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DEPARTMENT OF THE ARMY

NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD

WALTHAM, MASSACHUSETTS 02154

REPLY TO
ATTENTION OF

NEDED JAN 17 1980

Honorable Edward J. King

Governor of the Comamonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

Inclosed 18 a copy of the Upper Banjo Pond Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and 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, & copy of the report has also been
furnished the owner, LePage Division of Papercraft Corporation,
Gloucester, Massachusetts.

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

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

Sincerely,
Incl MAX B. SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer




T T e e e AL b W O e e G, AN M G T Y S R A e L B N R T TV A e K DT AR e S ST OO i S T ek Gl b bW L

— ——

e ————
Accession Yor

[OTIS oRaar (|

] DTIC TAB 0

; E Unannounced o UPPER BANJO POND DAM
g Justification _

: A MA 00185

4

By A4 1)
Distribution/ ie \\ ‘ f
|_Availability Codes “|* /
Avail and/or
Digt Special

et Y,

FA

]

s F p

. T H \ Fo

N MASSACHUSETTS COASTAL BASIN
E GLOUCESTER, MASSACHUSETTS
o) ‘-:j

s PHASE I INSPECTION REPORT
N NATIONAL DAM INSPECTION

- PROGRAM

HOMUPEPL )

AR
R

2P P.PE

P .

Ee
e
P

".\o




k-
k% NATIONAL DAM INSPECTION
PROGRAM

“! PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: MA00185

Name of Dam: Upper Banjo Pond

Town: Gloucester

County and State: Essex County, Massachusetts
Stream: Unnamed tributary to Annisquam River

Date of Inspection: April 20, 1979

Upper Banjo Pond Dam, which was built in 1908, is
a concrete slab and buttress dam (Ambursen type) flanked
by earth embankments. The dam is approximately 140 feet
long and has a maximum height of 17 feet. There 1is also
an earth dike, adJacent to the east abutment of the dam,
which 1s U4 feet high and 170 feet long. The crest of
the dam 1s formed by the concrete deck of the buttressed
section at E1 84,6, and a concrete cap wall incorporated
in the earth embankments at El1 84.5. The crest of the
dike ranges from E1 84.6 to E1 85.2. The spillway is a
10.6=-foot long overflow weir recessed into the top of
the dam. The crest of the weir is at El1 83.5. Water
flowling over the spillway drops vertlically to an earth
slope at the toe of the dam. There is no spillway chute
or stilling basin. The outlet for the dam conslsts of
an 8-inch diameter pipe which discharges about 72 feet
downstream of the dam.

The dam is in poor condition and in need of
extenslive repalr work and additional engineering inves=-
tigations in order to assure its continued performance.
This conclusion 1is based on the visual inspection of the
site, and a review of the limited data available on the
dam.
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The following deflciencles were observed at the
site: moderate seepage through the buttressed concrete
section of the dam; severe spalling, cracking and
efflorescence in the concrete of the buttressed dam and
in the cap wall; erosion and riprap missing from the
upstream face of the earth embankments and the dike;
erosion on the crest and downstream slopes of the
embankments; lack of fill behind the retalining walls on
the downstream slope of the earth embankments; lack of
adequate protection on the earth slope below the spill-
way welr; and trees and dense vegetation growing on the
slopes of the dam and the dike.

Based on Corps of Engineers' guldelines, the dam
has been classified in the "small" size and "high"
hazard categorles. A test flood equal to the full
probable maximum flood (PMF) was used to evaluate the
capaclty of the splllway. The total dralnage for Upper
Banjo Pond is U448 acres (0.7 square miles). However,
much of the drainage 1s dlverted by a splllway and
outlet at Fernwood Lake, which is west of the pond.
After adjusting for thls diversion, the test flood
inflow for Upper BanjJo Pond 1is calculated to be 230
cubic feet per second (cfs). The test flood outflow is
also 230 cfs, since there is no adjustment for storage
in the pond. The test flood outflow wlith the pond at El
85.0 will overtop the capwall on the dam by 0.5 feet,
The spillway capacity at E1 84.5 (top of the capwall) is
35 cfs, which is 17 percent of the test flood outflow.

A test flood equal to one-half the PMF would result in
an outflow of 96 cfs with the pond at E1 84.8 and would
overtop the capwall by 0.3 feet.

It 1s recommended that the Owner employ a quali-
fied englneering consultant to conduct a more detalled
hydraulic and hydrologic study to evaluate spillway
capacity and overtopping potential. The consultant
should also conduct a complete geotechnical and struc-
tural investigation of the structure, including an
evaluation of the seepage through the concrete section
of the dam. This investigation should also include an
evaluation of the selsmic stability of the dam. It is
recommended that the Owner maintain the pond at
approximately E1 75.5 until the recommendations by the
consultant are implemented.
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35 The Owner should repair the deficienciles listed above,
s as described in Section 7.3.

| n The Owner should also implement a program of

- annual technical inspections and monthly maintenance

inspections, including monitoring for seepage through

Vo the concrete and in the gate chamber., It 1s also
, 5\ recommended that the Owner implement a plan for surveil-
lance of the embankment during and after perlods of high
runoff and a plan for warning nearby residents in the
event of an emergency at the site.
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The measures outlined above and in Section 7
should be implemented by the Owner within a period of e "
one year after recelpt of this Phase 1 Inspection HBEAEE

Report.
R ggs Edward M, Greco, P.E. AR
i U 3 o 7 ProJect Manager
%/ Metcalf & Eddy, Inc.
P

Connecticut Reglstratlon
No. 08365

Approved by:

SEephin E. Eisﬁép, g.é. ;

Vice President
Metcalf & Eddy, Inc.

Massachusetts Reglstration
No. 19703
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This Phase I Inspection Report on Upper Banjo Pond Dam

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

P' NE-G—A-NT'Ji:,—N 1
affer Cont¥ol Branch
ngineering Division

2.

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

..
\
CARNEY M/ TERZIAN, CHAIRMAN
Chief, Structural Section

Design Branch
Engineering Division

APFROVAL RECOMMENDED:

M@&/_
JOE B. FRYAR

Chief, Engineering Division
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PREFACE
l This report is prepared under guidance contained
v in Recommended Guidellnes for Safety Inspection of Dams,
for a Phase I Investigation. Copies of these guldelines
> may be obtained from the 0ffice of Chief of Engineers,

Washington, D.C. 20314. The purpose of a Phase I Inves-

tigation is to identify expeditiously those dams which

- may pose hazards to human life or property. The assess-

. ment of the general condition of the dam 1s based upon
available data and visual inspections. Detailed investi-
gations, and analyses involving topographic mapping,

. subsurface investlgations, testing, and detailed compu-

- tational 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, 1t should be realized

that the reported condition of the dam is based on obser-

g vations of field conditions at the time of inspection

§ along with data available to the inspection team. 1In
cases where the reservoir was lowered or drained prior
to inspection, such action, while lmproving the sta-
bility and safety of the dam, removes the normal load on
the structure and may obscure certain condltions which

N might otherwise be detectable if 1lnspected under the

II normal operating environment of the structure.

It 1s 1mportant to note that the condition of a
dam depends on numerous and constantly changing internal

- and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condi-
[ ] tion 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 willl be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accor-
dance with the established Guidelines, the Spilllway Test
Flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm run-
o off), or fractions thereof. Because of the magnitude and
o 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 conditions
and the downstream damage potential.

UPPER BANJO POND DAM
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NATIONAL DAM INSPECTION
PROGRAM

PHASE I INSPECTION REPORT
UPPER BANJO POND DAM

SECTION 1
PROJECT INFORMATION

1.1 General

.

Authority. Public Law 92-367, dated August 8,
1972, authorized the Secretary of the Army,
through the Corps of Englneers, to initilate a
national program of dam lnspection throughout
the Unlted States. The New England Divison of
the Corps of Englneers has been assigned the
responsibility of supervising the inspection of
dams within the New England Region., Metcalf &
Eddy, Inc. has been retained by the New England
Division to inspect and report on selected dams
in the State of Massachusetts. Contract No.
DACW 33-79-C-0054, dated March 27, 1979, has
been assligned by the Corps of Engineers for
this work.

Purpose:

(1) Perform technical inspection and evalua-
tion of non-Federal dams to ldentify con-
ditions which threaten the public safety
and thus permit correction 1in a timely
manner by non-Federal lnterests.

(2) Encourage and assist the States to ini-
tiate quickly effective dam safety pro-
grams for non-Federal dams.

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

1.2 Descriptlion of Project

a.

Locatlion. The dam 1s located on an unnamed
tributary of the Annisquam River, in the City

UPPER BANJO POND DAM
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of Gloucester, Essex County, Massachusetts
(see Locatlon Map). The coordinates of this
location are latitude 42 deg. 36.7 min. north
and longitude 70 deg. 41.5 min., west.

Description of Dam and Appurtenances. Upper
BanjJo Pond Dam is a relnforced concrete slab
and buttress dam, also known as an Ambursen
type dam, flanked by east and west earth
embankments (Figures B-1l and B-2). The dam 1s
a total of 140 feet long and 17 feet high.
The crest of the dam is formed by the upper
edge of the concrete deck of the buttress
section, and a concrete cap wall that extends
to the abutments of the earthfill sections.
The concrete deck is 2.5 feet wide and at E1l
84,6, The cap wall is 1 foot wide and at El
84,5, The cap wall is less than a foot above
the earthfill, but there is no information on
the depth of the wall beneath the fill.
According to early inspectlon reports, the
foundation of the concrete section of the dam
rests on "hard pan" (glacial till) and the
earth abutments are on bedrock.

The upstream face of the concrete section of
the dam 1is a reinforced concrete slab that
slopes at about 1.5:1 (horizontal:vertical).
The slab 1s supported by parallel concrete
buttresses. The buttresses and end walls of
the concrete section form seven concrete bays.
One bay 1s 5 feet wlde, and the remalning
bays are approximately 9.5 feet wlde (see
Figure B-2).

The floor slab 1s visible at the base of the
buttresses. As shown on Figure B-2, the

slab is at three elevations: 67.2 in the
center, and 69.4 and 71.0 in the west and east
bays, respectively. The underside of the
sloping upstream face intersects with a verti-
cal concrete wall at the upstream end of each
bay. The Jjoint at the intersection of the two
walls 1s covered with gunite. Three of the
bays are reinforced by concrete "frames" formed
by a vertical column attached to each buttress,
and a horizontal beam across the sloping wall.

The end butresses of the concrete section are
tled 1nto the earth embankments by the cap
wall visible on the crest. The crest on each
side of the cap wall is exposed earth with
local areas of erosion. The upstream face of

UPPER BANJO POND DAM
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each embankment is protected by riprap. The
downstream face 1s a steep, vine-covered slope
ending in a nearly vertical stone retaining
wall. Both walls extend at an angle from the
end buttresses,

The spillway is an overflow weilr which con-
sists of a rectangular notch recessed in the
top of the concrete deck of the dam. The
crest of the weir is at E1 83.5, which is 1.1
feet below the elevatlion of the deck. The
crest is flat, 10.6 feet long and 3 feet wide.
There 1s no approach channel to the weir other
than the sloping concrete face of the dam.
Flow over the spillway drops vertically about
16 feet to the toe of the dam, There 1s no
chute or apron to channel the flow. The slope
below the weir 1s earth that was originally
protected by a pavement of small stones. Some
of the overflow would be funneled into a
gunite and stone-llned channel downstream of
the outlet. The remalning flow could dis-
charge over Essex Avenue before draining to
Lower BanjJo Pond.

