. Approach
Slope Conditions The intake was underwater and not obser-

vable during the inspection.

Bottom Conditions Unknown

Rock Slides or Falls Unknown

Log Boom None

Debris None

b. Mechanical
The manually operated gate, in a manhol

Service Gates at the east edge of the road at the
D/S toe cf the dam, is operational.

c. Discharge

General Condition The 14" pipe outlets at a concrete
headwall. The concrete is cracked at
the crown of the pipe.

Loose Rock Overhanging
Channel None observed

Trees Overhanging Trees overhang the channel from both j
Channel sides

Channel immediately below pipe outlet i -
Floor of Channel paved with quarry stone. A drop is

present at the end of the paved area
where it becomes a natural stream bed.
Paved area is good but D/S is overgrown
with brush and trees.

Other Obstructions No other material obstruction observed.V 
•
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VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

Dams: Fernwood Lake East and West

Date: 2 May 1980

Time: 0820-1005

- Weather: Partly cloudy, 60's F

Water Surface Elevation Upstream: El. 92.5 (0.2 ft. above top of
flashboards in spill-
way at North Dam)

* Stream Flow: Not applicable

Inspection Party:

Richard A. Brown - Soils/Geology
Haley & Aldrich, Inc.

A. Ulvi Gulbey - Hydraulic/Hydrologic
Roger H. Wood - Structural/Mechanical

Camp, Dresser & McKee, Inc.

Present During Inspection:

-' Neil Burke
City of Gloucester, Public Works Department

A-6
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Fernwood Lake - atDmDATE: 2My18

AREA EVALUATED CONDITION

DAM EMBANKMENT

UCrest Elevation El. 93.4
Current Pool Elevation El. -2.

Maximum Impoundment to Date El. 93.3 on 20 March 1968
Surface Cracks None observed
Pavement Condition No pavement (3 ft. wide foot path along

crest)71.
Movement or Settlement of None observed

Crest
Lateral Movement None observed
Vertical Alignment Varies
Horizontal Alignment Varies
Condition at Abutment and Bedrock outcrops at left abutment. Dam

at Concrete Structures grades into natural slopes on each
side

*Indications of Movement of No structural items on slopes. Birch
Structural Items on Slopes trees along upstream slope lean out

over lake. Many trees on downstream
* slope
Trespassing on Slope No restrictions

*Animal Burrows in Embankment None o~iserved
Vegetation on Embankment Brush, saplings and mature trees growing ...-

on both slopes of embankment
Sloughing or Erosion of Eroded foot path on crest. Slopes

Slopes or Abutments covered with leaves
*Rock Slope Protection - Rip- Tops of boulders on upstream side visible

rap Failures above water
Unusual Movement or Cracking None observed

at or near Toes
Unusual Embankment or Down- Damp along toe, no seepage observed

- stream Seepage
Piping or Boils None observed
Foundation Drainage Features None known to exist
Toe Drains None known to exist
Instrumentation Systems None known to exist

A-7
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Fernwood Lake - East Dam DATE: 2 May 1980.

AREA EVALUATED CONDITION

OUTLET WORKS Condition is the same as on 21 Aug.
1979 (see paae A-3) except for pipe
discharge comment.

* a. Approach

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

|0
Debris

b. Mechanical

*
Service Gates

c. Discharge

General Condition Still water below outlet end of pipe
was not rust stained.

Loose Rock Overhanging
Channel

Trees Overhanging Channel

Floor of Channel

I Other Obstructions
q ~ ~ A-8
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VISUAL INSPECTION CHECK LIST 0NATIONAL DAM INSPECTION PROGRAM

DAM: Fernwood Lake - West Dam DATE: 2 May 1980

DAM. _ _ _ _ _ _ _ _ _ _ _ _ _ DM

AREA EVALUATED CONDITION

DAM EMBAN.:ENT
_--k

Crest Elevation El. 95.4
Current Pool Elevation El. 92.5
Maximum Impoundment to Date El. 93.3 on 20 March 1968
Surface Cracks None observed
Pavement Condition No pavement; a foot path crosses the dam
Movement or Settlement of None observed

Crest
Lateral Movement None observed
Vertical Alignment Satisfactory
Horizontal Alignment Satisfactory
Condition at Abutment and Satisfactory

at Concrete Structures
Indications of Movement of No structural items on slopes
Structural Items on Slopes

