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- PHASE I INVESTIGATION REPORT
i l NATIONAL DAM INSPECTION PROGRAM i
)
| Identification No.: MA 00155 :

Name of Dam: Haskell Pond '1
Town : Gloucester K
County: Essex
State: Massachusetts
Stream: Walker Creek
Date of Site Visit: 21 August 1979

BRIEF ASSESSMENT }

Haskell Pond Dam consists of an earth embankment
with an overflow spillway at the left abutment, an in-
take structure on the upstream side and an outlet structure
at the downstream toe. There are two outlet pipes through
the dam. The overall length of the dam is 480 ft. and
it has a maximum height of 43 ft. The project was com-
pleted in 1903 to provide water supply for the City of
Gloucester.

Due to the extent of downstream development that would »
be affected in the event the dam were to fail, Haskell .
Pond Dam is confirmed as having a "high"” hazard potential
in accordance with Corps of Engineers guidelines.

The dam is considered to be in fair condition because a
visual examination cf the intake gatehouse could not be
made and the owner was unwilling to demonstrate the operation
of the gate valves. However, there was no evidence of settle-~ }
ment, lateral movement or other signs of structural failure,
or other conditions which would warrant urgent remedial action.

Based on the "intermediate" size and "high" hazard

potential classifications in accordance with Corps of L
Engineers guidelines, the test flood for this dam is I 3
the Probable Maximum Flood@ (PMF). Hydraulic analyses
indicate that the test flood inflow would be 1,400 cfs, ]
based on an inflow rate of 2,240 c¢sm for the drainage
area. The discharge capacity of the spillway and a

. separate natural diversion saddle was determined with

o the water level at the top of the dam for two conditions.

P With the existing fixed flashbaords in place in the
3 .- spillway the outflow capacity is 325 cfs, which is 45

I
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percent of the estimated test flood outflow of 720 cfs.
The dam embankment would be overtopped by about 0.4 ft.
The outflow capacity could be increased to 535 cfs (72
percent of the 740 cfs test flood outflow) if the existing
flashboards were removed. The estimated resulting over-

topping of the embankment would then be reduced to 0.2
ft.

The City of Cloucester, owner of the dam should en-
gage a registered professional engineer to 1) perform a
detailed hydraulic/hydrologic investigation to determine
spillway discharge adequacy and embankment overtopping potential
at this facility and 2) assess the potential for a failure
of the dam during a seismic event. Any necessary modi-
fications to the facility resulting from the investigations,
should be implemented by the Owner within one year after
receipt of this report.

Remedial measures, including supplying access to the
intake gatehouse, making sure gate valves for pipes through
the embankment can be closed at the upstream end, removing
flashboards and timber beams from across the spillway, com-
pleting brush removal, monitoring seepage near the toe on
the right side, clearing vegetation along the spillway
discharge channel and repairing the gatehouses and reservoir
drain gate valves, as outlined in Section 7.3, should be
implemented by the Owner within one year after receipt
of this report. The Owner should also prepare a formal
operations and maintenance manual for the dam and update
the emergency preparedness plan.

HALEY & ALDRICH, INC.
by:

MM
Harl Aldrich
President
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspecition of Dams, for
Prhase I Investigations. Copies of these guidelines may be
obtained from the office of Chief of Engineers, Washington,
DC 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyres involving topo-
graphic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of field
conditions at the time of inspection along with data available
to the inspection team. In cases where the reservoir was low-
ered or drained prior to inspection, such action, while improv-
ing the stability and safety of the dam, removes the normal
load on the structure and may obscure certain conditions which
micht otherwise be detectable if inspected under the normal
operating environment of the structure.

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external con-
ditions, and is evolutionary in nature. It would be incorrect
to assume that the present condition of the dam will continue
to represent the condition of the dam at some point in the
future. Only through ccntinued care and inspection can there
be any chance that unsafe conditions be detected.

Phase I Investigations are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the test flood is based on the estimated '
"probable maximum fiood" for the region (greatest reasonably
possible storm run-off), or a fraction thereof. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and
serves as an aid in determining the need for more detailed
hydrologic and hydraulic studies, considering the size cf the
dam, its general condition and the downstream damage potential.
Consideration of downstream flooding other than in the event
of a dam failure is beyond the scope of this investigation. ,
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ment of the need for fences, gates, no-trespassing signs,
repairs to existing fences and railings and other items
which may be needed to minimize trespass and provide
greater security for the facility and safety to the
public. An evaluation of the project for compliance

. The Phase I Investigation does not include an assess- ‘
' !
i
¢

with OSHA rules and regulations is also excluded. 2
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PHASE I INVESTIGATION REPORT
NATIONAL LCAM INSPECTION PROGRAM

SECTION 1 - PROJECT INFORMATION

l.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region.

Haley & Aldrich, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Massachusetts. Authorization and notice to
proceed were issued to Haley & Aldrich, Inc. under a letter
dated 28 November 1978 from Colonel Max B. Scheider, Corps of
Engineers. Contract No. DACW33-79-C-0018 has been assigned
by the Corps of Engineers for this work. Camp, Dresser &
McKee, Inc. was retained as consultant to Haley & Aldrich,
Inc. on the structural, mechanical/electrical and hydraulic/
hydrologic aspects of the Investigation.

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

1. Perform technical inspection and evaluation of
non~-Federal dams to identify conditions which threaten the
public safety and thus permit correction in a timely manner
by non-Federal interests.

2. Encourage and prepare the states to initiate
effective dam safety programs £for non-Federal dams.

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




1.2 Description of Project

a. Location. The dam is located at the northern end
of Haskell Pond in Gloucester, Massachusetts, as shown on
the Location Map, page vii. The latitude and longitude of
the dam site are N42°936.9' and W70°44.3'. Spillway dis-
charge is conveyed by Walker Creek North approximately
2.5 miles to the Essex Bay tidal basin of the Atlantic
Ocean.

b. Description of Dam and Appurtenances. Haskell
Pond Dam consists of an earth embankment with an over-
flow spillway at the left abutment, an intake structure
on the upstream side and an outlet structure at the down-
stream toe. The overall length of the dam is approxi-
mately 480 ft., and its maximum height is about 43 ft.
There are two outlet pipes at the dam site. The general
configuration of the project is shown on the "Site Plan
Sketch", page C-1.

Cross-sections of the earth embankment are given on
the drawings included as pages B-17 and B-18. These
drawings give the embankment side slopes and details of
the concrete core wall contained within the embankment.
The crest of the dam was measured to be about 17 ft.
wide, and a 10 ft. wide unpaved road runs its length.
The entire upstream slope is paved with rough cut granite
stones, except for the top 2.5 ft. (measured vertically)
which is paved with concrete to a grade 3 to 6 in. lower
than the top of the dam. The dam embankment is shown
on Photos No. 1, 2, 3, 5, 6 and 7.

The concrete spillway is a broad-crested weir with
the fixed crest 4.4 ft. below the top of dam. Fixed
wooden flashboards totalling 1.6 ft. in height are
installed across the 14.0 ft. long spillway. The
spillway is shown on Photos No. 8 and 9.