There are no plans avallable showing the
detalls of the outlet works. The outlet at

the dam is an 8-inch diameter pipe. The pipe
extends from an inlet on the upstream face of
the dam to a point approximately 72 feet down-
stream of the dam, where 1t discharges into

the gunite and stone channel. The submerged
inlet is recessed Into the sloping upstream
face of the dam. The elevation of the upstream
end of the pipe 1s unknown, but assumed to be
approximately 66.0. There 1is no trash rack
visible at the inlet. The invert at the outlet
end of the pipe 1s at E1 57.4. The gate
chamber 1s one of the bays in the buttressed
section of the dam. Part of the pipe and the
gate valve housing are visible on the floor of
the chamber. Here the pipe appears to be
coated with tar paper; however, at the dis-
charge polnt, the exposed plpe 1s clay. The
gate valve housing is of cast-iron. The wrench
for turning the gate valve is not at the site.
The entrance to the chamber 1s closed by a
wooden door which is kept locked by the Owner.

An earthfill dike 1s located at the east end
of the dam, perpendicular to the axls of the

UPPER BANJO POND DAM

R Y. SO
e e o e

o o
s e




dam. It 1s approximately 170 feet long and &
feet high. The crest and downstream slope of
the dike 1is covered with grass. The crest 1s
approximately 20 feet wlde and ranges in eleva-
tion from 84,6 to 85.2., The upstream face of
the dike is fairly steep (up to 1:1), and
protected with riprap at the northern end.

The south abutment of the dike tiles into
natural ground in a wooded area., The north
abutment of the dilke ties into the east abut-
ment of the dam. There 1s a house located on
natural ground Just east of this abutment. The
downstream face of the dilke grades into the
backyard of a residence.

Size Classification. Upper Banjo Pond Dam 1is
in the "small" size category since it has a
maximum helght of 17 feet and a maximum
storage capacity of 66 acre-feet.

Hazard Classlfication. The stream draining
Upper BanJo Pond flows in a culvert under
State Route 133, and into Lower Banjo Pond,
about 450 feet downstream of the dam. Factory
bulldings and a parkling lot, all associated
with the LePage Divislon of Papercraft Corpora-
tion, are situated on the east side of Lower
Banjo Pond. Failure of the dam at Upper Banjo
Pond would cause flooding of Route 133 and the
area of the lower pond. It 1ls estimated that
Lower BanjJjo Pond has less than half the
storage volume of the upper pond. Further-
more, flow from Lower BanJo Pond would be
restricted by the railroad embankment down-
stream of the pond. The fallure flow confined
In this area could therefore result 1ln con-
siderable property damage and possible loss of
life at the factory. For this reason, the dam
at Upper BanjJo Pond has been classiflied in the
"high" hazard category.

Ownership. The dam 1s owned by the LePage
Division of the Papercraft Corporation, Post
Jffice Box 291, Gloucester, Massachusetts
01930, Mr. Arthur J. Douglas, Vice President
of Manufacturing (telephone: 617/283-1000)
granted permission to enter the property and
inspect the dam,

UPPER BANJO POND DAM
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f. Operator. The dam is operated by personnel at
LePage.

g. Purpose of the Dam. The dam was built in 1908
[ ] for the Russlia Cement Company. The water in
s the pond was used 1n the manufacturing of glue
from fish skins. LePage acqulired the company
about 1954, but no longer uses the water for
manufacturing. The pond 1s now used solely
for recreation by the local residents,

Design and Constructlon Histor¥. There are no
drawings or specifications avallable on the
original design and construction of the dam,
Inspection reports by the Essex County Engl-
neering Department provide general information
on the conditlon of the dam and a record of
ripairs made to the structure (see Appendix
B).

Since 1925, the County inspectors have noted
the poor condition of the concrete in the dam.
One report attributed the problem to poor
quality of the original concrete mix design.
Spalling, cracking and wet patches indicative
of seepage through the concrete were often
cited as evidence of deterloration of the dam,

Subsequent to the original construction in
1908, there were three separate periods of
repalr and minor reconstruction. In 1926,
disintegrated concrete was removed from each
bay of the dam, and the surface prepared for
bonding new concrete., According to the 1926
inspection report, in each bay the whole space
from the intersection of the sloping wall with
the floor slab "to the point where the height
1s about 7 feet 1s beilng filled with con-
crete”, The west wall (buttress) of the west
bay was so badly deteriorated that nearly the
whole thickness was removed and a new wall
bullt next to it.

The 1934 inspection report stated that the
amount of seepage through the dam was somewhat
reduced since the time of the 1932 inspection.
The concrete "“"frames"™ had been added to two of
the bays for unknown reasons.

UPPER BANJO POND DAM




In 1954 the County inspector reported that the
dam was 1in "very, very poor condition" (see
Page B-12), Significant cracks were noted in
: the outlet structure and at each end wall of
the dam. The concrete was heavily spalled, and
E seepage was visible through the concrete,
under the base slab, and at the joints between
both end walls and the earth embankments. At
this time, the water level was 0.5 inch above
the crest of the spilllway.

- In 1954, apparently as a result of the unfavor-
able report, extensive repairs were carriled
out at the dam by the Gunite Restoration
Company. All disintegrated concrete was once

. again removed from the buttresses and the

- sloping wall. The holes were bullt up with

gunite to the original construction., After

sandblasting, a wire mesh reinforcing was
added to the surface and then the entire area
coated with a 2-inch layer of gunite. The
discharge channel below the outlet was cleaned
out and the rubble stone sldewalls of the
channel were covered with gunite.

P
R

Later inspection reports stated that although
the repair work may have strengthened the dam,
leaks and seepage around and under the con-

i crete were still occurring.

No other major repalr or reconstruction work
has been done at the site since 1954. As dis-
cussed 1n Section 3 of this report, the dam is
still in "poor" condition.

Normal Operating Procedures. The gate valve
on the outlet 1s operated on an irregular
schedule by the Owner. Due to the deterior-
ated conditlon of the dam, the Essex County
Engineer's Office directed about 10 years ago
that the water level in the pond be maintained
at or below an elevation of 8 feet below the
spillway. However, at the time of the inspec-
tion, the water was 5 feet below the spillway.
The Owner reportedly visits the site after
AT periods of heavy rain to check the water level
R and to clean out the discharge channel when

: necessary.
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1.3 Pertinent Data

a.
ot
-
-

b.

Drainage Area. The total possible drainage
area to Upper Banjo Pond is UU8 acres (0.7
square miles). However, the normal direct
drainage to the pond is about 38 acres of
steep, very sparsely developed woodland. The
greater part of the watershed, about 410

acres, drains directly into Fernwood Lake,
which 1s west of Upper BanjJo. Thls area 1s a
combination of hilly woodland and about 20
percent swamp. There 1is no development 1in

the Fernwood Lake watershed. There are three
outlets from Fernwood Lake that discharge
during periods of high flow. Only one outlet, at
the east end of the lake, flows into Upper
BanJo Pond, Therefore, the actual drainage
into Upper BanjJo 1s less than would be anticl-
pated based on the size of the total watershed.

Discharge. Normal discharge from Upper Banjo
Pond is through the 8-inch diameter outlet
plpe. The plpe extends from the gate chamber
below the crest of the dam to a V-shaped dis-
charge channel just upstream of Essex Avenue,
The channel is 24 feet long and lined with
rubble rock which has been covered with
gunite. At the downstream end of the channel
there 1s an inlet to a 3-~foot wide box culvert
under Essex Avenue. Flow through the culvert
discharges 1into a small stream north of the
roadway, and then into Lower BanJo Pond, which
1s about 300 feet downstream of Essex Avenue,

Discharge from the spillway drops vertically to
the earth slope below the concrete section of
the dam. Much of the flow would be funneled
into the discharge channel, and then the
culvert under Essex Avenue., Minor overflow
onto the road is also likely.

Hydraullc analyses indicate that the spillway
can discharge an estimated 35 c¢fs with the

pond level at E1 84,5, which 1s the elevation
of the concrete cap wall. The test flood
outflow (full PMF) 1s estimated to be 203 cfs,
with the pond at E1 85.0. The spillway capa-
city 1s 17 percent of this outflow. During the
flood, the dam would be overtopped by a total
of 0.5 feet.
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The maximum discharge rate at the dam is
- unknown. In 1938, it was reported that there

! was a low stoplog on the crest of the spilll-

l' way, and water was "spilling or leaking
through". This is an indication of less than

1 foot of freeboard at the dam. There 1s, how-

- ever, no record of overtopplng of the dam or

- dike.

c. Elevation (feet above Mean Sea Level (MSL)).

f A benchmark was established at E1 60.5 on a
stone hlighway boundary marker. The elevation
is based on a topographic survey of the City
of Gloucester.

- (1) Top dam - Concrete slab and buttress

section: B84,6;
- Earth embankment: 84,5 (top of
concrete cap wall);

i - Dike: B84.6

{ (2) Test flood pool: 85.0

(3) Design surcharge (original design):
Unknown

(4) Full flood control pool: Not Applicable
(N/A)

(5) Recreation pool: 75.5 (elevation as
dilrected by Essex County Engineer)

(6) Spillway crest: 83.5

(7) Upstream portal invert diversion tunnel:
N/A

(8) Streambed at centerline of dam: 67.2
(9) Tailwater: N/A

Reservolr

(1) Length of maximum pool: 1,200 feet
(2) Length of recreation pool: 1,100 feet

(3) Length of flood control pool: N/A
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e. Storage (acre-feet)

(1)

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

gest flood surcharge (net): 15 at El
5.0

Top of dam: 66
Flood control pool: N/A
Recreation pool: 7.5

Splllway crest: 55

f. Reservoir Surface (acres)

*(1)
*(2)
(3)
(4)
(5)
g. Dam

(1)

(2)

(3)

(4)

Top dam: 10,1

Test flood pool: 10.1
Flood control pool: N/A
Recreation pool: 2.6

Spillway crest: 10.1

Type - Main dam: relnforced concrete
slab and buttressed (Ambursen) with
earthfill embankments at each end

- Dike: earthfill

Length - Main dam: 140 feet
- Dike section: 170 feet
Height - Main dam: 17.4

Dike section: 3.6

Top width = Maln dam: concrete wall - 1
to 2.5 feet

- Dike section: 20 to 23 feet

¥Based on the assumption that the surface area will not
significantly increase with changes in pond elevation
from 83.5 to 85.0.
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(5) Side slopes -~ Main dam (concrete):
upstream - 1.5 to 1
_ downstream - vertilcal
-~ Dike section:
' upstream - almost 1l:1
downstream - 2:1

< (6) Zoning: N/A
(7) Impervious core: N/A
(8) Cutoff: Unknown
(9) Grout curtain: Unknown

- h. Spillway

(1) Type: Broad concrete crest (notch in
concrete dam)

(2) Crest length: 10.6 feet
. (3) Crest elevation: 83,5
(4) Gates: None

(5) Upstream channel: None. Upstream face
'i of concrete dam slopes up to crest of
spillway.

(6) Downstream channel: None. Flow over
splllway drops vertically 16 feet to
earth slope below. Discharge channeled
into stone box culvert beneath Essex

n Avenue (Route 133).

Ay

1, Regulating Outlets. The regulating outlet at
the dam conslsts of an 8~inch diameter pipe
which extends from the 1inlet 1inside the dam to
the outlet discharge channel 72 feet down-
stream. The invert of the outlet end of the
pipe is at El1 57.4. Flow is normally control-
led by a gate valve locked inslde the gate
chamber. Discharge 1s into a concrete and

" stone-lined channel whch leads to a stone box
K culvert under Essex Avenue.