Trespassing on Slopes No restrictions
Animal Burrows in Embankment None observed
Vegetation on Embankment Heavy brush on upstream side. Brush

and saplings on downstream side, A
heaviest near left abutment

Sloughing or Erosion of Eroded back 2 ft. in localized area of --

Slopes or Abutments riprap failure. Active erosion of
downstream slope near middle of dam

Rock Slope Protection - Rip- Several sections of stone wall collapsed
rap Failures near left abutment -@

Unusual Movement or Cracking None observed
at or near Toes

Unusual Embankment or Down- None observed
stream Seepage

Piping or Boils None observed
Foundation Drainage Features None known to exist 10
Toe Drains None known to exist
Instrumentation Systems None known to exist

0
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VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Fernwood Lake - West Dam DATE: 2 May 1980

AREA EVALUATED CONDITION

OUTLET WORKS Condition is the same as on 21 August 0
1979 (see page A-5).

a. Approach

Slope Conditions

AL

Bottom Conditions

Rock Slides or Falls

Log Boom

Debris

b. Mechanical

Service Gates

c. Discharge

General Condition

Loose Rock Overhanging
Channel

Trees Overhanging
Channel

Floor of Channel

Other Obstructions

A-10
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APPENDIX B -ENGINEERING DATA

Page

LIST OF AVAILABLE DATA B-1

DRAWINGS

Plan of Land in West Gloucester, 4 February 1952
* (with the locations of dams on Fernwood Lake added

to the drawing) B-2

PRIOR INSPECTION REPORTS

* Essex County inspection report dated 24 April 1912
an~d summary of 22 inspections from 1917 through 1966
of East Dam (D.8) at outlet to Upper Banjo Pond B.-3

Essex County inspection report dated 24 April 1912
and summary of 25 inspections from 1917 through 1969

I of West Dam (D.7) along the southwest shoreline and
also South Dike across the south end of Fernwood Lake B-7

State inspection report on the West Dam dated 7 July
1971 B- 13
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COL ONTY F ESSEX. MASSACHUSETTS

,GINEERING DEPARTMENT 0/cf--C -
.1" ER

Inspection of Dams, Resenoirs, and Stand Pipes D. R S-.. . ... .

Inspector.... . .. . . ................... Date&2 ...... , / ...... *C ifiNoo . . " --

C ity or T ow n.. .................... Location .. .... .......... ........ ...... ..

v w n er ..•.. .. ...... . .. ... .... .... '. ... .. .'.... ... U e . . . . .... .. ... . ............................................................. ,
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*Elevations in feet: above (+) or below (-) full pond or reservoir level- (Cross out what does not apply.)

For Pam"
Bed of stream below ............ Bottom of pond ........... Bottom of spillway ............. Top of dam ............ Top of Bash boards.

For Re. or S. P.
-,L. . .rff, ,, £2_ 7.. ......... . ............. .. , s ' ' " .............. n: e oi re .- ................................... . . '

Foc dam-- .- " :€
Length in ft...40-0 .......... Top width in ft..... ..... ......... Pond area Area of waterihed .... . .....

For Res. or S. P. .

Length of overflow or spillway ............................................................... Outlet pipes (size and nature) ...................................

* 4•jLi,- -.icdr•..'-s-- ..........................

Foundation and detais of construction ............................................................................

Constructed by and date .......... .. ..................... .................................................................................

. R ecent repairs and date ....... ....................... .. .......................... ......... .... . . . . .

E vid ence of leakage ......... ..... . ........... ............................................ ..... ..................... . .' W .

C o n d to n .. . . r . . . . .. . . . .... ............... ......... ... .. ..... . . .. .
C ondition....................... ................................. i - -- -q ---------------- ----

T opography of country below . ........................ ............................................................................................
Nature, extent, proximity, etc. of buidings, roads or other property in danger if failure should occur.... 7 ......................

P lans and data secured or available ........................................ .... ................................. ....... ..... . ... . ..

L'-e -ep. aie sheet fot sketches if necessary -.
Notes, sketches, sections, etc............ i i a.. -... 4-4, * -OO . t .1-.-.-- <. . ,',.,. , '! .... .. ........ 7-"4.' ... ... ........:
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::~ester D. 8
1917, :.:arch 26. "-atershed 0.5 sq m. in ax. x 't .5 f t Apparent

condition, Good.