The concrete intake structure below the brick gate-
house on the upstream side of the dam has 4 open intake
ports spaced 6 ft. apart vertically, as shown in plan
on page B-17. A 20-in. supply main and a 12-in. reservoir
drain pipe run from open gate valves at the base of the intake
structure through the embankment under full pressure to a
concrete chamber below the brick outlet gatehouse.

The 20-in. automatic overflow pipe from the intake
structure to the spillway shown in plan on page B-18 has
been blocked with concrete at the spillway end.




The 20-in. supply main feeds an adjacent pumping ’
station from which water can be pumped into the ;
Gloucester Water Supply system. The gatehouses and pumping
station are shown on Photos No. 4 and 11. A 12-in. blow- i
off pipe from the outlet gatehouse discharges into the ‘
downstream channel at the end of the spillway discharge
chute shown on Photo No. 10.

c. Size Classification. Haskell Pond Dam has an
estimated maximum storage capacity of 1,800 acre-ft. .
at the top of the dam embankment. The corresponding .
maximum hydraulic height is about 43 ft. According to
classification guidelines established by the Corps of
Engineers, storage of from 1,000 to 50,000 acre-~ft.
and a height of from 40 to 100 ft. classifies this ¥
dam in the "intermediate" size category.

d. Hazard Classification. Based on the Phase
I investigation and dam failure analysis (Section 5.1f),
in accordance with Corps of Engineers guidelines,
Haskell Pond Dam was found to have a "high" hazard
potential, If the dam were to fail, a water supply
pump station, State Highway Route 133 and about twenty
residential dwellings along the flood plain of Walker
Creek would be subject to serious flooding. Therefore,
the potential for loss of life and extensive economic
loss to public and private properties is high.

e. Ownership. The name, address and phone number
cf the current owner are:

City of Gloucester

Public Works Department '
Poplar Street ‘
Gloucester, MA 01930

Phone: (617) 283-5940

The dam has always been owned by the City of
Gloucester. Mr. Robert Martinack is the acting director
of the Public Works Department.

f. Operator. Mr. Wilfred Burke, Chief Operator,
is responsible for operation, maintenance and safety
x of the dam. He has been associated with the Public
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Works Department since about 1948. His office phone
number is (617) 283-5940. '

g. Purpose. Haskell Pond Dam was built and is
used for impounding a water supply for the City of ’
Gloucester.

h., Design and Construction History. The dam was
designed by Herman W. Spooner, Civil Engineer, for the
Board of Water Commissioners of the City of Gloucester. .
It was constructed by Coleman Bros., Contractors, from
1902 to 1903. Relevant portions of the Enagineer's g
Report dated 1 December 1903, including photoaraphs i
taken during construction, are included in Appendix B. i

In 1958, the concrete paving at the top of the ¥
upstream slope was added. The flashboard supports
were rebuilt to the present configuration in 1962.

i, Normal Operational Procedures. Water Depart-
ment personnel man the pumping station at the toe of
the dam during daylight hours. 1In addition, responsible
personnel visit the dam each day. The dam is therefore
under observation during daylight hours. While there
is no written procedure for the maintenance and operation
of the dam, the grass at the toe of the dam is kept
mowed, and the weeds and brush are removed from the
downstream face of the dam approximately every other
year.

1.3 Pertinent Data

All elevations reported herein are based on or were
measured relative to elevations appearing on the original
drawings of the dam. After discussions with the Gloucester
City Engineer, who compared the elevations given on the
original drawings with those appearing on aerial photo maps
with superimposed contours, it seemed reasonable to assume
that the elevations on the drawings are based on National
Geodetic Vertical Datum (NGVD). This assumption agrees with
information given on the USGS Gloucester Quadrangle Map, but
there was no nearby benchmark to confirm the datum assumption.

a. Drainage Area. Haskell Pond Dam is located

about 3,000 ft. south of State Highway 133. The total
drainage area of the pond is estimated to be 0.63
: square miles and is shown on page D-1. A relative
, low saddle at an elevation of approximately El. 115 is
located on the southwest side of the pond. Some water

\
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will flow over this saddle into Cedar Swamp in Man-
chester during high water stages.

Ground elevaticn in the watershed of Haskell Pond
| vary from a low of El. 100 near the dam to a high of
El. 270 on Mount Ann. With the exception of the pond
surface (about 0.10 sqg. mi.), the drainage area, in .
general, consists of rolling woodlands. {

b. Discharge at Dam Site

1. Outlet WOIrKS..ciiiianeenns 20-in. dia. water supply e
line and 12-in. dia. .
reservoir drain pipe E
2. Maximum known flood dis- 34
charge at dam site........ Not available

3. Ungated spillway capacity
at top of dam :
(with existing flash- ‘
DOALAS) + v e v evvmmmneennnns 325 cfs* at El. 117.0 y
{(without flashboards)..... 535 cfs* at E1. 117.0

4. Ungated spillway capacity
at test flood pool elevation
(with existing flash-

boards) ceeeseeeeeeneenens 490 cfs** at E1. 117.4

{(without flashboards)..... 630 cfs** at E1. 117.2
5. Gated spillway capacity at

normal pool elevation..... Not applicable

6. Gated spillway capacity at '
test flood pool elevation. Not applicable

7. Total spillway capacity at i
test flood pool elevation
(with existing flash- ‘
boards) .ccvveereeeienencns 490 cfs** at E1. 117.4
(without flashboards)..... 630 cfs** at E1. 117.2

8. Total project discharge at .
test flood pool elevation !
(with existing flash-
boards)...... cecreasaeens 720 cfs*** at E1. 117.4
(without flashboards)..... 740 cfs*** at El. 117.2

o —

*Includes 100 cfs flow over natural diversion
saddle to Cedar Swamp

**Includes flow over natural diversion saddle to
Cedar Swamp

***Includes flow over saddle, dam and banks

.




c. Elevation (ft. above NGVD)

l. Streambed at downstream

toe of dam.eeeeeeeeeennnnns 74.0
2. Maximum tailwater......... Unknown
3. Upstream portal invert
diversion tunnel.......... Not applicable
4. Normal pool...ceviveccaans 112.6
5. Full flood control pocl... Not applicable
6. Spillway crest
(without flashboards)..... 112.6
(with existing flash-
boards).eeeerirseecscennn 114.2
7. Design surcharge-original
design..eeieererinenncenoas Unknown
8. Top of dam.cecvsunn. ceeene 117.0
9. Test flood design sur=-
charge
(without flashboards)..... 117.17
(with existing flash-
boards)...cooeeviiiacanns 117.35

d. Reservoir

1. Length of maximum pool.... 0.80 mi. (Est.)
2. Lenath of recreation pool. 0.75 mi. (Est.)
3. Length of flood control

POOL. .t iierenannnnnnas Not applicable

e. Storage (acre-feet)

1. Normal pool...... ceceronas 1,520

2. Flood control pool........ Not applicable

3. Spillway crest
(without flashboards)..... 1,520 :
(with existing flash- e
boards)..ccveeereeeennces 1,620 iR

4, Top of dam...eveeennnannsnn 1,800

5. Test flood pool |
(without flashboards)..... 1,810 i
(with existing flash- ‘
boards) cveieennneiiennnan 1,830

f. Reservoir Surface (acres)