UPPER BANJO POND DAM
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- SECTION 2

ENGINEERING DATA

2.1 General. There are no plans, specifications or
drawings avallable relative to the design, con-

N3 struction or repailr of this dam. There 1s one

-, plan, dated 1906, and entitled "Plan of Additional

Water Supply for the Russia Cement Co., Gloucester",

- showling the topography of the pond bed prior to

construction of the dam. The plan is avallable

from the Essex County Reglstry of Deeds in Salem,

Massachusetts.

- We acknowledge the assistance and cooperation of
the Essex County Engineering Department; the
Massachusetts Department of Environmental Quality
Englneering, Divislon of Waterways; and Mr. Arthur
J. Douglas of the LePage Division of Papercraft
Corporation.

C 2.2 Construction Records. There are no construction
records or as-bullt drawings for the dam or dike.
Previous inspection reports by the Essex County
Engineering Department provided a brief summary of
repairs and post-construction changes at the site.,

Il 2.3 Operating Records. No operating records are

o available, and there 1is no daily record kept of
. the elevation of the pool or rainfall at the dam
e site.

2.4 Evaluation

a. Availlability. There 1s no englneering data
avallable for this dam.

! b. Adeguacy. The lack of detailed hydraulic,
structural and construction data did not allow
for a definitive review, Therefore, the evalu-
ation of the adequacy of this dam is based on
the visual 1nspection, past performance

’u history, and engineering Judgment.

c. Validity. Comparison of the limited avalilable
oo data from the Essex County Engineering Depart-
S ment with the field survey conducted during the
- inspection indicates that the information is
. valid for the Phase I Assessment,

‘: UPPER BANJO POND DAM
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SECTION 3

VISUAL INSPECTION

Findings

a.

General. The Phase I Inspection of the dam at
Upper Banjo Pond was performed on April 20,
1979. A second visit was made to the site on
April 24, 1979, for a further evaluation of
the structural stability of the concrete sec-
tion of the dam. A copy of the inspection
checklist 1s included in Appendix A. Previous
inspection reports were conducted by the Essex
County Engineer's Office from 1912 to 1968. A
summary of those reports 1s included in
Appendlx B.

Dam. The dam is 140 feet long, and con-
structed with a buttressed concrete section,
flanked by earth embankments with a concrete
cap wall at the crest. The spilllway and
outlet works are located within the concrete
sectlon of the dam.

The dam 1s in poor condition. The most severe
slgns of deteriloration to the structure are in
the buttressed concrete section of the dam,
particularly on the downstream face, As
discussed in detall in the inspection check-
1list (Appendix A), signs of seepage, cracking,
spalling and efflorescence are evident on the
buttresses and upstream walls of the bays.
Accumulated concrete rubble, broken glass and
other debris cover the bottom slab, or floor
of the concrete structure. Photographs No. U
and 5 in Appendix C are examples of the worst
conditions in the dam. In Photograph No. 4,
the vertlcal crack in the west buttress (in
Bay No. 7) shows evidence of seepage as well
as spalling. Several horizontal cracks and
some construction jJolnts show heavy efflores-
cence. Some of the previous concrete repair
work is also visible on the buttress. Photo-
graph No. 5 shows the extent of the deterior-
ation in Bay No. 2 (the second bay from the
east end of the dam). Seepage 1s apparent in
two heavily spalled areas on the west buttress,
and through a construction joint at the up-
stream end of the sloping wall.
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Much of the rubble from the spalling concrete
has accumulated at the foot of the buttress,
Also, the gunite repair work performed in 1954
shows numerous hairline fractures throughout.
The gunite has fallen away in one of the
seepage areas, exposing the wlre fabric that
was added to the wall before the gunite was
applied. Not visible in Photograph No. 5 1s
the accumulation of orange-stained water in
the floor of the bay.

Photograph No. 6 shows the poor condition of
the concrete 1n Bay No. 3, whlch is also the
gate chamber. Heavy efflorescence and
stalning, as a result of seepage through the
concrete, 1s visible 1in both buttresses and in
the upstream, vertical wall. In addition,
there is water dripping from the celling of
the chamber where the concrete 1s heavily
spalled and crumbling. Some steel reinforcing
1s visible 1in the spalled areas.

There 1s a large crack in the upper part of

the right buttress (not shown in the photograph)
of Bay No. 3 that extends vertically through
the concrete deck of the dam, to the recessed
inlet in the upstream face of the dam.

Early inspection reports, and the condition of
the concrete during the most recent inspection
indicate that the original concrete work was
not satisfactory. According to the reports,
particular problems arose in the selection of
the aggregate and the insufficient density

of the concrete.

The upstream face of the concrete section of
the dam 1s a smooth concrete slope. Minor
spalling 1is visible at and below the present
water line, and some of the wire fabric is
exposed where the gunite has been eroded.
There 1s a horizontal crack across the face of
the slope to the east of the recessed inlet to
the gate chamber,

The earth embankments on either side of the
concrete buttress dam section are in fair

condition. As shown in Photographs No. 1 and
2, there 1s no riprap protecting the upstream

UPPER BANJO POND DAM
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face where 1t abuts the sloping concrete slab
of the dam. Elsewhere along the embankment,
the riprap cover 1s relatively continuous.
The cap wall on the crest of each embankment
shows heavy spalling and chipping of the
concrete.

There 1s also a 1/4-inch wide crack through

the cap wall on the west embankment. Some repair
work in the form of gunite 1s apparent on the
concrete wall. The earthfill on either side

of the cap wall is bare and heavily eroded on

the upper part of the slopes. A few small

trees are growing on the crest, adjacent to

the cap wall.

The downstream slope and toe of the two earth
embankments are partlally covered by vines and
brush. The stone retaining walls of the
embankments are in poor condition. Both walls
were probed and volds up to 2.5 feet deep were
measured between the stones. The west wall
shows a slight bulge in the downstream direc-
tion. Some of the stones in the east wall are
fractured in place. The slope above the east
wall has an irregular surface, apparently
created by a rough stone pavement that has been
covered with soll and vegetation.

There are no signs of seepage through the

earth embankments, although the amount of vege-
tation at the toe of the dam prevented a

closer inspectilon.

The embankment of the dike 1s in falr condi-
tion. The northern half of the upstream slope
is covered with hand-placed riprap. At the
southern end of the riprap, however, there 1s
a slight bulge in the slope and the rock has
slumped into the pond (see Photograph 8),
There are several trees growing at the top of
the slope, but there are no trees on the crest
of the dike. The crest and downstream slope
are covered with grass. No seepage was
visible at the toe, however the water level in
the reservol~ +as below the elevation of the
toe of the s.ope.
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¢. Appurtenant Structures. The splllway 15 a
IE.G-TOOE long welr recessed in the crest of
the concrete section of the dam. The concrete L
work 1is in good condition, with only minor SRS
B spalling and effloresence on the left wall of ° [
- the weir. Tnore 1s no approach or discharge L o
channel. Water flowling over the crest of the RS
welr drops vertically about 16 feet to the AR

earth slope downstream of the concrete dam, SRDERNDEIRRD
With no spillway chute or spilling basin, the RN
flow will erode the soll on the slope, and ® °
possibly affect the stabllity of the earth
embankments. According to one early inspection
report, there was a pavement of small stones
protecting thls slope from the effects of the
flow over the welr, However, this was not -
visible at the time of the inspection due

to the heavy growth of brush and a number of

small trees growing on the slope,.

PR U ¢

The outlet for the pond 1s an 8-inch diameter SRS
pipe which dlscharges into a gunite and stone- R S
rubble channel about 72 feet downstream of the . @ .,.._1
dam. The visible portion of the inlet, above
the water surface, is in fair condition. A EECE T
crack extends across the headwall of the in- FE 3
let, through to the downstream side of the R
concrete deck., Spalling in this area has
exposed the wire fabric in the crack. The
inlet to the pipe could not be inspected due

to the debrils accumulated on the water surface,
It 1s not known whether debrls was clogging
the 1nlet below the water surface. No trash
rack was visilble,

As seen in Photograph No. 6 and discussed pre-
viously in Section 3.1.b.,, the gate chamber in
the dam 1s 1in poor condition. At the time of
the inspectlon, the pipe was visible above the
floor of the chamber, However, the Owner's
representative stated that the plpe is usually
covered with water. The source of the water
may be elther the seepage through the concrete
or a leak in the plpe or gate valve,

The pipe appears to be wrapped in tar paper
for most of its exposed length and encased in
concrete at the downstream end of the gate
chamber. The stem on the gate valve 1s
visible, but there 1s no operating mechanism
at the site. The Owner reports that the gate
is operable., A wooden door on the gate

UPPER BANJO POND DAM
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chamber 1s locked to prevent unauthorized
operation of the gate valve.

d. Reservolr Area. Development on the perimeter R

I. of the pond 1is limited to one house, located g L

at the east abutment of the dam., The pond has

a steep, rocky shorellne with dense woods

growing at the top of the bank., At the time of

the inspection, the water level in the pond was SRR

about 5 feet below the spillway crest, 3 feet - e
- higher than the level recommended by the Essex A ®

County Engineer. Discharge from Fernwood Lake ' :
would enter Upper Banjo Pond by overflowlng the
small dike at the east end of the lake. The
8-inch pipe through the dike, which would : R
normally conduct the overflow from Fernwood R
Lake to Upper Banjo, 1s blocked. e o

e. Downstream Channel. The discharge channel
below the outlet has a stone-paved floor and
rubble stone side walls covered wilth a thick o
coat of gunite. The channel 1s 1n fair conditilon, Rt
although there are several small trees growing o @
on its banks and overhanging the sides. Minor
erosion of the ground surface has occurred
Just upstream of the outlet.

The discharge channel conducts flow to a stone
box culvert under Essex Avenue. The headwall o ..
of the culvert has partially collapsed, block- I
ing the inlet with a large sectlon of grouted
stone., Downstream of Essex Avenue, the stream
discharges from the culvert at the headwall on
the north slope of the highway embankment.

The headwall 1s constructed of mortared stone
blocks.

Below the culvert, the stream continues 1n a
narrow channel through an overgrown, marshy
area. The channel at low flow is barely o
visible. About U450 feet downstream of the . d
dam, the stream enters Lower Banjo Pond. -

Evaluation. The visual 1nspectlon indicates that
the dam 1s in poor condition and in need of exten-
slve repair work to prevent further deterioration.
It 1s evident that the dam 1s not adequately main-
talned. Recommended measures to improve these
conditions are stated in Section 7.3.
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, - SECTION 4
s
o b OPERATING PROCEDURES
!g' 4,1 Procedures. The Owner has stated that about 10

years ago, the Essex County Englineer requested
that the pond level be maintained at least 8 feet
below the elevation of the splllway. However,
this level is not always maintained. During our
inspectlion the level was only 5 feet below the
splllway. The gate valve 1s reportedly operated
infrequently, usually when the water level gets
too high. Although the water has not been used for
industrial processing 1ln many years, the Owner
attempts to maintain a sultable recreational level
in the pond rather than drain it completely.