1925, C ct. 29. R. R. Evans , Insp. There are three separ-ate da::s

forming Fernwood Lake, all belonging to the Cape ?one ice Co. At the
north east and t earth .am (#8) or dike is low and narrow, about
lour feet over the swamp below it, having very little heig-t above full

find level. e pipe outlets are small and .;ater from this point would

find its ..ay into the Russia Cement :o-oanyls -)nd on t'- south side of
-sex Ave. but it is not ap:arent that any wash-out co-ld occur ,:ich
would release a flood 'ave of any agni e.

1925 Report to Co. Co-nm. Same as above.

1328, Oct. 5. C. C. Barker, insp. Dam on the easterly end of Fern-
--ood Lake, is owned by the Cape 'ond ,ce ,::pany, and the pond is used for
cutting ice. I gave a copy of the notice to E. Ray -ond Abbott, Supt.,
,.o ent to the dam with me. There is another oond "us. below this dam
and there would be no damage in case of failure. The dam is in good
condition and there have been no changes since the last insoection.
.here are some busnes on this dam which are cut every fall.

1928, :7ov. 30. R. R. :vans, Insp. See D. 7

1928 RePort to Co. Cor-m. See D. 7 - 1923 Report
IC30, Sept. 16. C. C. arker, nsL. Dan on the - sterly end of

Fernood Lake, is owned by the Cane Bond ice Company. 'his pond is used
for cutting ice. i gave a copy of the notice to E. layrmond Abbott,
Supt. No one inspected the dam with me. There is another pond just
below this dam and in case of failure, there would be no damage. The

4 conditions are the same and there have been no changes since the last
inspection.

1930 Report to Co. Comm. See D. 7 - 1930 Report.

1932, Aug. 2. C. C. Barker, insp. The dam is in good condition
and there has been no change.

!932 Report to Co. Com-. Little importance.

1934, Sept. 23. C. C. Barker, Insp. The condition is the same and
there has been no change.

1934 1eport to Co. Cor=* Structure is'of little importance.

196August lu. C.C.Barker, Insp. This dam Is in good condition, there
has been no change,

1936 Report to Co. Co=. Str-acture is of little t-ocrtance.

1938 October 26, C.C.Barker, Insp. This dam is in good condit;on s-nd
there has been no change.

1S 2er tto CO, Corn. Structure is of little .ro tance.
B-4



D.8, Sh. 2

aiouceszer D. 8

194u Oct. 4, C.C.Barker, Ins, '1.is dam is in good condition and
there has not been any change*

1940 -Report to Co. Co-n. Structure is of iM tt e importance.

1942 Aug. 3, C.C.Barksr, ins 5. This dam is In good condition,
and ther'e has not been any c..anc-e.

1242 Recrt to Co. C.on. Stru:cture is of little rorta nce.

1944 "ov. 13, S.-7'.;oodmjr-r, 7ns. I-ave a cooy of the notice to
"' Abott. I --isited the ,"an alone. A new pipe has been ?lced -

the shut-off valve. '.e pond is alo-'ed to rise until it is inch bev
the ol r of the sni ... at D 9 then valve at D 8 is o~ened and water is
allowjed to run to ?ussla Cement Co-:inany plont•

1944 Report to Co. Comm. Structure is of little importance.

1946 Sept. 24, S.I.noodbury, nsp. Vew owner, see D 9. I gave a

coP7 of the notice to '.Ir. Tebo and went to the dam alone. Condition is
the sane.

1946 Re-o-t to Co. Co... Structure is of little L_.portanc,

S~1'48 Sept. 30, S. . "oodbury, 'Vsp. Cave a cony of the notice to
!.,:r. Sundback for Ir. Tebo and went to dam alone. ate- level today:• . . 1ae level. today:)tio
Gate is open. rater is running through. 8" pipe about 1/4 full. Condition

.f the da- is the same.-

1948 Report to Co. Con=. Structure is of little importance.

1950 Sept. 27, S. TM..Woodbury, Ins. Gave a copy of the notice to

'Mr. Tebo and went to dam alone. Water level today: Same as D9 (Gate has

been kept open to give water to Russia Cement Co.- Condition of the dam is
the sa~e.

1950 Report to Co. Comm. Structure is of little importance. ,

1952 Sept. 24, E.H.Pate, Insp. City of Glcucester (W.ater Works) new

pwner) Cave a copy of the notice to Mr. Hull at Water Dept. anrt went to

dam alone. Vater level today: Same as D 9. Gate closed today. Condition

is the sar-e.