1. Normal pool....ceeeueevans 60
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2. Flood control pool........ Not applicable
3. Spilliway crest
(without flashboards)..... 60
(with existing flash-
: boards).................. 68
! 4. Top of dam......... cesese. 82

' 5. Test flood pool....... .... 83 to 84
g. Dam
l. Type......iiiiee.vv.... Earth embankment
2. Length........... cevssens. 480 ft.
3. Height.................... 43 ft. maximum
4. Top width...........ce.... 17 ft.
5. Side slopes.........c..... U/S, 2H to 1V above
El. 92, 2.5H to 1V
below El. 92; D/s,
2H to 1v
6. Zoning..eeeeeenennn.n. + ... Unknown
7. Impervious core........... Concrete core wall
8. Cutoff..... et eeasiaasne «++ Unknown
9. Grout curtain............ . Unknown
10. Other......... ssesesssss... Completed in 1903

h. Diversion and Regulating Tunnel. Not applicable

i. Spillway

1. Type.cceveiiiieeiieeeee... Stone masonry over-
flow type with concrete
sidewalls and fixed 1.6
ft. high wooden flash-
boards

2. Length of weir............ 14 ft.

3. Crest elevation........... 114.2 (top of flash-
boards)

4. Gates.....vvvvvevveuee.... None

5. U/S channel............... 22 f¢t. long, 14 ft. wide
between concrete walls,
bottom lined with stone
masonry

6. D/S channel............... Mortared stone masonry
between sidewalls for
first 28 ft. length,
transitioning to a paved
trapezoidal chute which !
ends with a 3 ft. high B
drop structure, Total '
length 250 f¢t.
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j. Regulating Outlets. A 12-in. diameter reservoir
drain extends from invert El. 74.5 at the intake structure
through the dam to the outlet structure. From below the
outlet gatehouse, a 12-in. blowoff traverses the area
downstream of the dam until it reaches the lower regions
of the spillway discharge chute. Refer to the drawings
l on pages B-17, B-18 and C-1.

The drain pipe is gated at both the inlet and out-
let gatehouses. The inlet gatehouse was not available
for inspection. However, it is reported that the gate
at this location is in the open position. The gate at
the outlet gatehouse is shut and has not been operated
for some time. This drain is therefore believed not to
be operational.

The reservoir is normally lowered by using blowoffs
from the 20-in. diameter water transmission main down- .
stream of this facility. The invert of the supply main :{
is El. 77.0 at the intake structure. The gate at the
outlet gatenouse controlling flow from the supply main ’
to the 12-in. blowoff was closed. The observed blowoff
outlet was an 8-in. diameter pipe which would discharge ‘
into the brook below the dam. This line is controlled
by a gate located in a manhole adjacent to the pumping

| station.

| The 20-in. overflow pipe from the intake structure
i to the spillway (shown on the drawings included as page
B-17 and B-18) is blocked with concrete at the spillway.




' ' SECTION 2 - ENGINEERING DATA

‘ 2.1 Design Data

Record drawings of the project and a brief report
to the Becard of Water Commissioners of the City of
Gloucester by the engineer, Herman W. Spooner, constitute
the available design data.

2.2 Construction Data

The engineer's report by Herman W. Spooner briefly
describes the construction sequence and contains several
photographs taken at various stages of construction.

2.3 Operation Data

No operational records other than reservoir level
elevations were located.

2.4 Evaluation of Data

a. Availability. A list of the engineering data
available for use in preparing this report is included
on page B-1l. Selected documents from the listing are
also included in Appendix B.

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

c. Validity. The information contained in the
engineering data may generally be considered valid.
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SECTION 3 - VISUAL EXAMINATION

3.1 Findings

a. General. The Phase I visual examination of Haskell
Pond Dam was conducted on 21 August 1979. The upstream
water surface elevation was measured with a hand level to
be 6.8 ft. below the top of the flashboards at the spill-
way that day, so the spillway weir and channels were
exposed and dry. This water level in the reservoir
corresponds to a reading of about 32.8 ft. on the guage
attached to the circular intake structure upstream of
the dam.

In general, the project was found to be in fair con-
dition, mainly due to the lack of maintenance of the
operating facilities. The ability to operate gate valves
at the upstream and downstream ends of the supply pipe and
drain pipe through the embankment was not demonstrated.

A visual inspection check 1list is included in Appendix
A and selected photographs of the project are given in
Appendix C. A "Site Plan Sketch", page C-1, shows the
direction of view for each photograph.

b. Dam. The upstream slope of the dam, Photos
No. 2 and 3, is paved with rough cut granite stones,
rectangular in shape and measuring approximately 12
to 15 in. by 15 to 24 in. There is no mortar in the
joints between stones, but generally the stone paving
appears to be in good condition. Joints between the
stones are occasionally 4 to 5 in. in width and the
depth is commonly 4 to 6 in. At some locations where
the underlying material has washed out, the joints
are 10 to 12 in. deep. Minor vegetation is growing in
the joints near the top of the slope. 1In general,
the stones appear to have slid downslope somewhat
and in so doing have tilted slightly. '

Immediately opposite the intake structure (gate
chamber), the riprap has a somewhat smoother appearance
and the joints between the granite blocks have been
partially filled with 1/2 to 1 in. screened stone.

This area was reported repaired in 1964 to correct
movement of the stone due to settlement.
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There is an outcrop of granite bedrock located
approximately 20 ft. right of the spillway, Photo No.
2. This outcrop is indicated on a drawing (page B-18)
to have been grouted at the time of the construction of
the dam.

The concrete paving on the upstream slope at the

top of the dam was reportedly placed in 1958 to correct
an erosion situation which had apparently developed above
the granite block riprap. The slabs measure 4.5 ft. up
the slope and have construction joints spaced about 9.5
ft. The concrete paving is generally in good condition
with water stains and only minor cracks, Photos No. 2 and
3.

On the top of the dam there is a one-lane gravel
roadway with a thin layer of broken rock as a surface,
Photo No. 1. The top of the dam measured about 17 ft.
in width at the right end. The gravel roadway itself,
which is about 3 to 6 in. higher than the shoulder areas,
is about 10 ft. in width. The crest of the dam has been
cleared of brush over about two-thirds of its length at the
right end. At the left end, at the location of an abandoned
cast iron emergency supply pipe which crosses the crest of
the dam and the spillway, brush has not yet been cleared.

There was no visible evidence of cracks, settlement,
lateral movement or other signs that there were embank-
ment stability problems. There was no evidence of signi-
ficant erosion at the crest of the embankment, or
settlement of the crest. The alignment of the crest :
both vertically and horizontally is excellent, Photos .
No. 2, 3 and 5. '

At the time of the site visit, workmen were clearing

the brush toward the left end of the dam, Photos No. 5
and 6. For the most part, brush had been cleared over ]
. about two-thirds of the downstream slope except in
f localized areas where hornets' nests had been encountered. I
i In these areas the brush has been left in place. Brush ]
which is being clearec is typically from 2 to 4 ft. in “
height, although there are occasional maple saplings '
as high as 5 and 6 ft. Mr. Marchant of the Gloucester !
Public Works Department stated that the brush is cleared }
|
I
]
i

from the embankment in the fall of each year, so pre-
sumably the existing brush has grown up during this spring-
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summer period.