4,2 Maintenance of Dam. There is no evidence of
recent maintenance work at the dam, According to
past 1nspectlon reports and the Owner, the last

program of maintenance was conducted in 1954 when — i
much of the deterlorated concrete 1in the but- . oS
tresses was removed and replaced. :1,3343
4,3 Maintenance of Operating Facilities. There is no VN
record of any maintenance performed on the outlet ﬁ;g;;y:
works of the dam. The Owner reports that the gate ARSI
valve 1s operable, However, the condition of the . 0

pipe and evidence of seepage in the gate chamber
Indicates that the operating facllities have been
neglected. The 1inlet to the culvert under Essex
Avenue was blocked by debris during the last
inspection. This condition was reported in
several earlier inspection reports as well., The
only recent maintenance work consisted of
replacing the wooden door to the gate chamber as
it 1s frequently destroyed by vandals.,

L.,4 Description of Any Warning System in Effect. ;ﬁrﬂiiﬁ
There is no warning system in effect at this dam.,

4,5 Evaluation. There is no adequate maintenance
program at Upper BanJo Pond Dam, nor is there any
program of technical inspections or a warning
system in effect. This is extremely undesirable
considering the dam is in the "high" hazard cate-
gory. A regular program of inspection and main-
tenance should be implemented as recommended in
Section 7.3.
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5.1 Evaluation of Features

SECTION 5
HYDRAULIC/HYDROLOGIC

a.

" brook leading to the Annisquan River. A third

General. The impounding structures on Upper
BanJo Pond consist of a lU0-foot long concrete
buttressed and earthfill dam, and a 170-foot
long earth dike. The crests of both the dike
and dam are at approximately the same eleva-
tion. The only regulating outlet at the pond
is an 8-inch diameter pipe controlled by a e e
gate valve which is housed beneath the crest Sl
of the dam. e e

The total possible drainage area to Upper
Banjo Pond 1is 0.7 square miles. However, the
direct drainage to the pond is limited to 0.06
square mile of steep woodland on the perimeter
of the pond. Upper Banjo Pond can receilve
drainage from Fernwood Lake, which 1s immed-
lately upstream. The watershed for Fernwood
Lake is about 0.64 square mile of hilly wood~
land, and approximately 20 percent swamp,
Discharge from Fernwood Lake to Upper Banjo
Pond is from the east end of the lake through
an 8-inch pipe (which is now blocked) or by
overflowing of the dike at this location.
However, the principal outlet at Fernwood Lake
is a spillway which discharges directly into a

outlet at the south end of the lake also
discharges some of the high flows out of the
Upper Banjo watershed. As a result, the peak
flow to Upper BanjJo Pond is less than that
indicated by the size of the drainage area.

Below the dam, the splllway and outlet from
Upper Banjo Pond discharges to a stone box
culvert under Essex Avenue and into a natural
stream channel. The stream discharges into
Lower BanjJo Pond about U450 feet downstream.

The 8-inch outlet pipe can discharge a flow of
approximately 7.1 cfs when the level of the
pond 1is at El 83.5, the crest of the spillway.
From that elevation, and with no additional
inflow into the pond, the outlet can lower

the pond by 1 foot in about 17.2 hours.
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Maximum storage in Upper BanJo Pond 1is esti-
mated to be 65 acre-feet. The Essex County
Engineering Department had previously recom-
mended that the water level in the pond be
maintained B feet below the spillway crest
elevation. Thils was presumably a safety
measure enforced due to the poor conditlon of
the dam,

As part of the Phase I investigation, preliminary
calculations were made to determine the effect
on overtopping potential of maintaining the
pond level 8 feet below the spillway. It was
determined that the direct drainage into Upper
BanJo Pond would eliminate any flood storage
created by the lower water level, The test
flood outflow from Upper Banjo Pond would
therefore be equal to the inflow from Fernwood
Lake, and would overtop the dam. Additional
hydraulic analysis In a Phase II investigation
would be required to determine the effective
flood storage volume for Upper Banjo Pond.

Design Data. There are no hydraullc or hydro-
logic computations availlable for the design of
the spillway at Upper Banjo Pond Dam.

Experience Data. Hydraulic records are not
avallable for this dam. There 1s no record of
overtopping at the dam,

Visual Inspection. The splllway at the dam
consists of an overflow welr recessed in the
crest of the buttressed section of the dam.
The crest of the spillway is 10.6 feet long
and at El1 83.5, which is 1 foot below the top
of the cap wall, and 1.1 feet below the crest
of the dam.

There is no chute or stilling basin on the
splllway. Water flowing over the spillway
drops vertically about 16 feet to the earth
slope at the toe of the concrete structure,
Reportedly, when the dam was built thils slope
was protected with small stones. However,
there was no evidence of any stone protection
during the inspection,

The outlet for the dam is an 8-inch pipe that

discharges in an open stone masonry and gunite-

covered channel about 70 feet downstream of
UPPER BANJO POND DAM
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the dam. This channel would also collect some
of the overflow from the spillway. The gate
valve is housed in a gate chamber which 1is also
one of the bays in the concrete dam. According

. to the Owner, the gate 1s operable and was

U partly open at the time of the 1nspection.
There are no plans available showing the
detaills of the outlet works. The invert of the
outlet end of the pipe 1s at El1 57.4.

- The entrance to the culvert under Essex Avenue
is blocked with debris, mostly fallen rock and
concrete from the headwall. If the gate valve
were opened completely, the discharge would
probably back up at the culvert and overflow
the highway. The Owner reported that thils did
happen in the past, when the gate valve was
opened by trespassers at the site.

Additional observations of the condition of
the dam and appurtenances are glven 1n Section
3, Visual Inspection, and in Appendix A.

Test Flood Analysis. Upper BanJo Pond Dam has
been placed in the "small" size category and
in the "high" hazard category. According to
the Corps of Engineers' guidelines, a range of
from one-half to full PMF rate should be used
to evaluate the capacity of the spillway at
the dam. The full PMF rate was chosen for
this analysis. As described 1in Sectlon 5.l.e.
of this report, only part of the discharge
from Fernwood Lake 1s diverted into Upper
Banjo Pond. Therefore, for this analysis, the
test flood inflow rate was filrst calculated
for Fernwood Lake from its watershed. The
spillway at Fernwood Lake had flashboards
mounted on the crest at the time of the inspec-
tion, thereby reducing the amount of avallable
storage. The test outflow from Fernwood was
calculated with and without the flashboards in
place. The outflow was then adjusted based on
the elevation of the dike at Fernwood lLake and
the capacity of the channel between Fernwood
Lake and Upper Banjo Pond. Finally, this peak
outflow rate was added to the inflow calcu-
lated from the direct drailnage area for Upper
Banjo Pond.
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The PMF rate for the Fernwood Lake watershed
is 1,750 cfs per square mile of drainage area.
This calculation 1s based on the average slope
of the dralnage area of 2.5 percent, the pond-

A plus-swamp area to drainage area ratio of 20
percent, and the U.S. Army Corps of Engineers'
gulde curves for Maximum Probable Flood Peak
Rates (dated December 1977). Applying the
full PMF rate to the 0.64 square miles of
dralnage area results in a calculated peak

- flood flow of 1,124 cfs as the test flood

. inflow. By adjusting the test flood inflow
for surcharge storage, the maximum total dis-
charge rate (flashboards in place) was estab-

- lished as 1,010 c¢fs (1,578 cfs per square

- mile) with the level of the lake at E1 93.9.

The following summary of data from the figure
on page D-4 of the hydraulic computations
shows how much of the total discharge from
Fernwood Lake reaches Upper Banjo Pond by
overflowing the dike:

Flow, cfs Condition at Fernwood Lake
180 Flashboards on spillway
130 No flashboards on spillway

The peak inflow to Upper Banjo Pond from the
direct drainage was then calculated using a
PMI" rate of 3,000 cfs per square mile. The
full rate times the 0.06 square miles of
direct dralnage results in a peak test flood
direct inflow of 174 cfs. As shown on page
D-5 of the computations, the direct inflow is
combined with the outflow contributed from
Fernwood Lake. The resulting test flood peak
inflow to Upper BanJo Pond is 203 c¢fs with the
pond level at El1 85.0. Since the water level
at Upper Banjo Pond will be at a higher eleva-
tlon due to the direct inflow, no adjustment
for storage 1s made for the combined test
flood inflow. Therefore, the inflow 1s equal
to the outflow from Upper Banjo Pond.

Hydraulic analyses 1ndicate that the spillway
at Upper BanjJo Pond can discharge a maximum of

35 cfs with the pond at El1 84,5, which 1is the
elevatlon of the cap wall., This discharge is
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17 percent of the test flood. During the test
flood, the cap wall would be overtopped by

0.5 feet. Discharge over the wall would be at
a rate of 1.20 c¢fs per foot of width. The
depth at critical flow would be 0.35 feet, at
a velocity of 3.4 feet per second.

Dam Fallure Analysls. The peak dlscharge rate
due to fallure of the dam was calculated to be
3,700 cfs, assuming a 17.4-foot head, Failure
of the dam would produce a flood wave approxi-
mately 5.5 feet high at Route 133 (Essex
Avenue), Some of the flow may spread west
down the highway, but the major impact will
occur directly north of the highway in the
vicinity of Lower BanjJo Pond and the factory.
Based on the calculations, failure of the dam
at Upper Banjo Pond would cause a 9,.,8-foot
increase in depth at the lower pond. The
increase 1s due to the fact that there is only
a limited outlet from Lower BanjJo Pond. The
bedrock knoll and high railroad embankment
near the factory would prevent the flood from
spreading into the tidal area north of the
ponds.

The comblination of the flood wave and flooding
as a result of the rise in water level at
Lower Banjo Pond could cause considerable
damage and possible loss of 1life. The impact
would be experlenced particularly in the lower
floor of the factory bulldings, and 1n the
parking area, For this reason, the dam has
been placed in the "high" hazard category.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
G structural stability of the dam at Upper Banjo
| Pond 1s based on a review of the avallable

- data, chiefly previous inspection reports, and
visual inspections conducted on April 20 and
24, 1979.

. As a result of the visual inspection, the dam

I - was found to be in poor condition and requir-
ing repairs and/or restoration to prevent
further deterioration. Seepage, cracking and
severe spalling was noted 1in the concrete
section of the dam, partlcularly on the down-

SR stream face. The heavy growth of vegetation

o on the downstream slopes of the earth embank-

L ments prevented a closer linspection of this
area for seepage or settlement. It is recom-
mended that the Owner employ a qualified
consultant to further evaluate the condition

) of the slopes and the stability of the

I l buttressed concrete sectilon.

b. Deslign and Construction Data. The dam was
. constructed in 1908. There are no plans or
" specifications avallable showlng the design
- and construction of the concrete dam or the
. , earth embankments. No other information is
L available concerning the concrete mix design
: or concrete strengths, type, shear strength or
permeability of the soll in the embankment.

An 1inspection report by the Essex County Engl-
neering Department, dated April 24, 1912, is
- included in Appendlx B. According to the
" report, the dam is constructed of heavily
: reinforced concrete. The concrete foundation
o is 10 feet deep and rests on a "hardpan"; the
e abutments of the earth embankments are founded
i p on bedrock. It is not known whether the con-

SAA e

crete wall on the crest of the earth embank-
“o ments is a core wall which extends the full
Yoo height of the dam, or simply a cap wall buried
- a few feet into the embankment,

i r UPPER BANJO POND DAM




Operating Records. There 1s no ilnstrumenta-
tion of any type in the embankment at Upper
BanJo Pond Dam, and no instrumentation was
ever installed at this site. The performance
of the concrete dam and/or embankment under
prior loading can only be inferred by physical
evidence at the site.