1952 Report to Co. Cor. Structure is or little importance.

1-54, May 28, E.H.Page, Insp. Seepage at toe. Gate is closed.

*01 ?mocr- to Co. CCrM. Structure is of little impocrtance.

I~ r 2; ept. 11, --.H.?aze, In sp. Condition: Same.
196 -eprt to Co. Comm. Structure is of little Importance.

..................... '"- .. ". . -.. ..- -.. -. B-5
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1958, Dec. 30, E.H.Page & K.M.Jackson, Insps. Condition: same.
some see-age around pl-ie -•

1958 Report to Co. Co,n. Structure is of little imnportance.

1960 Report to Co. Comm. Structure is of little importance.

1962 Dec. 17, K.M.Jackson, Insp. Owner: City of Gloucester Water
Wcrks. Condition of dam: Same as 1960 report.

1962 Report to Co. Com. Structure is of little importance.

- 1964 Dec. 29, P.D.K. & K.M.J., Insps. Conditions the sae. .

1-64 Report to Co. Comm. Structure is of little imocrtance. ML

1966 April 17, 1967. P.D.K. & K.M.J., insps. Conditions the same.

1966 -eport to Co. Comm. Structure is of little importance.

B-6 S
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COUNTY OF ESSEX. MASSACHUSE7rS .

-NGINEERING DEPARTMEN'. '-K 0 ICF-5C -
ScaB N.aER

Inspection of Dams, Reservoirs, and Stand Pipes D. 7.. R.... s. P. v
Itspec-o-,C Date , Neg. N . " .n s e c o , .. .._ . .............D a t .. ....L L.P. .. . ! .... . *C a S, , r -, , , o n l .... ................ .... . -.
CiorTo. Location. ... ......

. :3 1 ' + .k~~at-'. .......................................................................................... ................................................................................ ......... .---,, o w, ,... ,r T a . . .. __ .................................. u ,._ ... .. . ..... ............................................................. :
Include such deils as cores. cui oE walls. paii sodding dlass of masonry, kind of cement. (at. or port.) ate.

II1 Material and Type ... . ... . £M . .. .. .... .

, - . . ...................................... -....... ............ ............................................ :........................................................................... .. i :

Elevations in feet: above (+) or below (-) full pond or reservoir level. (Cross out what don 1 no apply.)
For Dram

Bed of stream below ............ Bottom of pond . Bottom of spillway ............ Top of dam ............ Top of laah boards...
For Re. or S. P.

.......... .o ...... . . . . . , ,. . . . ......... J 4 . - y . ..... . ..............................
For darn Fol~~Ae ofl.. .O. t. are ..- 07...z............ ....l - _- ,

Length in fL ............ Top width in ft. ...... ............... Pond aa e of e
For Res. or S. P.

................................................esm-e y.. . ............................................. c vW - , L
Length of overflow o spillw ay .......... ..... ...................... O utlet pipes (sze and nature) ............................................................

,J . . . .. - -..................... -. - -.......ei. ,. , -- :: - '., ' ^f.-..1 - ......................... ...........

Foundation and details of construction .............................................................................. ..

.............................................................................................. ...... ................ ........................................................................................... ".

C n trc epd rs and date ........... ....................................................................................................................................................................... : .

Recent repairs and date ... ..... ....

n o. .......... .................................... ...... . ........................

T opography of country below ........................................................................................................................................................................

Nature, extent, proximity, etc. of buildings, roads or other property in danger If failure should occur.....Z . ......................

......................................................................................................... ......................... .. .........
Plans and data secured or available ........ ...... ... .............. .............. .............. ...........

u .. ... ., .. ..< ... ,, .. ... ... _ -. ...._. -,,... .. , -+, _ 7 ;.......... .. .........
sesparale sh~eet Fo r A etc he if a eceasary. iA

Notes, scetches, sections, et ............... C... .s...i. '.. -... # .

....................... .. ....... ....... ..... ........ .... ............... .. ......... .. ....... .......... ...... .. .2 .......... :.. . . . . ..
. .... .. ... .. . .... . ... ... ...... .... ........ o .. .... . . . . ' - - " < ' .

... . . .......... . ................ ........ ........ .... .... ,I4 r ..... .. .. . .. .