There was no evidence of slips, slope failures or '
significant erosion of the downstream slope near the top
of the embankment, on examination from the crest. The
downstream slope was examined from the toe of slope and i
relatively systematically at several locations on the 4
embankment where the area had been cleared. No evidence
of sloughing, erosion, bulging or other evidence of slope )
failure was observed. At one or two locations, motor- E
. bikes have traveled up the face of the downstream slope
l and have caused minor ercsion of the earth. The City
of Gloucester has placed a little fill m.terial at the
crest of the embankment to discourage the motorbikes.
There was no seepage evident on the embankment slope
itself. No animal holes were observed.

The ground at the toe of the embankment and some-
what beyond is moist starting at a point approximately
40 ft. left of the outlet gatehouse, Photo No. 7. Be-
tween the gatehouse and the toe of the dam and immediately
left and right of the gatehouse, the area is moist and
rutted from vehicle traffic.

Downstream of the dam at the right there is an area
covered with brush where the ground is swampy and wet.
This moist area is just beyond the toe of the dam and
extends from behind the gatehouse all the way to the
right abutment, Photos No. 7 and 10. There is a 12-in.
diameter asphalt coated corrugated metal pipe located
about 30 ft. from the outlet gatehouse which was con-
structed 5 or € years ago to drain the swampy area.
i Flow into this pipe is presently estimated to be two
gallons per minute. The water is clear; there is no
evidence of turbidity. There is no way to determine
where the water is emerging from the ground.

c. Appurtenant Structures. The spillway structure @H
at the left abutment of the dam is in good condition.

One tree is overhanging the spillway on the left side.

The top of the walls at the entrance to the spillway [
have some deterioration present, probably due to the L
continued battering of the log boom against the con- ;
crete, Photo No. 8. The approach area appears to be ;
free of vegetation. Semi-permanent flashboards are ;
in place, forming the present weir of the spillway.




The height of the flashboards is 1.6 ft.

It appears that the remains of an old timber bridge
across the spillway are present just downstream of the
flashboards. The timbers are in poor condition. The '
upstream timber forms an additional support for the
flashboards. Vegetation is present in the area just -
downstream of the flashboards at the invert of the
spillway, Photo No. 9. Only slight efflorescence was
observed on the concrete side walls. T

The chute discharge channel from the spillway appears fﬁ
to be in good condition. The invert of the chute is ]
stone masonry, Photos No. 8, 9 and 10. Vegetation is r

very heavy on the left side and somewhat lighter on the
right side of the chute, Photo No. 10. Many trees
overhang the channel from the left side. It appears
that there has been a buildup of earth at the transition
between the spillway and the chute on the right side of
the discharge channel, Photos No. 8 and 9. A small
amount of loose overhanging rock is present at the
upstream end of the chute on the left side.

The intake gatehouse is currently only accessible by
boat, Photo No. 3. Consequently, the interior of the gate-
house was not observed. The gate valves controlling the
four intake ports, 12-in. line and 20-in. line are all re-
ported to be open. As viewed from the dam, Photo No. 4, the
roof of the gatehouse appeared to have depressions indicating
possible problems. The top of the concrete substructure has
been covered with mortar. This mortar appears to be loose
and spalling. The remaining exposed portion of this sub-
structure is weathered, exposing aggregate in the concrete.

The roof of the outlet gatehouse has many bullet marks |
and a few missing slates. The portion of the roof facing
the dam needs to have the major portion of the slates re-
placed. The brickwork 1is in good condition. There are
some bullet marks and some minor loss of mortar in the joints. :
Traces of efflorescence were observed on the brickwork. The .
concrete base is sound, but there is some surface deterioration. .
The exterior of the outlet gatehouse is shown on Photos No. |
4, 5, 6 and 11. 1

The interior of the outlet gatehouse has been used as i
a storage area, and there is some debris present on the .
floor. Three gate valves were present within the building 4
and they appeared to be maintained. One of the manually
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operated valves controls the original reservoir drain.
owner's representative declined to operate the drain val
when requested to because he feared he might not be able
to close the valve after openinc it. It was reported to
be operable though. The supply main valves were obpen,
and water was flowing from the reservoir.

The pumping station downstream of the outlet gate-
house, Photo No. 11, is in good condition. It appears
to be well maintained and no structural deficiencies
were noted. The building contains two pumps capable of
transmitting water to other reservoirs. The electric
powered pump visually appeared to be in good operating
condition. The gascline powered pump is currently not
in use.

d. Reservoir Area. The Haskell Pond reservoir
area is heavily wooded throughout, and the reservoir
shoreline is predominantly rock outcrops with cobbles
and boulders. There is no possibility for significant
landslides or rock falls into the reservoir and no
significant potential for erosion from the slopes into
the reservoir. The low natural saddle to Cedar Swamp
was not easily accessible for visual observation.

e. Downstream Channel. The channel, locally
called Walker Creek, flows into Essex Bay in Gloucester,
at the downstream distance of about 2.5 miles from the
dam. Within this distance, the channel crosses a state
highway (Route 133) and two local roads, Walker and
Concnrd Streets.

The mortared stone masonry apron is approximately
28 ft. long and 14 ft. wide between the side walls,
Photos No. 9. The paved spillway channel continues
for about 250 ft. beyond the apron, Photo No. 10. A 90
ft. length of the outlet channel, starting from a point
approximately 50 ft. downstream of the spillway crest,
is on a grade of about 30 percent. The channel bottom
gradient then flattens out at a point 40 ft. downstream
from the toe of the dam.

The paved spillway channel ends at a 3 ft. high
drop structure where a 12-in. diameter reservoir drain
pipe also terminates. Beyond this point, the downstream
channel has a 5 ft. bottom width and a 2.5 ft. depth
for the portion which meanders through dense woodland
along Forest Lane.
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About 300 ft. upstream from the State Highway
(Route 133), the channel flows through a relatively
small pond which has a normal surface area of 1.4 acres.
The outlet from this pond is over a spillway which is
5.5 ft. in length with a side wall height of 1.2 ft.
Discharge from the spillway cascades over four steps of
masonry construction into the stream channel which is
7 ft. below the spillway crest.

About 500 ft. downstream of Route 133 the channel
flows through a tidal plain which has a width varying
from 250 ft. to 400 ft.

The type of opening and opening dimensions under

Route 133, Walker Street and Concord Street are shown
below.
Location Shape of Opening Dimensions
Route 133 Upstream: rectangular 4.3 ft. wide by
6 ft. high
Downstream: circular 6 £ft. dia.

(corrugated metal)

10 ft. wide by 6
ft. high

Walker Street Rectangular (timber

bridge)

Rectangular (top steel 13 ft. wide by 10.8
grated) ft. high

Concord Street

The area along Walker Creek is, in general, sparsely
developed. Several dwellings in the tidal plain were
observed in the section between Walker Street and Con-
cord Street.