Post=Costruction Changes. The post-
constructlon changes noted in previous inspec-
tion reports generally consisted of repairs to
the concrete in the buttressed section of the
dam. These changes were also descrilbed in
Section 1.2.h., Design and Construction
History. 1In 19206, concrete was added to
provide addltional strength in the bays
between the buttresses on the downstream face
of the dam. Much of the spalled concrete was
also removed and replaced at this time. In
1934, concrete "frames" consisting of two
vertical columns and a horizontal beam were
built at the entrance to three of the bays.
The only other repalr work conslsted of apply-
ing gunite to the surface and replacing any
badly deteriorated concrete in the bays and
buttresses. This work was done in 1954, No
other post-construction changes were reported.

Seismic Stabllity. Upper Banjo Pond Dam is
located 1n Seismlc Zone No. 3, indicating that
there is a potential for major damage due to
earthquakes in thils area. This classification
is based on the intensity of past earthquakes,
and does not indicate the probability of such
events 1n the future. The highest intensity
earthquakes for this area were VII and VIII on
the Modified Mercalll Scale, and occurred in
1727 and 1755, respectively. There 1s no
record of any major seismic events since 1908
when the dam was built,

The effect of a high intensity earthquake on
the stability of the concrete section of the
dam is unknown, particularly on the deterior-
ated buttresses. The pertinent data required
for a selsmic stabillity analysis is not avail-
able at this time. Information is required on
the in situ properties of the concrete, embank-
ment material and foundation material.
Considering that the dam is in the "high"

UPPER BANJO POND DAM
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hazard category, a seismic investigation
should be conducted as recommended in Section
Te2,
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SECTION 7

ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

Q.

Coe

Condition. Based upon a review of avallable
data, and the visual inspection of the site,
the dam at Upper BanJo Pond has been found to
be in poor condition, and in need of substan-
tial repairs to prevent further deterioration,
In general, the deficiencies which must be cor-
rected to assure the continued performance of
the dam are as follows: severe seepage
through the buttressed concrete section of the
dam; heavy spalling, cracking and efflores-
cence 1in the concrete of the buttressed dam
and the cap wall; erosion and missing riprap
from the upstream face of the earth embank-
ments and the dike; erosion on the crest and
downstream slopes of the embankments; lack of
f111 behind the retaining walls on the down-
stream slope of the earth embankments, lack cof
adequate protectlion on the earth slope below
the splllway; blocked entrance to the culvert
under Essex Avenue; and trees and dense vegeta-
tlon growing on the slopes of the dam and the
dike.

Hydraullec analyses indicate that the spillway
at Upper Banjo Pond Dam can discharge a maxi-
mum of 35 efs with the pond at El1 84.5, which
1s the elevation of the cap wall. An outflow
test flood (full PMF) of 203 c¢fs will overtop
the dam by 0.5 feet. The splllway can dis-
charge 17 percent of the test flood before the
dam 1is overtopped.

Adequacy. The lack of detalled design and
construction data did not allow for a defini-
tive review, Therefore, the evaluation of
this dam 1s based on a review of the avallable
data, the visual inspection, past performance
and englneering judgment.

Urgency. The recommendations and remedial
measures outlined below should be implemented

UPPER BANJC POND DAM
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by the Owner within one year after receipt of
this Phase I Inspectlon Report.

d. Need for Additional Investigation. Additional
investigations to further assess the adequacy
of the dam are outlined below in Sectilon 7.2,
Recommendations.

Recommendations. 1In view of the concerns over the
continued performance of the dam, it is recommended
that the Owner engage a qualified englneering
consultant to:

a. Conduct a more detailed hydraulic/hydrologic
investigation to evaluate splllway adequacy
and overtopping potential. Untill the results
of this lnvestligation are known, the Owner
should maintain the water level 1n the pond
at least 8 feet below the splllway crest, as
agreed to previously wlth the Essex County
Engineer.

b. Conduct a complete geotechnlcal and structural
investigatlon of the dam, including the stone
retaining walls. The investigation would
determine the present static and selsmic
stabillity of the dam and should include develop-
ment of recommended repalr procedures.

The Owner should implement the recommendations of
the englneering consultant.

Remedial Measures

a. Operating and Malntenance Procedures. It 1s
recommended that the Owner accomplish the
followlng:

(1) Repair or replace deteriorated concrete
work on the dam in accordance with the
recommendations of the consultant.

(2) 1Initlate a program of selective clearing
of trees and brush from the embankments,
particularly the downstream slope. All
excavations for stumps and roots should
be backfilled with select materials,

UPPER BANJO POND DAM




(3)

(W)

(5)

(6)

(7)

(8)

(9)

Backfill the eroded areas on the crest

and the upstream slopes and replace any
missing riprap on both the dam and the

dike.

Remove any trees, brush, and vines from the
slopes of the dam, and from the toe of

the slope immedlately below the spillway
overflow.

Protect the toe of the dam, below the
spillway, with riprap or other suitable
paving material to prevent erosion of the
earth slope by overflow from the weir,

Contact the State Highway Department to
clear the debris and repair the head wall
at the entrance to the Essex Avenue
culvert,

Implement a systematlc program of main-
tenance inspections. As a minimum, the
inspection program should consis* ~f a
monthly Iinspection of the dam, da and
appurtenances, supplemented by addicional
inspections during and after severe
storms. All repalrs and malntenance
should be undertaken in accordance with
all applicable State regulations.

Perlodic technical inspections of this
dam should be continued on an annual
basis.

Institute a definite plan for surveil-
lance of the embankment during and after
periods of unusually heavy rainfall and
establlish a plan to notify residents in
case of an emergency at the project.

UPPER BANJO POND DAM

28




P s AP T e e e i A o S A i S SN KN S L A P A

LI N

Alternatives. The alternative to implementing the
recommendations and remedial measures listed above
would be to drain the pond and breach the dam.

Another possible alternative would be to perman-
ently maintaln the water level at a lower eleva-
tion, Thils elevation would be determined by a
qualified engineering consultant. In conjunction
with this alternative, the dlke at Fernwood would
probably have to be ralsed to prevent inflow to
Upper BanjJo Pond.

UPPER BANJO POND DAM
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r PERIODIC INSPECTION . e
PARTY ORGANIZATION ' 1
pRoJECT UPPER BANJO POND DATE  4-20-79 e
. TIMg 10:00 A.M. . S . e
WEATHER SUNNY, 50'S
. Ww.S. ELEV.8-6  y.s. - DN.s.
= PARTY: R
1. M. Larson 6. \
- 5. S. Pierce 7. ..._“‘__._-—4«
- ;. W. Checchi 5. . B .
y, H. Lord 9. -
5. P. Tilton 10. oo m____
* o
PROJECT FEATURE INSPECTED BY REMARKS S e
1. Dam Larson/Pierce/Tilton -
5. Spillway and outlet Larson/Branagan
3.
by,
5.
6.
7.
8.
9.
10.

.......




PROJECT

S RO

DISCIPLINE GEOTECHNICAL

u/s = upstream

PERIODIC INSPECTION CHECK LIST e e
UPPER BANJO POND DAM DATE 4-20-79 R
PROJECT FEATURE RIGHT (EAST) EARTHFILL NAME M. LARSON
NAME S. PIERCE
d/s = downstream
AREA EVALUATED CONDITIONS

DAM EMBANKMENT

Crest Elevation

84.5 (cap wall)

Current Pool Elevation 78.6
Maximum Impoundment to Date Unknown "".“*";—“
Heavy spalling, some cracking and exposed R
Surface Cracks aggregate on cap wall
Pavement Condition No grass on earth crest just brush and
trees, dense root system e
Movement or Settlement of Crest |None visible ”;”“”1;“‘

Lateral Movement

None visible

Vertical Alignment

Heavy erosion on either side of cap wall

Horizontal Alignment

Straight

Condition at Abutment and at
Concrete Structures

Right abutment ties into abutment of dike
fenced in and overgrown with brush

Indications of Movement of
Structural Items on Slopes

Concrete steps just d/s of slope-covered
by leaves and brush;no apparent movement

Trespassing on Slopes

Foot traffic

Sloughing or Erosion of Slopes
or Abutments

D/s: irregular slope, gitted surface formed i
by rough stone pavement covered with earth
and vegetation,retaining wall in poor cond.

Rock Slope Protection - Riprap
Faillures

U/s: missing riprap, erosion, many small .o e
trees at top of slope '
/s: Very steep slape overgrown with vines

Unusual Movement or Cracking at
or near Toes

No movement, visible, some fracturing of
tones in retaining wall; Voids behind

all, probed to 2.5 feet

Unusual Embankment or Downstream
Seepage

None visible - toe covered by brush

Piping or Bolils

None visible

Foundation Drainage Features None
Toe Drains None
Instrumentation System None
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PERIODIC INSPECTION CHECK LIST

4-20-79
PROJECT UPPER BANJO POND DAM DATE
TEFT (WEST) EMBANKMENT
PROJECT FEATURE EARTHFILL EMBANKMENT NAME M. LARSON
DISCIPLINE GEOTECHNICAL NAME  S. PIERCE
AREA EVALUATED CONDITION

DAM EMBANKMENT

Crest Elevation

Earth sections flanking conc. buttress-

ed dam. Concrete cap wall on crest; d/s
slope also has stone masonry retaining

walls. 84.5 (cap wall)
Current Pool Elevation 78.6
Maximum Impoundment to Date Unknown

Surface Cracks

None visible in earth section; one % wide
crack thru cap wall, slightly offset

Pavement Condition

Fegey gralziog on, cip.zal useRe covers

ear

Movement or Settlement of Crest

None visible

Lateral Movement

None visible

Vertical Alignment

ssume
boEh, sides’o

Horizontal Alignment

Cap wall angles towards downstream

Condition at Abutment and at
Concrete Structures

Left abutment 1s bedrock knoll
with trees, foot
into concrete sec

covered
gaths; cap wall ties
ion of dam

Indications of Movement of
Structural Items on Slopes

No Structural Items

oof traffic; av owth of trees &
Trespassing on Slopes bughes, one bush PoRIRE ul 0TS}

Sloughing or Erosion of Slopes
or Abutments

d/s-?gavy erosion by foot traffic and
runo
u/s-erosion adjacent to right abutment

Rock Slope Protection - Riprap
Failures

- minor sloughing;

Riprap missing from right u/s abutment,
elsewhere hand-placed

riprap in fair condition

Unusual Movement or Cracking at
or near Toes

0 mMovement vis €. s Tetaining wall
shows slifht bulge; soll washed out from
behind waPl has %eft it %1mosﬁ free-

] n u

Unusual Embankment or Downstream
Seepage

None visible; seepage limited to concrete
section of dam, particularly at abutments
with earth embanﬁments

Piping or Bolls

None visible

Foundation Drainage Features None
Toe Drains None
Instrumentation System None
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PERIODIC INSPECTION CHECK LIST

PROJECT UFPER BANJO POND DAM DATE__ 4-20-79

PROJECT FEATURE CONCRETE BUTTRESSED SECTION NAME__ M. LARSON

DISCIPLINE GEOTECHNICAL NAME__ g, PIERGE
Upstream Slope

1. Steep, smooth concrete slope (approximately 30 angle)

~-good to fair condition, possibly gunited; expansion joint visible at
- right end of spillway;

-horizontal crack along face of slope, to right of recessed inlet, about
5.6 feet below crest;

-spalling visible above and below waterline; wire fabric exposed near
waterline (1' high by 2' wide)

A-4 of 11
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PERIODIC INSPECTION CHECK LIST

-y

PROJECT UPPER BANJO POND DAM DATE  4/20/79
“: PROJECT FEATURE CONCRETE BUTTRESSED SECTION NAME M. LARSON
- D/S tface

DISCIPLINE GEOTECHNICAL NAME S. PIERCE

- Beginning at right (east) abutment of dam
N Bay No. 1
(with concrete inner "frame"): - spalling heaviest at base of buttresses;

- concrete missing from base of right buttress,
d/s end, moisture collecting at same location;

- horizontal crack in overhanging slab(cap),
heavy efflorescence, stalactites at joint of
sloped back wall and "frame'";

- evidence of guniting on all walls;

- floor concrete, mossy, moist;

-two blocked pipes protruding from right buttress.