I4.. ..... .......... ..,... .. .. . . . ... .. ............ .......... , ........... ... ! - _ t " - ' ......... ......... -: .:

. ..... ...... ........... . . .. '

.. .. .. . .. .. .. .. .... ... n -. , - ..e,,.2. . . ... ... ......- "

. ... .............. .......... ... .... ..... .... ..... ..
. ... .... . ....... .... ............ ............_ ,
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1917, :'arch £6. ".atershned 0.5 sq. m. .ax.t. 10.0 ft. Apparent.

condition, Fair.

1925, Oct. 29. R. R. Evans, ,nso. There are three sezarate dams forrn-
ing Fernwood Lake, all belonging to the Ca-e Fond ice Co. The dar (,7)
at the north end is an earth dam bet.een rubble walls. it is in fairly
good condition and is somewhat higher than that at the north east end.

1925 Re~ort to Co. Comm. Same as above.

19238, Cct. 5. C. C. Barker, insp. Dam on the westerly end of Fern-
,iood Lake south of Essex Avenue, is owned by the Cape ?ond Ice -orpany,
and the oond is used for cutting ice. I gave a copy of the notice to
E. :aymond Abbott, Supt. , who went to the dam with me. Below the dam is
a flat woody country and t-ere would not be mucl if any, darnage in case
of failure. In two places on the upper side the bark is somew'hat washed
out. These holes should be filled in and some stones put along the upper
face to prevent wave action. The dam is well grassed over and there are
cuite a few bushes on the dam h-.1ich should be cut. West of this dam at

L the outlet to the pond there is a small spillvay which is in good condi-
tion. The Cape.ond ice Company try to keep this pond at the same level
and let the waste water go into "Tallace ?ond to be used by the city.

. bott thinks the city should alean out the brook for their own
benefit and build a larger spill'.ay so they ;,ould be able to get more
Vaer. .nTen the pond rises faster than the small soil!*,:,ay vill take
care of it, the eight inch- dra; off pipe at the otber end of the pond is
..ened and the -aer goes into the aussia :e.ent Company's pond. :.'r.

Abbott says that the bushes along the dam are cut every year and he in-
tends to put sone stones along the upper slope and fix any slopes
that are washed out, and he will co-operate in any way to keep the darn
in good condition.

1928, IKov. 30. R. R. Evans, Insp. Fernwood Lake: I inspected var-
ious dams except that at north end, which is rather unimportant. Too
much depends on regulating the level of this.pond by means of the draw
off pipes which are small. There should be a spilliway. The spill.-ay
at the end next wallace Fond could easily be tiade sufficient, w;hich
would add water shed of this pond to that of Fallace .ond. Levels a--d
further investigations are needed to deter:nine just what w-ould beco-e

- of the overflow in case of failure of the dam along Essex Avenue side
nearest '.,allace ?ond', and conference with t..e ov.ner seems desirable. At
the oresent level of the pond there is not enough hei.-t of e-nban:-.-ent
above the water in many places

1928 Report to Co. Comm. Fern- :,ood lake Dars. There are three da:;sat t t north and west sides and a very lo, *--n -t

the south end with a stall culvert lading through it. All are o',.;ned
by the :ane 1ond ice Zcmnpany. The dar at the east end is of little iL-..
:ortance. There is another ,ond below it and no failure see.s ikey
-ich would cause serious danaze. The dar at the northerly end, is the

hihest, about sixteen feet, and if it failed would cause dana.-e to -he
hi;"':a, to the railroad, and probably to the garage on the nrrth se

- of the hi-"'.y, -,hile t =- a- at the ,est side :whih is ab" t
feet hi.:h at :axi-r, is bfrdered by flat co-.ntry oet.een it a : t-.e

.-.-av a- ractical>"j al- of the flood in case of a... " -:. -
i. i's ..a; to ,all e ?n an - d -ri-zht ,'case t:-:-. "e ." :-

." oe i :i a-: or -.. .... . ...... ... . ,l o......r£B -
B-8
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-! r ance" being placed on opening the gates and drawing down the pond
1 eve! so that it wil be safe in times of heavy rains, and none of the -

- dams is as high abcve water level as it stood at the time of my visit
on ":ovemer 30 as they should be. The small culvert at the south end
is of no value as a spillway. In view of the character of these dams,

, .hich are all of earth, there should be a spillway of adequate dimensions
provided at some point, and the dams should be raised or the pond level
lowered. This spillway might be located at the south end, allowing the

* overflow water to discharge into '.7allace Pond if agreeable to th.e City
of Gloucester, in which case the addition of the Fernwood Lake ;'ater-
shed to the water shed of that pond would have to be considered or, it
might discharge at some other point. Under present conditions, it is
not apparent that wide soread da-age would be done by a failure at
these dams except possibly at '"allace Pond, but there is a considerable
amount of building going on in this locality and a spillw-ay should be 
provided at once.