3.2 Evaluation

Based on the visual examination conducted on 21 August
1979, the earth embankment of Haskell Pond Dam is con-
sidered to be in good condition. The spillway, gatehouses
and pumping station appear to be in satisfactory condition.
Only minor deficiencies were noted for these appurtenant
structures. However, the supply and drain pipes through

.
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the embankment are under continuous head, and the ability
to open and close gate valves at the intake and outlet
gatehouses was not demonstrated. 1Inability to operate §
the gate valves is a condition which could adversely ;
affect the safety of the dam. Due to this lack of main- !
tenance of the gate valves, the overall condition of the i
project can only be considered fair.
]
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SECTION 4 -~ OPERATIONAL PROCEDURES

<+ ——————— ——

4,1 Procedures '

In general, there is no written procedure for the
operation of the dam.

4.2 Maintenance of Dam

The pumping station downstream of the dam is manned
by the City of Gloucester Water Department Personnel.
In addition, responsible persons visit the dam on a daily ‘
basis. The dam is therefore kept under observation during :
daylight hours. Grass at the toe of the dam is kept mowed
on a continuing basis. Weeds and brush on the downstream _
face of the dam are cut approximately every other year. ’
However, there is no written, formal procedure for
maintenance of the dam.

4.3 Maintenance of Operating Facilities

As stated in Section 4.2, the dam is kept under ob-
servation during daylight hours. Maintenance is performed
on the operating facilities on an as-needed basis. all
control valves in the inlet gatehouse are reported to be
open. In the outlet gatehouse the supply main valve is
open and the two valves to the 12-in. blowoff pipe are
closed. Changing the position of these valves from their
normal positions was not demonstrated.

4.4 Description of any Warning System in Effect

The City of Gloucester maintains a listing of down-
stream residences in order that they may be warned in
case of emergency. However, the listing is not current
and needs updating. There is no other established
warning system or emergency preparedness plan in effect
for this structure. i

4.5 Evaluation

Formal operational procedures and a maintenance
program should be established for this dam. Maintenance
of the operating facilities needs to be improved. Warning
systems should be instituted and the emergency preparedness
plan expanded.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features '

a. General. The dam consists of an earth embank-
ment approximately 480 ft. in length with a concrete
core wall and masonry lining on the upstream face of
the embankment. The spillway was excavated through a
ledge formation on the left bank. The present purpose
of the dam is to provide water storage for water supply
to the City of Gloucester. Operation of the reservoir,
or pumpage of water from it, is coordinated with several
other reservoirs which are part of the City's water supply
system. In general, spillage from the reservoir seldomly
occurs.

Water will flow from the reservoir into an adjacent
basin (Cedar Swamp which is tributary to Sawmill Brook)
over a saddle on the southwest side when the water sur-~
face level in Haskell Pond exceeds about El. 115 or 2
ft. below the top of the dam embankment. This saddle
was not easily accessible for visual observation.

The downstream channel flows are affected by the
tidal conditions in Essex Bay, which is connected to
the Atlantic Ocean through Ipswich Bay.

b. Data Design. No hydrologic or hydraulic design
data were available for this dam site.

c. Experience Data. No historical records were ;
available on spillway discharges. However, it was ver-
bally reported that the maximum water surface elevation
in the reservoir was 7 in. above the flashboards or El.

114.9 for a short duration in 1977.

d. Visual Observations. During the site visit
of 21 August 1979, the water surface in the pond was '
6.8 ft. below the top of the stoplogs or El. 107.4.
The flashboards were fixed at the spillway crest. The ’
total height of the flashboards above the spillway crest
is about 1.6 ft. The spillway crest length is 14.0 ft.
but because of vertical supports for the flashboards the

¥, clear length is reduced to about 13.4 ft. Maximum
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flow depth available over the flashboards without over-

topping the dam embankment is 2.8 ft., but the top 1 ft.
of this is blocked with a timber beam.

The approach channel to the spillway is paved with
cement mortared stone masonry for a distance of about '
22 ft. A l4-in. diameter log is chained at both ends i
to the sidewalls about 17 ft. upstream of the flashboards. .

A section of the downstream channel, starting from
the spillway, is paved with stone masonry for a distance
of about 270 ft. Approximately one-half of this length
is on a curved alignment along the contact between the
downstream slope of the dam embankment and the abutting
hillside. 1In this section, the bottom gradient seems
extremely steep and the channel has a shallow depth. ;
The paved channel ends at a 3 ft. high drop structure. |
The reservoir drain pipe also terminates at this point. ;

A pump station and a gatehouse are located in the
flat area extending from the toe of the dam. An
abandoned water supply pipe to the reservoir crosses :
over the dam embankment; this pipe was used to carry ‘
pumped water from neighboring towns during emergencies.

The natural stream bed is, in general, hardly
visible through a heavly wooded valley. A small pond
and a few dwellings were observed upstream of State
Highway Route No. 133,

The information on the existing bridge openings
were presented under Section 3.l.e, Downstream Channel.
Between Walker and Concord Streets, several dwellings :
were located right on the tidal flood plain. The flow ;
in the channel in the vicinity of Concord Street was
in reverse direction on the day of the site visit due .
to a tidal action.

e. Test Flood Analysis. Based on the Corps of
Engineers guidelines, the recommended test flood for
"intermediate" size dams having a "high" hazard potential
is the PMF (Probable Maximum Flood). The PMF was de-~
termined using Corps of Engineers Guidelines for Esti- !
1 mating Maximum Probable Discharge in the Phase 1 Safety t
- Investigation. The watershed terrain was determined

'
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to be 85 percent rolling and 15 percent flat (water sur-
face). From this, an inflow rate of 2,240 cfs per square
mile {(csm) was interpolated for the drainage area of .
0.63 square miles. The resulting PMF inflow is 1,400 .
cfs. ,

- — - ——

Surcharge-storage routing was performed through .4
Haskell Pond for two conditions, using the stage dis-
charge and area-volume curves shown in Appendix D.
Water withdrawn from the pond through a 20-in. intake -
pipe, which is connected to a pump station, was ignored
in this evaluation. T

The test flood outflow for Condition 1, which
assumes that the existing 1.6 ft. high flashboards are left .
in place, is estimated to be 720 cfs at a pond elevation !
of 117.4. About 290 cfs of the total outflow would J
discharge over the spillway, 200 cfs would be naturally ’
diverted into Cedar Swamp over a saddle and the remaining ‘
230 cfs would flow over the embankment and banks. {

For Condition 2, which assumes no flashboards at |
the spillway crest, the total test flood outflow is '
estimated to be 740 cfs at El. 117.2. Of this total,
470 cfs would flow over the spillway, 160 cfs over the
saddle and 110 cfs over the dam embankment and banks.

The outflow capacity from the pond, with the existing ]
fixed flashboards in place and without overtopping the
dam, is estimated to be 325 cfs. This is 45 percent
of the estimated test flood outflow. The pond outlet
capacity could be increased to 535 cfs or 72 percent
of the test flood outflow if the existing flashboards
were removed.

It can be concluded that the probability of the dam
being overtopped is very small. However, removing the
flashboards and timber beam across the spillway would
further reduce the risk of the dam being overtopped.

The surcharge-storage routing is influenced by the
estimated flow diversions over the saddle. The
assumptions made here should be verified in future studies.

£. Dam Failure Analysis. Based on Corps of Engineers E
" Guidelines for Estimating Dam Failure Hydrographs, and
. 3
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assuming that a failure would occur along 40 percent of ‘
the dam embankment, the peak failure outflow is estimated -
to be 85,300 cfs. The maximum flow over the spillway !
just before failure occurs would be approximately 400 cfs,
which would not cause flooding over the banks in the _
built up areas. Because of this prior condition, a failure |
could occur with people in the flood hazard area being "
unprepared.