Bay No. 2: -heavy spalling, particularly on left (west)
buttress; wet, crumbly areas; one 2.5 feet square,
up to 3-inches deep; wire fabric (2-in. mesh)
exposed; one oblong, up to 6 inches deep, orange
stained, wet. More spalling along this wall,
and at base of right buttress, about 5 inches
deep;

-exposed steel in cap, visible efflorescence;
large crack through top of left buttress, about
one foot below cap;

~floor covered with orange water, rubble concrete,
stone, and debris.

Bay No. 3: exterior of gate chamber
-spalling, efflorescence;
-large crack in upper part of right buttress
crack continues vertically through cap;
-locked wooden door set in concrete frame, door
recently replaced due to vandalism

Bay No. 4: ~also has a concrete inner "frame"
-entire area shows spalling, worst up to 3-inches
deep; right buttress shows signs of patching;
-cracks, efflorescence, everywhere;
-guniting in construction joints;
-joint between cap and left buttress open, no
apparent bearing for cap wall;
-some exposed rebar;
-floor relatively clear, dry, concrete. Much
broken glass.

A-5 of 11
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UPPER BANJO POND DAM

Bay No. 5:

Bay No. 6:

-spalling everywhere, but not as severe, hole
in sloped wall;

-many hairline cracks, efflorescence;

-poor job of guniting, particularly at inter-
section of sloped wall and u/s vertical wall;

-evidence of patching in left buttress;

-3, l-inch pipes protruding from u/s vertical
wall, all plugged

-floor is concrete, relatively clear, except
for broken glass; moisture in right corner,
u/s end of bay, but no standing water.

-4 horizontal cracks across u/s wall and
sloped wall; heavy efflorescence, dripping
water, and few stalactites;
~horizontal crack about 1.5 feet from base of
left buttress; less efflorescence on buttresses
than on u/s wall;
-guniting at joint of u/s wall and sloping wall;
-4, 1l-inch plugged pipes protruding from u/s
wall;
~floor covered with water, rocks, and crumbled
concrete; moisture along base of all 3 sides
of bay.

Bay No. 7, with inner frame:

~spalling, heavy efflorescence u/s of frame;
and at d/s end of left buttress, at vertical
joint with stone masonry slope of earth em-
bankment; water is dripping out of this joint;
~guniting at joints, particularly between u/s
wall and sloping wall;

~few pileces of rebar protruding from walls;
also a few plugged pipes;

~generally poor concrete construction; every
construction joint 1is obvious.




PERIODIC INSPECTION CHECK LIST

UPPER BANJO POND DAM 4-20-79
PROJECT DATE
PROJECT FEATURE__ DTKE NAME__ M- LARSON
DISCIPLINE GEOTECHNICAL NAME S. PIERCE
AREA EVALUATED CONDITION

DIKE EMBANKMENT

Crest Elevation

Earth embankment at right abutment
of dam; d/s slope grades into backyard
84.6 to 85.2

Current Pool Elevation

78.6

Maximum Impoundment to Date

Unknown

Surface Cracks

None visible

Pavement Condition

Grass crest, flat;few trees roots on
crest

Movement or Settlement of Crest

None visible

Lateral Movement

None visible

Vertical Alignment

Relatively flat

Horlzontal Alignment

Straight

Condition at Abutment and at
Concrete Structures

No structures; ties into natural ground

at right into dam at right;house at left
abut.fence on d/s side of crest and
enclosing abutments

Indications of Movement of
Structural Items on Slopes

None

Trespassing on Slopes

Birch trees at top of riprap,overhanging
slope; bushes

Sloughing or Eroslon of Slopes
or Abutments

Very steep ripra
erosion on top o
foot traffic

face; considerable
slope, due to water and

Rock Slope Protection - Riprap
Failures

-abutment;stones moved

U/s: toe of riprap rises toward right
in area of bulge;
riprap siope failure next to it.

Unusual Movement or Cracking at
or near Toes

Apparent bulge 1In one area ol u/s slope;
movement of riprap evident

Unusual Embankment or Downstream
Seepage

None visible; lilac and pines planted at R
toe; garden shed and garage. 9. )

Piping or Bolls None
Foundation Drainage Features None
Toe Drains None
Instrumentation System None




PERIODIC INSPECTION CHECK LIST

PROJECT FEATURE_°. LLWAY NAME L. BRANAGAN
DISCIPLINE HYDRAULIC NAME M. LARSON
AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,

APPROACH AND DISCHARGE CHANNELS

No channel, spillway is notch cut in
a. Approach Channel concrete crest of dam

General Condition

Loose Rock Overhanging
Channel

Trees Overhanglng Channel

Floor of Approach Channel

b. Welr and Training Walls are about 1 foot high
General Condition of Good to fair
Concrete
Rust or Staining None
Spalling Left wall is cracked and spalled
Any Visible Reinforcing None visible

Any Seepage or Efflorescence Some efflorescence in left wall

Drain Holes None
Discharge drops 17 ft.straight down to
¢. Dilscharge Channel earth slope below dam e
| Very poor-no real channel until about 70 g
General Condition ft. below dam -
OoneratB any BEoRs Basonss Lfsokgh lead- 1.
Loose Rock Overhanging ing to culvert under Eesex Avenue. .
Channel Trough in fair condition
Trees Overhanging Channel Small trees
Reportedly lined with riprap,now
Floor of Channel obscured by soil and vegetation
Entrance to culvert blocked by fallen
Other Obstructions rock and material from "headwall"

SpiIlway cut Info concrete section;walls '" T




PERIODIC INSPECTION CHECK LIST

PROJECT UPPER BANJO POND DAM DATE 4-20-79
INTAKE CHANNEL FOR
PROJECT FEATURE  OUTLET NAME M. LARSON
’ DISCIPLINE GEOTECHNICAL NAME S. PIERCE
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
- INTAKE STRUCTURE

a. Approach Channel

No channel; recess in concrete cf
u/s face of dam

Slope Conditions

Bottom Conditions

Rock Slides or Falls

Log Boom

» Debris

Condition of Concrete Lining

Drains or Weep Holes

‘Intake recessed into concrete face of dam

l, b Intake Structure 3' Vert."headwall'then 2% to water line

’ ack, agcross dwal contjnuoys. t
Conditlion of Concrete gzsogégeinsggggt}g’ %éavy Wire ‘gabrgc
Stop Logs and Slots None; floating debris at inlet

P c. CONDUIT

Outlet pipe is 8 ~inch diameter clay pipe in open trench on floor of
Pipe covered with tar paper inside gate house.
in concrete downstream of gate valve.

f gate chamber.

Encased

pagejp-9 of11




PERIODIC INSPECTION CHECK LIST

PP 4

PROJECT UPPER BANJO POND DAM DATE 4-20-79

PROJECT FEATURE_GATE CHAMBER NAME M. LARSON

DISCIPLINE GEOTECHNICAL NAME S. PIERCE
AREA EVALUATED CONDITION

QUTLET WORKS - CONTROL TOWER

a. Concrete and Structural

BAY #3 is also gate chamber

General Condition

Poor

Condition of Joints

Poor-etftlorescence 1In joInts in celling and
walls

Spalling

- Sl e D e

Considerable spalling, crumbling on
ceiling, walls

Visible Reinforcing

Steel reinforcing exposed in spalling
areas

Rusting or Staining of
Concrete

Considerable, due to seepage and
efflorescence

Any Seepage or Efflorescence

Heall §F észs“%%ss o0 FEiE T Reand ¥allsie
rom right wall

Joint Alignment

Unusual Seepage or Leaks in
Gate

Owner reports that floor of chamber usually
filled with water,some standing water now.
May be seepage thru walls or leak in gate

Cracks

Mostly spalled; No cracks visible

Rusting or Corroslon of Steel

Yes

b. Mechanlcal and Electrical

Air Vents

Float Wells

Crane Holst

Elevator -
Hydraullc System None i
Service Gates None

Emergency Gates

Gate valve on exposed 8”7 diam.pipe-wrench
not at site; gate partly opened

Lightning Protection System

Emergency Power System

Wirlng and Lighting System
in Gate Chamber

None - natural light from screened section
of Bay, above doorway

pageA-100f11
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PERIODIC INSPECTION CHECK LIST -——*

0 20 4-20-79
PROJECT UPPER BANJ ND DAM DATE e
M. LARSON . T
PROJECT FEATURE_ Coo-tr CHANNEL NAME SEE
GEOTECHNICAL . Sl
DISCIPLINE NAME 5. PIERCE
AREA EVALUATED CONDITION

OQUTLET WORKS -~ OUTLET STRUCTURE

AND OUTLET CHANNEL

General Condition of Concrete

Stone masonry open channel, gunited
surface

Good to fair

Rust or Staining

None

Spalling Very minor

Erosion or Cavitation None

Visible Reinforcing None 3

Any Seepage or Efflorescence None ﬁ;jf; ﬂ’?ﬁ

Conditlon at Joints N/A Z-=?§:{ﬂr§‘
Nome el

Drain Holes

Channel

Ground surface u/s of outlet discharge is g

eroded;d/s channel leads to culvert

Loose Rock or Trees Over-
hanging Channel

Branches and bushes overhanging channel.
Floor of channel is paved with stones.

Condition of Discharge
Channel

section of stone and concrete wall N

-trees. Stream channel poorly defined.

Below Essex Ave. culvert discharges at RS
granite block headwall in steep slope. {;:;:T;t;;{}
D/s area filled with trash, brush and IR,

pageA-1Pf1l
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APPENDIX B |
. PLANS OF DAM AND PREVIOUS
INSPECTION REPORTS
Page
- Figure B-1, Plan of Dam and Dike B-1
Figure B-2, Sectons through Dam and Dike B-2
l Figure B-3, Fernwood Lake Spillway and Earth
Dike B-3
Previous Inspection Reports ' B-U
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1917, arch 26. ‘iatershed 0.3 sq. m. Iax. ht. 17.0 ft. Apperent
condition, Good.

1925, Oct. 28. R. R. Evans, Insp. Dam on south side of Essex Ave.,
Russia Cement Co., owners. This is a reinforced concrete dam of the
"Ambursen® type. The concrete on the side away from the water shous
some disintegratioh and reinforcing bars are exposed over a consider-
able area at the east end near the lowest part of the slab., The unier
in the pond is very low at time of inspection, so that very little -
lecekage would be expected, but the slad shows wet patchies on the urder-
side &t points below water level. Apparently gravel was used for the
asgregate in the concrete and there are indications that ithere way have
been considerable dirt in it, and the concrete in places seeins of poor
quality especially in the west abutment wall. There is no evidence of
over-stress or of incipicnt failure in any part. Fortions of the con-
crete should be cut avay and replaced with newv, especially where the
rods are exposed, It vwould appear that more water might Tlow over this
dam than could be cabed Tor by the culvert across the road below, This
culvert is no part of the dam. IUr. Jewett knew this inspection was to
be made but did not accompany us.