1930, Sept. 16. C. C. Barker, insp. Dam on the westerly end of
Fernwood Lake south of Essex Avenue, is owned by the Cape Fond Ice
Company. The pond is used for cutting ice. I gave a copy of the notice
to E. Faymond Abbott, Supt. 'o one inspected the dam with me. The
country below the dam is flat and woody. There would be no damage in
case of failure. Since the last inspection, this dam has been raised
about 2 feet and put in good condition. A vertical dry wall about 3.5
feet high h-as been built along the inner face of the dam.

1930 R eport to Co. Comm. Three dams on Fernw;ood Lake south of
Essex Avenue at the westerly, easterly and northerly sides of the pond,
are the property of the Cape Pond Ice Company.. The state highway is
below this pond and there are some buildings which Mlight be damaged "
in case of failure, especially of the northerly dam. Both the v.ester-
ly and northerly dams have been raised and a spillway built since the
last inspection, and these were ddscribed in my report of last year.
..The structures are now apparently safe and in good condition.

1932, Aug. 2. C. C. Barker, Insp. I saw L'r. E. Raymond Abbott,
Supt. The dam is in good condition. There has been no change.

1932 -Iport to Co. Comm. Safe and in reasonably good condition.

'1934, Sept. 28. C. C. Barker, Insp. I gave a copy of the notice to
E. Raymond Abbott, Supt. No one inspected the dams with me. This dam
is in good condition, except there are a few bushes that should be cut,

and there has been no change. -.

1Y34 Report to Co. Coim. Safe and in reasonably good condition.

l36 Au-,ust i0, C.C.Barcer, Insp. I saw E. Raymond Aobott, Sup.-
This dam Is .n good condition except for a bushes which are cut every
year. .ere has been no change.

1936 Recort to Co. Co=. Safe and in reasonably good condition.

B-
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D. 7 Sh. 3

Gloucester D. 7

1938 October 26, C.C.Barker, Insp. I gave a copy of the notice
to E. Raymond Abbott, Supt. This dam is in good condition and there S
has been no change. However, at the wserly end of the pond the small
outlet to the culvert has been closed and if the water level raised 6
inches it would overflow the wood road at this culvert. It ould cause
no damage.

I 1938 eport to Co. Co=. Safe and in reasonably good condition. •

194u Oct. 4, C.C.Barker, Insp. I talked wVith 'Mr. Abbott, SuDr.
over the telephone. T4his dam is in good condition and there has nor
been any change.

- 1940 Report to Co. CoCmr. Safe and in reasonably good condition. I

1:42.Aug. 3, C.C.Barker, Insp. I talked over the 7ihone with E.
.-alond Abbott, Supt., and left a copy of the notice at the office for

-hii. -s dan is in good condition. T.e pond is full and there has
not been any chare.

i42 Rezort to Co. Comm. Safe and in reasonably :ood condition.
294-4 July 25, S.7.?oodr:r, Insp. i gave a coo of the not'ce

to "r. -zbott, but risitedthis di.ke alone. Dike is cov.ered ':... high
tuhes. -ee a wcod road lust below this eI "on,;;ors "ere

S a-_arest ° are about the asane

1944 Report to Co. CoMmn. Safe and in reasonably good condition.

1946 Sept. 24, S.11.1oodbury, Insp. There is a new owner. See D9.
I gave a copy of the notice to Mr. Tebo and went to dam alone. Condition

* I of the da is tie sare. .

1946 Report to Co. Cor=i. Safe and in reasonably good condition.

1-48 Sept. 30, S. l?". 7oodbury, Insp. Gave a cony of the notice to
"r. Stn-dbeck for ::r. rebo and went to da alone. Condition of the dam
Is the sae.