A preliminary failure flood hydraulic profile, which E
is shown on page D-11, was developed after flood routing
through the downstream channel. The following structures
and areas are expected to be subject to serious flooding -
should a failure of Haskell Pond Dam occur (the estimated 1
flood depths are shown in Appendix D, page D-12): .

(a) City of Gloucester water pump station which
is located near the toe of the dam. This
station is manned 12 hours per day, 7 days B
per week.

{b) T™wo dwellings about 200 ft. upstream of Route
133; one on the right bank and the other on
the left bank.

(c) An about 400 ft. long section of State High- .
way Route 133; frequent traffic was observed 3
on the road.

(d) Seven dwellings between Route 133 and Walker
Street all on the left bank.

(e) The Walker Street timber bridge with a 10 ft,
span and a 350 ft. long roadway embankment '
approach section to the bridge.

(f) Thirteen dwellings between Walker Street and
Concord Street. Some of these houses are L
right on the flood plain and small children §
were seen playing in the backyards. |

(g) The Concord Street steel bridge with a 13
ft. span and a 500 ft. long roadway embank-
ment approach section to the bridge.
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In conclusion, in the event of a dam failure,
potential for loss of life exists and extensive public
and private property damages are expected to occur.
Therefore, the hazard potential classification of the
dam, in accordance with Corps of Engineers guidelines,

is high.
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. There was no visual evidence
of settlement, lateral movement or other signs of
structural instability in the earth embankment during
the site examination on 21 2ugust 1979. There was nho
visible evidence of spillway instability either at that
time. The side walls of the spillway appeared plumb
and no evidence of buckling or settlement was noted
of the spillway base slab.

b. Design and Construction Data. A theoretical
analysis of the stability of the embankment slopes was
not possible due to the lack of pertinent design and
construction data, in particular with reference to the
properties of earth materials placed in the embankment.
Nevertheless, given the embankment height, side slopes
and the fact that it contains a central concrete core
wall, the embankment can be expected to be stable
under static load conditions.

c. Operating Records. Except for the apparent
satisfactory performance of the facility since its
completion in 1903, there are no operating records avail-
able to aid in the evaluation of structural stability
for this dam.

d. Post-Construction Changes. There are no known
modifications of the earth embankment or spillway which
would affect its stability.

e. Seismic Stability. Haskell Pond Dam is located
within a Seismic 2Zone 3. In accordance with Recommended
Phase I Guidelines, suitable analysis made by equivalent
static load methods should be on record for this dam.

No such analyses have been made, and the structural
stability of the embankment under seismic loading con-
ditions is unknown.

The relatively low height of the spillway walls
and the present condition of the spillway indicate that
this structure would be adequate for seismic loading
expected in this area.
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SECTION 7 -~ ASSESSMENT, RECOMMENDATIONS
AND REMEDIAIL MEASURES

7.1 Dam Assessment

a. Condition. The visual examination of Haskell
Pond Dam revealed that the structure was generally in
good condition, but due to the lack of maintenance of the
operating facilities, the project can only be considered
in fair condition. However, there were no signs of im-
pending structural failure or other conditions which
would warrant urgent remedial action.

Based on the results of computations indicated
in Appendix D and described in Section 5, the spillway
is not capable of passing the test flood, which for
this structure is the PMF. An inflow rate of 2,240 csm
for the drainage area results in a test flood inflow
of 1,400 cfs. The discharge capacity of the spillway
and a separate natural diversion saddle with the
water level at the top of dam and the fixed flashboards
in place is 325 cfs. This is 45 percent of the estimated
test flood outflow of 720 cfs and would result in
the dam embankment being overtopped by about 0.4 ft.

The outflow capacity could be increased to 535 cfs
(72 percent of the 740 cfs test flood outflow) if the
existing flashboards were removed. The estimated re-
sulting overtopping of the embankment would then be 0.2
ft.

b. Adequacy of Information. This evaluation of
the dam is based primarily on visual examination, pre-
liminary hydraulic and hydrologic computations, con-
sideration of past performance and application of en-

gineering judgement. Generally, the information available

or obtained was adequate for the purposes of the Phase
I assessment.

¢c. Urgency. The recommendations for additional
investigations and remedial measures outlined in Section
7.2 and 7.3, respectively, should be undertaken by
the Owner and completed within one year after receipt of
this report.
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d. Need for Additional Investigations. Additional
investigations should be performed by the Owner as out-
lined in Section 7.2.

7.2 Recommendations

It is recommended that the City of Gloucester, owner
of the dam, arrange for the following investigations to
be undertaken by a registered professional engineer:

1. Perform detailed hydraulic/hydrologic investi-
gation to determine spillway adeguacy and over-
topping potential. Further studies of flows
from the low saddle to Cedar Swamp should be
included in this investigation.

2. Assess the potential for a failure of the dam
during a seismic event.

The owner should implement corrective measures as
required based on the results of the above engineering

investigations. :

7.3 Remedial Measures

The project is considered to be in fair condition,
and it is considered important that the following items

be accomplished:

a. Operation and Maintenance Procedures. The
following should be undertaken by the Owner:

1. Supply some means of access to the intake gate-~
house.

2. Make sure that the supply and drain pipes through
the embankment can be closed at the upstream
end. The 12~in. drain valve should normally
be closed at the upstream end.

3. Repair the 12~in. drain valve at the outlet
gatehouse so that it can be operated without
fear of not being able to close it after testing.

4. Remove flashboards and the remnants of the
former footbridge from over the spillway until
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13.

adequate spillway capacity is provided.

Complete the removal of brush on the downstream
slope of the earth embankment.

Clear brush from the swampy and wet area beyond
the toe between the outlet gatehouse and the
right abutment to allow a closer examination for
determining where the water is emerging from the
ground. Periodic measurements of flow into the
corrugated metal drainage pipe should be ini-
tiated so that the rate of flow can be correlated
with reservoir level.

Cut grass and weeds in the spillway discharge
channel and remove overhanging trees.

Patch the concrete spalls at the top of the
spillway concrete sidewalls.

Provide any necessary repairs to the roof and
top of the substructure of the intake gatehouse.

Replace damaged and missing slates in the roof
of the outlet gatehouse.

Remove debris from interior of the outlet gate-
house so that the gate valves are readily
accessible in an emergency.

Prepare an operations and maintenance manual
for the dam which includes provisions for
annual technical inspection of the dam, for
periodic operation of all gate valves, and for
surveillance of the dam during periods of
heavy precipitation and high reservoir water
levels. The written procedures should delineate
the routine operational procedures and main-
tenance work to be done on the dam to ensure
safe, satisfactory operation and to minimize
deterioration of the facility.

Update the formal emergency procedures plan
and establish a warning system with local
officials.