. —
1925 Report to Co. Comm. Same as above,.

1926, i'ov. 16. R. R. Evans, Insp. Dam on south side of Essex Ave.
Russia Cement Co., owners. 1lio notice of these repairs had bveen iv:an,
but heppening to pass the dam on the above date, I noticed work in
progress and stopped to investigate. Talked with lr. I'ardy (or Hardine)
who scems to be in charge of the viork, but the cquipient is =arked with
the nea:ie John &, Fomeroy. There is an air compressor at work ani th
concrete on the under side of the sloping slab is being roached up for
a width of two or three fcet where it is soue seven feet above the
bottom slab and the partition walls «nd botiltom slab arc also being
roughéd up and all dicintegrated concrete resoved in eezch couwpartiznt
of tre dam, Wut this roughening does not extend the entire distance
to the point where the inclined slab .ucets the vottom slab,  In pluceo
roles are teing driven through the partition wails and dowels pl=z
in cech compartment the whole space from the intersecction of the
slabs out to the point where the heipgnt is about seven fect is bz
filled selid with concrete, The concrete which is hLeing roarhed
sihovs sound and hard and rods where exposed are not rusted. The Yy
cxception so far as the arca exgosed vhen I was there is concernsd is
the vest wall against the fill which seems to be of very poor corcrets
and practically the whole thickness of this wall is being renoved, <1

a new wall built outside it., About one-half the compartients have toen
filled «nd work is5 in progrees on those renaining.  Sned ard grevel Siroo
Haegstroms wank on Iastern Avenue is being used without scrcenins, 3o
far as can be determined by visual inspection, the coand and prevel z::.
satisfactory and the now concréte secms good., [r. ierdy speaks of il
prooling the water Tace of the slab with asokalt but I do not undersic..?
that this is fully decided upon.

1928, Cet. 5. C. €. Barker, Insp. Dam on tl.e soatherly side of

LesexX Ave., is owned by the Russia Cenent Conpony, end noldis the wob.or
for nanufacturing purposes. I rave a copy of the nolice to 3. A. Jow-

W

dc sage woild result and the main hiphway just below the dom nould
washed out and possibly the pond et the Rursia Cewnent Corpany plan

ett, Gupt., who inspected the dam vith me. In cace of failvre much
,‘:
[
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Gloucester D. 11 .

would over-flow and do some damage to their buildings. It is not like-
ly that there would be any loss of 1life. The conditions are the same
and there have been no changes, except Lo make repairs to prevent leak-
age. The top of the dam and slopes are in good condition. The water lov
today is seven or eight feet below the top of the dam. There is quite a
litile leakage under the dam next to the end bays. There is some leak:
through the concrete in the bay east of the spillway. !Nr. Jewett says
the dam was putéhed and repaired by a local contractor in the spring
of 1927, and does not lcak any vwhere near as much now as it did then.
Fext year it will have to be repa1red again in other places.

) 9LE v 2c H 04 Erany Tap e o ‘/7"‘/,’

1948 Weport to Co. Comm.” Russia Cement Co. Dam south of Essex Ave.,
a reinforced concrete dam. At the time of our lest inspection, I callzd
attention to the disintegrating concrete in the dam south of Essex
Avenue and this has been rcpaired, although I undersiand that further
repairs are ccntemplated. I visited the dam on Noveaber 30th, at which
time there was practically no water in the pond, so that there wzs no
percolation through the concrete, but I understand that there is such
percolation in timmes of high water, )

1930, Sept. 16. C. C. Barker, Insp. Dam on the southerly side of
Essex Ave.,, is owned by the Russia Cement Co., and holds the water for
ranufacturing purpoces. I gave a copy of the notice to R. A. Jeviett,
Supt. ilo one inspected the dam with me. Failure of this dam would

cause a Lroat deal of danmage. The main road just below the dam woul
be wasned out, e lower pond would overflow wnd damage their buildid
and possibly the railroad. It is not likely there would be any loss
life, The conditions are the szie and there have been no chances si

the last inspection. The dam seems to oe in fair condition CYCaut th
there is qu1te a litile leekare underncath end saeoage throurh the izn
Water level is 7 or 8 feet below the top. .

1930, Nov. 10. R. R. Evans, Insp, :ractically no water in pond.
- Patching done a few years ago scems effcctive. Can sece no cvidence of
disintesration now in progress.
1]

1930, Report to Co. Comm. A dam on the south side of Zssex Ave,
a s::all pond imnsediately below rernwood Lake, and is owned by the Zussi
Cement Co. This dam is of the Anbursen Lype and failure would ras 511d
in dajane to the roadway end by ouver-flowing another pond inaedi WJ
below nlvnt rcsult in da.sage to the uu1101r;s of the Russia CgTFPt Co.
.. The pond was practically expty at the tine of inspection, tut it would
: cem that the patching of the concrete done a few years ago has retuced
- secpage to a cornsiderable extent. The structure is epparently safe ~ai
in fair condition.

1932, Aug., 2. C, C, Barker, Insp., Ir. Jewett, Supt., did not aec-
conpany me to the dam, The conditions are the same and there has tecn
no change. The danm is in feir condition except there is a great deal
of leakage, The vater level 1s about 3 feet below the top of the spill-
way, There is a great deal of leazkage in and under the two end bays at
cach ¢nd of the dam. There are a few hushes on Lop at the westerly cind,
which rliould be cut, .

. 1952, fov. 2, R. R.
- tre concrete, LY N0 ap
Frirs wore tuvle a fou

‘ore is eensiderable s2epne o VU

-
coretion ig in eviderce since ro-
srly full.
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1932 Report to Co. Couwm. There is a dam on the south side of Essex
Avenue belonging to the Russia Cement Company near their plent. It is -
concrete dam of the ambursen type and is of some importance as it would
ciuse damage to the state highway immediately below if it Tailed., It
has shown c-nsiderable leajzce at &ll our previous inspections zand sho.=-
it today. The concrete hgs beer repaired within recent years uhcre so.:
of the reinforcing rods were exposed, It is in substantizlly itke szme
condition now a2s at the time of ny-last report, and while I could hard-
ly say without qualification that the structure is in good conition, 7
see nothing about it to indicate that there is dzn.er of failure or
that any i:mediate repairs are required,

1954, Sept. 28, C. C., Barker, Insp. I gave a copy of the notice to
Nr., Jewett, Supt, He did not go to the dam with me. Althouzh I under-
stood Mr. Jewett to say nothing had been done in the past tvo years on
this dam, it seems that ™ two concrete posts 13" x 17" with a 17" x 129
beam across their tops have been built against the walls and apron in
east bay and the bay just east of the spillway. There does not seem t.
be as much seepage or leakagq_as before and the dam is apparcnily in
good condition., The water level is about 5 feet below the top. Last
May Mr. Jewett had a diver examine the inner slope of the dam, he found
it in gocd condition and nothing to cause any vworry. The conditions
are the same, '

193¢ Report to Co. Corm, The dam on the outlet of Fermvood Lake on
south side of Easex Avenue 1s of some considerable importesuce and nas .~
considerable leaksge at provious ingpections, Sore repairs have
apparently tecn made and it seers to e in fair conditlon,

1956 August 10, C,C.Berker, Inspe I gave a copy of the notice to
Mr, Jewett, Supt. He did not go to the dem with ne, This demn seciis
to be in good condition about the same es when last inspected. Trera
18 not ag much scepage 23 some times.  There 1s some leakeie 1n *he
second bays from sach end, Thero has teon no change. - ‘/ater level
is about four fect from the top,

1936 Report to Co, Comm, ‘e dam belongling to the RussiE'C¢1€nt N
Compeny, on the south side of Essex Avenue, scems to bg in sunszantﬂe{
the seme condition as when last inspected, with no indicatlen of cppas
danger although showing considersble leakege as in the past,.

1¢28 October 26, C,C,Rarker, Inape. I gave a copy of ths notice to
Yir, Jevett, There 1s some disintegretion of the concyrete 1n scveral
places,. The counterfort betwaen the first snd sccond bays from thoe
easteriy end of the donm 18 cracked and disirtegrated elght inches in
at the bottom of the fivct bey at the outer edge #nd cight inches don
small stircam of watcr is flowing out through the counter fort,. In L)
vay, east of the splllvay, at the Lop on the spillwuuy level t%cre is o
large crack in the cencrete apron through which water 1s secping, alsg
there 13 a crack end disintosgratlon at the top of the counterfort on i
east side of this bay. he waver level is 1 foot bLelcow tho top of %
dan,at the levcl of the spillvay. Although the pond is full there ¢
not soem to be as much seepnge as at previous inspections,

UPPER BANJO POND DAM
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1938 November ?, R.R.Evana, Insp, With lr, Barker looked at
concrcte dam of Ambursen type belonging to Russia Cement Company on
Essex Avenue in Gloucester. The pond 1is full, There is a stop log
in the overflow and some water is spilling or leaking through, A fevw
of the concrete buttresses show cohsicerable spalling near their tops at
the outer face of the apron and disclose a concrete vwhich does not look
to be of very good quality. There are some cracks in the slab through
which a small mmount of water 1s seeping. No reinforcing bars are ex-
posed, The overflow from thé spillway falls from a ccnsiderable hefgheu
onto the ground which here is roughly paved with very sgmall stone or
riprap, wnich apparently vould be eroded if water should overflow the
full capszcliy of the spillway, There is so lirtle freetoard in this
dam above the spillway elevation that the pra rctice of mainta 1ining even
a low stop log in the spillway introducoes danger of a washout in the en-
banlment, It has bcen stated in past reports that the amount of water
held back is small and except for damage to state highmay the owner of
the dam would apparently be tho only cne lianble to damage by sny fallurc
of 1it,

1938 Report to Co, Comnm, The éam on the south side of FEaszex Aven:u
below Fernvood Lake, above the plant of the Russia Cement Company, is a
concrete dam of the ambursen type, and at varlous times in the past rec-
palirs have been made by cutting out disintegrated concrete and replacir
with new, There arc today some further parts which shouvld be so re-
paired. The sapillway in this dam 1s narrow and its crest is abtout one
foot only below thc highest parv or the concrete apron, and a stop log
has been placed in thils spillway so that viken the spillway 1s in action
there 1is practically no frececboard, Al though overtopping might safely
occur in a dam of this type under some conditions, the ecarth enbunrlzient.
extending both ways from the dam are livtle, if any, higher than the
crest, and would also be overtopped, and the only provision azairat
erosion of the carth at the toe of the dam is a pavecrent of snall ster. .
which would soon be cubt out if the vwater overflowed to eny comrsicderalle
depth, The emount of water retsined by the dam is srall but probvably
enough to cause some damage to the state highway ilmmediately below and
to the plant of the Ruassia Cement Company, the owncrs of the dam, if a
washout shiould occur, Rewoval of the stop log vould be of some benefic

1v40 Uct, 4, C.C.Baruer, Insp,. I gave a copy of the notice to
¥r, Jewett, Supt. ‘me concrete 1s disainte;grated and spalled off in
several placesa, from the cesterly abutment in the firsv, third and fifu’
counverforts and the ves uCFly sbutnent, ‘'he counter’ort on the east
side of the middle bay 1s tadly disintegratcd and cracked at the itop,
I‘'nis should te rcpalred, Although the water level i3 about 7 feet
below the top of the dam there lg some seepase. Mr, Jewert intcnds vro .
make some repalirs on this dam this fall, e

1240 Renort to Co, Comnm, uue concrele dan on the south s'de of * K
Issex Lvenue below Vernwood Ln?e shorg quite cxtensive leterioriaion A °q
since last inspection, and was “nn stated to Ye in neéd of re)u*ﬂs al EREARNC.
the pond lewvel I3 raised Loo high Ly use of a stop lor, Jepnirs stould ERRERA
not now be delayed, ard it is unlersiood thnt they are in con|,nﬁ1.t1u“ - ® 1
for this rFall. ) 3

1242 /fu
Jewott, Sup

3, C.C.%arker, Inan, i gave a co»ny of the notice to v

r. r,
b Ho repairs have Leen nwde on thils dam since the last jn-

' BN
B WO B I R Ay

B-10 UPPER BANJO POND DAM o

‘ . .
e s




Gloucestqr D, 11

spection, Tae concrete is badly disintegrated and the lealinge 1s atout
the sane, The counterfort on the cast side of the middle ‘bay 1s 1n
poor condition, being cracked and disintegrated at the top,. T

ne water
lcvel is about 7 feet below the top of the dan, This dam should be rc-
paircd and Mr. Jewelt wants to cdo sonethlng about it. There has not
becn any change. :

1042 Report to Co, Comm., The concrelté dam on the south aide of
Essex Avenue relow Fernyood liake shows more deterioration and is very e
in neeld of resairs which were conienmplated but ag yet have not been :Jonc,
Tnis dam should e reralired now.