1943 Report to Co. Comm. Safe and in reasonably good condition.

1950 Sept. 27, S.W."''oodbury, Insp. Gave a copy of the notice to
:lr. Tebo and ;ent to dam alone. ater level today: Same as D 9. Con-

dition of the dam is the same. Culvert nearly blocked. Note: Another g

dike here should be numbered?

1950 Report to Co. Comm. Safe and in reasonsoly good condition.

1952 Sept. 25, E.H.Page, Insp. City of Glouceste; 'ew owner,(7 ater
Works) Gave a copy of the notice to Mr. Hull at Water Dept. Office and .
went to dx alone. eater level today same as D 9. Culvert nearly
blocked. "4

1S52 eort to Co. Comm. Safe and in reasonably good condition.

- -. B-10
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Gloucester D. 7 D. 7 Sh. 4

1954, May 28, E.H.Page, Insp. (Atten. Insp. - Take middle wood road
at D.P.W. Maintenance Depot drive.

-: ~ ~ .; --. * ::

Culvert almost completely Vlofke b A dike has been built across this end
Sof the lake about 200' or 00' f".1 -the end. It is constructed out of
boulders with a gravel too. It Ps. about 11' or 12' wide. Wave action
is washing away gravel on the lake side. Water is about 12" below top
now. Water level is the same on both sides, but I do not see any culvert.
At the old dike, the culvert is blocked tight. Some seepage on the
southerly side of culvert. OL

1954 Report to Co. Comm. At Fernwood Lake, wdesterly end, south of
Essex Street, a new dike has been built across :his end cf the lake about
two hundred or three hundred feet from the end. It is constructed of boulder::.
wizh a gravel too and is eleven or twelve feet • ila. .ave action is ,ashing
away gravel on the lake side as the water is only about twelve inches f~om
,e -Co. Water level is the dams on both sides of the dike, although there

"s no culvert visable. At the old dike, the culvert is blocked tight.
Some seepage on the southerly side of the culvert.

"956, Sept. 13, E.H.?aze, Insp. Eiev. of eater: vater about 3'
below new dike across the end cf zhe cond. Leaks: Some seepage.

1956 Report to Co. Comm. At Fernwood Lake, there is a great deal of
debrIs on each side of the flashboards. This should be removed.

1958, Jan. 29, E.H.Page & A.A., Insps. Elev. of water: 0.3 over -.-

flashboards. Much debris holding back water against flashboards.

1958, Dec. 30, E.H.Page & X.M.Jackson, Inspe. Elev. of water:
Water about 1' + below new dike. Heavy erosion on new dike. Some rubble
has fallen into pond from old dike. I

*1952 Re-=ort to Co!. Commr. At Fernwood Lake, at the westerly end, tlhere
L is heavy erosion on the new dike and some of the rubble wall of the old dike .
h has fallen in the pond. At the northerly end there is a great deal of
debris up against the flashboards.

1961, Jan. 12, E.H.Page & P.D.Killam, Insps. Condition: Same.

19 Reoort to Co. Comm. At Fernwood Lake at the westerly end, there
s heavy eroson on the new dike. This is not too important as water is

- sa. height on either side of dike. Some of the rubble wiall on the o1 -t-.
has fallen into the pond.

!962 Report to Co. Comm. At Fernwood Lake at westerly end, there is
eri.sion of the new dike. This is not too important as water is same
lieizht on either s]de of the dike. Some rubble from wall on the oid dike
" ;-zs fallen into the pond.

-"-B -11 - -



* Dc. 29 ... & KMJ, :D$p B21-sh and large trees s;~

r 1964 L-eport to Co. Cco.7LM. Safe and in reason~ably good condition.

19606 April 17, 1967. Brush and large trees should be contr-olle-d.

196,6 .:"-Port to Co. Co,-im. 3rush and trees on earthn eintankment should
be cut.