7.4 Alternatives

There are no practical recommended alternatives.
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VISUAL INSPECTION PARTY ORGANIZATION '

NATIONAL DAM INSPECTION PROGRAM '

Dam: Haskell Pond
Date: 21 August 1979

Time: 0815-1200

Weather: Partly cloudy - Cool (60's F) L
Water Surface Elevation Upstream: El. 107.4 (6.8 ft. below M
ton of flash- “(4
boards) ]
Stream Flow: None
Inspection Party: i‘
Harl P. Aldrich, Jr. - Soils/Geology
Richard A. Brown ‘
Haley & Aldrich, Inc. :
A. Ulvi Gulbey - Hydraulic/Hydrologic .
Paul Keochan
Roger H. Wood - Structural /Nechanical

Camp, Dresser & McKee, Inc.

Present During Inspection:

Wilfred Burke, Chief Operator, Gloucester Public Works Dept.
Jack Marchant, Gloucester Public Works Dept. ;
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' VISUAL INSPECTION CHECK LIST t
NATIONAL DAM INSPECTION PROGRAM |

DAM : Haskell Pond DATE :21 _Aug 79 '

i

AREA EVALUATED CONDITION '

DAM EMBANKMENT

Crest Elevation El. 117.0 (Datum unknown, assumed
to be NGVD) '
Current Pool Elevation El. 107.4 ‘
Maximum Impoundment to At least El. 114.7 (0.5 ft. over i
Date flashboards) by high water mark ;
on spillway walls
Surface Cracks None observed ¥
Pavement Condition No pavement (single lane gravel
road in good condition)
Movement or Settlement of None observed .
Crest '
Lateral Movement ‘ None observed
Vertical Alignment Good
Horizontal Alignment Good
Condition at Abutment and Satisfactory
at Concrete Structures
Indicaticns of Movement No structural items on slopes ex-
of Structural Items on cept intake structure which appearb
Slopes satisfactory (on separate founda-
tion)
Trespassing on Slopes Occasionally (some motorbikes) but
area is posted "No Trespassing" .
Animal Burrows in Embank- None observed !
ment
Vegetation on Embankment About two-thirds of the embankment

has been cleared of brush; clear-
ing continuing on date of examin-
ation. Brush typically 2 to 4

ft. high; said to be cleared every i
year; no trees

Sloughing or Erosion of Not significant (local minor erosion
Slopes or Abutments at motorbike tracks)

Rock Slope Protection-~ Good condition; only 2-3 stones were
Riprap Features dislodged; riprap is rough cut

t
granite blocks generally rec- ‘
tangular and hand placed :

., Unusual Movement or None observed i
g Cracking at or near Toes

[ R
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FRLE NO. 4160

VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM: Haskell Pond

DATE 2l Aug 79

AREA EVALUATED

CONDITION

Unusual Embankment or
Downstream Seepage

Piping or Boils

Foundation Drainage
Features )

Toe Drains

Instrumentation Systems

QUTLET WORKS - SPILLWAY
WEIR, APPROACH AND DIS-
CHARGE CHANNELS

a. Approach Channel

General Condition

Loose Rock Overhanging
Channel

Trees Overhanging
Channel

Floor of Approach
Channel

Other

b. Weir and Training Walls

General Condition of
Concrete

Rust or Staining

Spalling

Any Visible Reinforcing

Any Seepage or Efflo-
rescence

Drain Holes

HALEY & ALDRICH, INC.

Some seepage estimated at 2 gpm
noted below toe of dam at right
end; water clear (see report)

None observed

None known to exist

None known to exist
None known to exist

Good. Quarry stone paving trans-
itions to field stone paving.
Bituminuous concrete patch at
transition

None

One tree on left side

Mortared field stone in excellent
condition

Single log boom at entrance OK.
Rusted chain anchorage

Good, concrete sound. Surface has
eroded, exposing angular aggre-
gate

None

Top surfaces of walls at entrance

None

Very slight at horizontal cold
joint

None observed

CAMBRIDGE, MASSACHUSETTS




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DAM : Haskell Pond

DATE :_21 Aug 79

AREA EVALUATED

CONDITION

C.

e.

4-'

Q.

b.

Q
e
v
g
L)
=
-

Discharge Channel

General Condition

Loose Rock Overhanging
Channel .

Trees Overhanging
Channel

Floor of Channel

Other Obstructions

Weir and Flashboards

Bridge

OUTLET WORKS - INTAKE
CHANNEL AND INTAKE

ISTRUCTURE

Approach Channel

Intake Structure

Poor

Small amount near beginning on
left side

Continuously on left side

Paved with mortared field stone.
Vegetation including brush on each
side of the center of the channel

Soil on right side at beginning of
channel

Sawed stone sill and sides in ex~
cellent condition. Flashboards
are 1-3/4 in. thick by 19-1/2 in.
high in front, 32 in. high in back
Semi-permanent installation. Good
condition. Two plywood patches
in front. Reported-two blowoff
pipes half exposed beneath flash-
boards, presently plugged

Two weathered stringers remain, with
single weathered and deteriorated
planks at each end. Stringer
anchorage by two bent steel pins
for each stringer at each end

Intake structure is located on the
upstream slope of the dam in the
submerged reservoir pool channel

No access to structure, viewed from
dam




DAM : Haskell Pond

DATE ;21 Aug 79

AREA EVALUATED

CONDITION

. FILE NO.4160

ST FAMRAINGE UASSAMI ISETTA

Condition of Concrete

Stop Logs and Slots
Brickwork -
Roof

Gates

OUTLET WORKS - OUTLET
STRUCTURE AND OUTLET
CHANNEL

a. Outlet Structure

General Condition of
Concrete

Rust or Staining

Spalling

Erosion or €avitation

Visible Reinforcing

Any Seepage or Efflo-
rescence

Condition at Joints

Drain holes

Brickwork

Roof
Gates

Other

b. Outlet Channel

Channel

MALEY & ALDRICH, INC.

Substructure concrete eroded. Top
surface deteriorating -~ partially
capped with mortar, but deter-
iorating underneath

Unknown

Appears to be good from distance

Depressions in shingles indicate
roof has deteriorated

Gates reported to be stuck in open
position -~ inoperative

Sound, but surface deteriorated

None observed
Surface spalling
Not applicable
None observed
None observed

None observed

Not applicable

Good. Many bullet marks, some
effloresence

Appears to be multi bullet holes
and missing slate on upstream
side of roof

All marked. Blow-off is shut.
Manual, self-contained bypass is
shut. Manual self-contained out-
let rising stem appears maintained

Debris and storage on floor

Conduits are buried

-/ 7

VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM
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FILE NO. 4160

DAM: Haskell Pond

VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

DATE : 21 _Aug 79

AREA EVALUATED

CONDITION

Loose Rock or Trees
Overhanging Channel
Condition of Discharge

Channel

_— HALEY & ALDRICH, INC.
e o CANABINAE MRS M IRETTR

Not applicable

Not applicable

e e - = ———
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APPENDIX B - ENGINEERING DATA

LIST OF AVAILABLE DATA

PRIOR INSPECTION REPORTS

Summary reports on the 26 inspections from 23 Apfil
1912 through 31 March 1969 by the Essex County
Engineer

2 July 1971 report by the Mass. Department of Environ-
mental Quality Engineering

SELECTED DOCUMENTS

Portions of Engineer's leport to the Board of Water
Commissioners of the City of Gloucester. 1 December
1903

Drawings No. 2 and 6 for Haskell's Brook Reservoir
Dam, 1902 and 1903

SKETCH

Field sketch with assumed elevations, Haley & Aldrich,
Inc., 21 August 1979

B-12

B-19
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n-prier - COUNTY OF ESSEX. MASSACHUSETTS o=, )
ENGINEERING DEPARTMENT ) ! O /0 j"-‘

O o Inspection of Dams, Reservoirs, and Stand Pipes o 2Rr e

= Neg. Noe. fi/-'

= .