1044 July 25, S.7.Joodtury, Insp. 1 save a copy of the notlce to
wr. Jewett, but vislted the dam alone. ™e water lzvel 1s 3.0 Tt.
below the lip of the spiliway (See sliebtch on back of sheet 1 for lscztl~

- of lcaks, etc.) Yo repalrs have teen iade since the last insvection,
but ¥r, Jewett plans to repair the dam next Year, The condition of the
dam seems Lo he adout the saqe as last rerorted, Tae culvert scross

Essex Avcenue is almost nlocked,

[' 1944 Report to‘Co. Comn., The concrete dam on the socuth side of Esscx
Averue, below Fermwood lake, for the past few ycars has teen deteriorat!.:-
v very much, and tre concrcte in many places has disintegrated and there is

! much lealace. Repairs have been contemplated for some time and should
be made as soon as possible without further delay.

1946 Sept. 20, S.%.oodbury, Insp. I gava a copy of the notice to N>,
Jewett and went to the dam alone. This dam i3 in very poor conditilon ar’
attention should be given to it to see that it 1s strengthened. Yo

‘: rppalrs made since last inspection, MNr, Joewett says he plans to mavoe
repalirs next August when the water is low and vihien 1t Is quiet at tho pl--

- Viater level today 1s 6.5' below crest of splllvay. Leaks are same as

- last reported. Condition of the cam i3 seme,

SRR 1946 Report to Co, Comm, The ccncrete dam on the south side of =Zssel
v kvenue below Fernwsod Lake is in excecdingly poor condition and the

- ] concrele is btadly disintegrated. It n2eds to be strengtrered end ropal.s

L This should be doric. Repairs are contermplated,

1648 Sept, 30, S. . Woodbwry, Insp. Gave a copy of the notice io NI
’r. Jewett and wEnt to dam alone, Further inspection is nzoded to see R
that revairs are made, No repairs since last inspection, Vater level R
t»day 2.5' below crest of spillway, Lcaks: same, Condition of dua-:: TR
f'ame. v

- ’ 1548 Report to Co. Comm, The concrete dam ovmed by the Russla Cernons
Conmpany, south of Essex fLvenue below Fernwood Lale, 1s in a very poor
condition, uch more disintegiration has taken ploce in the concrcte

. - since the last inspcction in 1946, and no repairs have been nade, This
JACUR dant should be thoroughly repaircd and put in good condition, and, until
ST that 1s done, the water in the pond should be kcpt at a low level.

1950 Sept. 19, S.,V."oodbury, Insp. Left a copy of the rotice for v,
SR Jeviett at his office and vwent to dam alone, Further nspeccetion nceded -
. see that repairs are made, A cinder driveway has been built to tle dan
R and concrcte steps to the top of the dam, but no repairs have been r.ade

B~11 T
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to strengthen the dame “ater level today: &5 ft, below crest of spill-
waye Leaks: same, Condition of the dam is the same. A section of
concrete about 12" deep and 10 ft. long between the spillway and the
gate 1s sbout ready to fall off,

1950 Report to Co. Comm, The Ryassia Cement Company's concrete dsi,
south of Essex Street below Fernwood Lake, is in very poor condition, ’
much worse than when last inspected, No répairs have been made, but
should bee Unless this dam is repaired extersively and strengtlened,
the water above the dam should be kept at a very low level,

1952 Sept. 25, E.H.Page, Inspe Gave a copy of the notice to Mr,
Jewett at his office and went to the dam alone. No repairs since last
inspection. Vater level today: 5 ft. below crest of spilluay. ot alo:
toes Condition of the dem is the same, The 10' long 12" deep piece

of conc, between gate and spillway 13 still in place,

1952 Report to Co, Corm, The Russia Cement Company's concrete
dam, south of Essex Street below Fernwood Lake, 1is still in very poor
condition and there is much seepage as no repairs have been made since t.
lest inspection, This is a very important dem and should be repszired or
the pond kept at a very low water level,

1954, May 19, E.H.P2ge and J.0O.Harmaala, Insps. Elev. of water:
1/2" of water over spillway. Seepage through conc. A lot of
secepage at the tee, Minimum freebeard with 211 posgsible stop logs
etc. in place: 13", Spalling conc. Very, very poor condition,
Channel below spillway should be paved and channel entrance opened up.
Should remove slot for flashboards. Bad crack and leak at Junction of
dam and wing wall on bbth ends of the dam. Very bad crack at outlet
structure. Spalling onc. and in some places rotted away into reinfo.:
ing. )

1954 Report to Co. Comm. LePage's cocncrete dam, south of Ecsex
Street below Fernwood Lake, has baen extensively repaired by the Cunite
Restoraticn Ccmpany. All the disintegratad cconcrete in the dacwnstireesm
face of the dam and the cocunterforts was chiselzd cut to sclid concrotr,
In some places thls meant going in to a depth of two and one-half feet.
Then this was built up in layers by gunite to the original section.

On. the pond side of the dam, all cracks and ccnstruction joints were
V-grooved tc solid cencrete, The whole area was sandblasted to romeve
dirt and slime. Bent pins were driven into the concrate &8t two feet

on centers Lo hold the wire mesh reinforcing. This was then cocat2d witll.
a two inch ccating of gunite, Tne channel belcw the dam at the culvast
entrance has been cleaned and the rubble side walls gunited, Thzare is
sti11l1 soume seepage through the constructicon Joints in the dam.

1956 Sept. 13, E.H.Page, Insp. Elev. of water: 1'-11" below
spillway. Leaks: A place at the westerly end where it is plpes

through vnder the cunc. slab. Condition of dem: Falr. This dam
was repaired by gun methed of placing conc. This strengthened the don
considerzbly, but failed to stop all the leaks. A crack that vas punis

has shown up =-2in at the drawolf and also at the wasterly rnd at ihe
wing wall.

19558, Oct., 21, E.H.Pace and J.O.larmzala, Insp. Repairs have toor
completzd, 3oamz leaiiage theoush the core, Lut two major leoaks are
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UPPER BANJO POND DAM




Glouczster D, 11 D. 11 Sh. 7

at the ends. Water is coming around or under the ends. Top lcoks excell;**—;;‘*

1956 Report to Co, Comna, LePage's concrete dam, south of Egsex ;jn’;;a‘
Street, was repaired by the sun method of placing concrete. This -
strengthened the dam considerably, but failed to stop all the leaks.

A The largest leak 1s at the westerly end where the water 1is piping through
R under the concrete slab between counterforts. This water may be coming -’
o under the dam or around the end. Cracks that were gunited have shown

up again at the drawoff and also at the westerly end at the wingwall. _

{
1
.
4
b
.
,

’
LR PN

s
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1958, Jan. 29, E.H.Page, & A.A., Insp. Elev. of water: 0.1 S
over spillway. Culvert opening below dam plugzed almost solid with e
leaves, I removed a 5 gallon paint bucket from the opening. et

- 1958, Dec. 20, E,H.Page & K.M.Jackson, Insp. Elev. of water: 8" balc
No flashboarés. Conditlon: Falr, There is still a lot of seepage throu: -
the conec. Entrance to culvert below dam has some debris that should te
cleaned,

1958 Report to Co. Comm, At Le"age's concrete dam, south of Essex
Avenue, water is leaking through the concrete as previously reporied.
Thelargest leak is at the westerly end where water 1s piping through
under the concrete slab between counterforts. This water may be coning
under the dam or around the end. Cracks that were gunitad have shown
up dsaln al Lhe drawolf gate and at the westerly end abt the wingwall.

1961, January 12, E.H.Page & P.D.Killam, Insps. Elev, of water:
2" below spillway. Leaks: Same. Condition: Sane.

1650 Report to Co, Commn., At Lep'age's concrete dam, south of
Essex Street, water 1s leaking through the concrete as previously
reported. The largest leak is at the westerly end where water is
piping through under the concrete slab tectween counterforts. This
water may hbe coming under the dam or around the enrd. Cracks that uere
gunited have shown bp again around the drawolff gate and at the wastsrly
end of the wingwall,

) 1962, Dec. 11, K.M.Jackson, Insp. Owner: Johnson & Jchnson, Inc,
No re@pairs since last inspection, Elev, of water: About 1' t below

top of dam. Condition: Same as report of 1960.

1962 peport to Co. Comm., At JePage's concrete dam, south o Fscex S -
Street, water is leaking through, as previcusly reported. The largest VR
lecak is at the westerly end where water is piping through under the corcr: o
slab petwcen counterforts. Tnis water may be coming under the dem or arc T
the eni, They have loweresd the water level in this pond.

1664 Dee. 29, P.D.K. & K.M.J., Insps. Water is lecaking und@y‘canCr“ -
slab between counterforts. This Jdam leaks at various places according e
to water level. A:ﬂ;;{<'

1664 Feport to Co. Cumm, Water is leaking under concrete slab
between the ccunterfurts. wWater level in the pond 1s 6 feet Lelow the
spillway.
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1966 April 17, 1967. P.D.K. & K.M.J., Insps. Conditions same,

. 1966 Licport to Co. Coumn, A crack 1n the concrete wall at the easterly
embankment 1s leaking water. Concrete is spalling.

o 1968 March 36, 1969. P.D.Killam and J. Fitzgerald. There is some spall,. - .~
. on the easterly counterfort. No leaks observed today.
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Note: Location and direction of photographs shown on
Figure B-1 in Appendix B,
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NO. 2 UPSTREAM FACE OF DAM AD LEFT EMBANKMENT
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NO. 4 SPALLING IN LEFT WALL OF BAY NO. 7

UPPER BANJO POND DAM
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NO. 6 OUTLET PIPE ;ND GATE VALVE
STEM IN GATE CHAMBER (BAY NO. 3)
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NO. 8 VIEW OF DIKE FROM LEFT ABUTMENT
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APPENDIX E

INFORMATION AS CONTAINED IN THE
NATIONAL INVENTORY OF DAMS
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