* 1968 April 38, 1969. P.D.Killan and J. Fitzgerald. Brush and tree- Cut-

ting hnas been carried on here

B-12
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APPENDIX C - PHOTOGRAPHS

Page

LOCATION PLAN

East Dam - Site Plan Sketch C-i
West Dam - Site Plan Sketch C-6 p

PHOTOGRAPHS OF EAST DAM

No. Title Roll Frame Page

1. Overview of Fernwood Lake East Dam
from right side of dam (2 May 1980) C47 17 vi

3. Upstream side of East Dam (21
August 1979) 20 0 C-2

4. Upstream side of East Dam (2 May 1980) C47 19 C-2
5. View of East Dam from right abut-

ment (2 May 1980) C47 18 C-3
6. Trees, brush and roots on embankment

(2 May 1980) C47 20 C-3
7. Dense vegetation obscures embankment

(21 August 1979) 20 2 C-4
8. View of embankment from left abut-

4 ment (2 May 1980) C47 23 C-4
9. Outlet pipe at downstream toe

(2 May 1980) C47 21 C-5
10. Outlet pipe and ponded water at down-

stream toe (21 August 1979) 20 1 C-5

PHOTOGRAPHS OF WEST DAM

No. Title Roll Frame Page

2. Overview of Fernwood Lake West Dam
taken when lake level was low (6
December 1978) C29 35A vii

11. Upstream side of West Dam (21
August 1979) C46 0 C-7

12. Upstream side of West Dam (2 May
1980) C47 8 C-7

13. Closeup of dry-laid stone masonry
wall on upstream side of dam (21
August 1980) C46 4 C-8

14. Localized collapse of upstream wall
and subsequent erosion of embank-
ment (2 May 1980) C47 13 C-8

15. Crest of left portion of embankment
(2 May 1980) C47 5 C-9



rHCT C(RAPHS OF WEST DAM (cont d)

;,,. T:t!e Roll Frame Page

. e s: of right portion of embankment
2 May 1980) C47 4 C-O
'7 Downstream face near middle of em-
bankmenr (2 May 1980) C47 3 C-10

&seup of localized downstream
-- o-pe erosion near middle of em-
5arn'--nent (21 August 1979) 20 8 C-10

.Tr-es and roots on downstream side
da near left abutment (2 May

C47 9 C-11
for operating outlet gate V

.i- :nserted through opening in
_ manhole cover (2 May 1980) C47 10 C-11

_. t structure and channel down-
-:- . of West Dam (2 May 1980) C47 2 C-12
- *,tup ;f concrete headwall and
~:'~. arge end of outlet pipe (21

.979) 20 6 C-12
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3. Upstream side of East Dam (21 August 1979)

41 S

4. Upstream side of East Dam (2 May 1980)

EAST DAM
C-2
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5. View of East Dam from right abutment (2 May 1980)

3. Trees, brush and ro(-ots on embankment (2 May 1980)

EAST DAM
C- 3
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7. Dense vegetation obscures embankment (21 August ".-

1979) 

.

68. View of embankment from left abutment (2 May 1980)

EAST DAM-;-.
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1. 9. Outlet pipe at downstream toe (2 May 1980)

10. Outlet pipe and
ponded water at
downstream toe

(21 August 1979) *

EAST DAM
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13. Closeup of dry-laid stone masonry w~all on
upstream side of dam (21 August 1979)

~ 14. Localized col-
lapse of upstream

wall and sub-
sequent erosionj

5, (2 May 1980)

WFST
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15. Crest of left portion of embankment (2 May
1980)

C.-9

III

16. Crest of right portion of embankment (2 M ay p
1980)

WEST DAM
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17. Downstream face near middle of embankment
(2 May 1980)

U I18. Closeup of local-
ized downstream
slope erosion
near middle of
embankment (21
August 1979)

I. i

I 1

WEST DAM

C-lO
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19. Trees and roots on downstream side near left
abutment (2 May 1980)

-4

1.

20. Handle for operating outlet gate valve in-
serted through opening in buried manhole cover S
(2 May 1980)

WEST DAM -

c-1l 1-
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21. Outlet structure and channel downstream of
West Dam (2 May 1980)

[4b

22. C I oseu of concrete headwall and discharge end
Of outi let pipe (21 August I19)

WAEST D-AN
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APt-ND!X D -HYDROLOGIC AND HYnPAULLi, COMPUTATIONS

-.- a an- Lam Failure Impact Area Map D-1

-,.n, Hazard Potential Classification, Test
r on. Surcharge-Storage Routing D-2

" .'- ex :n, Fernwood Lake D-3
.,;n. East Dam D-4

D-
. Upper Banjo Pond Dam D-6

. -:.er Banjo Pond D-7
-- rnword Lake D-8

- - Lwr Banjo Pond D-12
-- k.-l" , Uper Banjo Pond, After Failure

I r D-13
r" a Analsis D-15

.azard Potential Classification, Test
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