:‘\ Inspector L,.?L,. ﬁ"’é‘"‘/ Date . M <3 /i/‘z Classification. / .

t (: City or Town W ... Location WW MIL—LG' ] (Ve

Q s

Owow ez Wits ek . Wie gl

l-.lkpamndfh..dmolnm-q hnddu-.l.(mupcn.)u

M.:Z::a?; E:tL il ot ol (122458

Elevations in feet: above (4} or below (—) full pond of reservois level  (Crom out what doe aat epply.}
For Dam

( Bed of sweam below . .. Bottom of poad Bottom of spillway ... Top of dam - ... - Top of fash toards
1 For Res. o 8. P. - . . o Topof
~Geoundsusiacabalow, 3 e ... forver e . of

For dem
Length in f.. 50 Top widthia .. /f ..Pond area...... éoz-»Wrn of watershed JFO Qorzs

b %%ﬁ‘ffoooﬁooﬂ L -

Length of overfow or spillway... . e Qutlet pipes (sze and vature).
N I Mt bage o hemmebetvetteed. o M
PP -

Foundatioa and details of construction.. -

Constructed by and dueéf/w%‘j‘:ﬁ”w(/ m /?0,‘03 M‘%\NQ

Recent repairs and date

/ '. . %) >an
Ewdence of luhn }““J-""’"“’“‘ W‘A\w - Q‘N‘ KWL’A 3 ,:i,.;_ﬂ,x%-.
eea e 2T

Condmon..dfd/ Mz(fvl’a,’za—:&.——\ q“ff‘bif"w" o"d‘*w

Topography ef country below
Natute, extent. proximity, ete. of buildings, roads or other property in danger if faifure should occur, <& W‘A-L(. J-C-

M-k__LM AL o prould Lo woedon culS

Plans and dats secured or available /«.éé;ﬁu——g 7~ Cen L _(:—""V? . ‘XQ o
Hhircon o W 0 G ptimeffn o

N/ ) A Atz jgp et
m ‘:EZ“ "y xfﬁ“ e %«,@ 3’“‘%7@#4 LE 1%
(ﬁ/ rands £ _ %Af«uutd u..,LJ'«)—ﬂ - )

;M‘"“m-""““ i c....‘,un_ y/'_mr‘{ 9ne GoH/ g//O/(,—/ ‘;/ 5 /-/"'J,,,,,, 1
Fm-r“?t&« « Mf"‘* . Qt f/ , - ‘lcu, y
Lwiﬁ'muhkwu \_n«f'th. . -r;f S‘L 4‘\"\ _.l ;5/ ‘ "

e } - f _hm}_

o iy as to probable Jdamage io case of failwe. 3 sfight 2 moderme.  § senous. s
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Sloucester D. 2 i
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1917, .arch 26. atershed 0.6 sq. m.} lax. Ht., 36.5 fi. Aprarert
ondition, Good.

1925, Nov. 12. R. R. Evens, Insp., EHaskell's Pond Jam. G. W. W.
This is an earth dam of considerable height and in good condition.

The concrete spill way is ample and well paved and locazted beyond the s
dam in the natural ground. The only criticism to be made is that in — )
order to hold the flash boards in place makeshift braces have been @
placed from the bridge above in such way that they unnecessarily ob- g
struct the channel and might hold back the ice or other floating =ater- %%
ial.
!
1925 Report to Co. Comm. Same as above. l
¥

1928, Oct. 4. C. C. 3arker, Insp. Deanm on EHaskell's Broox south of
Zssex Avenue, known as Haskell's Reservoir Dam, is owned by the Glouces- J
ter water Vorks, and is part of their water snnnly system. 1 ¢ave a
copy of the notice to John W. lloran, 3Supt. I saw lr. 3ray at the
sumping station which is at the taese of the dam, and he went over the . ;
dam with me, 2elow the dam is a woody valley and in case of failure
the main highway and one house several hundred feet telow the danm ]
would probably be washed out. Loss of life would likely occur.
have been no .changes since the last inspection and conditions are
saze, The dam is in good condition and well kept. The water lieve
day is elevation 28.2 by the- gauge at the dam,

-

oy
o

1928 RAeport to Co. Comm., G. W. W. Dam at Haskell's 3Zrook south of
Issex Avenue, is in gocod condition,

1930, Sept. 17. C. C. Zarker, Insp. Cam on HasXell's 3rook south
of Zssex Avenue., xnowm as =Zaskall's HReservoir Dam, is owned by the
Gloucester Tater Jorks, and is part of their water su.ply system. I o
seve a copy of the notice to John W. loran, Supt. ilo one insgectad - :
tne dam with me, Sevzral hundred feet below the dam is one hcuse, and
v2e 0l1d ice houses andi the highway, which would bde dcmased. It is }
s21te likely thesre would te loss of life, There have been no chanzes
3ince the last inspection, and the coniiticns are the same. The dam
is in good condition. The water level is 21 by the gauce. This is v
very low. .

water low. A fish trap is teinrg
connz2cted to allow drawing dowvm

1820, ifov. 10. R. R. Zvans, Insp.
ize

all btelow toe of slope and gate housa. .

2d.

~ut in outlset pize and bdlow oxr ?
lowar. Zxczvation in nrosrecs is
2le}

3oillvay is unnecessarily obds t

“
1930 Report to Co. Comm. A dam on Haskell's Brook south of ZIssex ]
svenue, known as Has~ell's Reservoir Dam, 1s a part of ihe Gloucestier l
Jater supply system and is an important structure. 3onme al;eratiors in :ﬂ
the oipe line obelow tre Zam were in progress z2t taxe tize of
and a fish trap was b811€ inserted and connectisns chanced ‘o al;o 1
arawing tne _water into the supply through .nat tas ori!'rallj
off pire. ZIxcavation fsr all iuzse changes is telos Lr2 ‘oe O
and ass ,r’rtlj net affz2cting ulL.hy af iV in any ay.
oxstriacied 1o a cinsid ant by tracing ic*
San2zath the bridge for t- :ur 3se of molding
Sueh obstruction is and a scurze of
A

shsuld te irzmovad, arzzrentiy csale
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Floucester D. 2

1932, Aug. 2. C. C. 2arker, Insp. I gave & copy of the notice
to Jokn W. lioran, Supt. No one went with me to the dam. The ob-
structions in the spillway are the same. There is some leakage at -
the easterly end of the dam at the toe of slope next the bank. I
understand there has always been some. The dam is in good condition
and there has been no change. The water level is zbout 32 by the
gauge or about 7 feet below the top.

ellt's Reservoir souik
upply system and is
way is unnecesser
4
-4

watehed retain

1932 Report to Co. Zemm., The dam formin
of =Zssex Ave. is a part of the Zloucester =
safe and in good condition, 2xcept ithatil ithe
ozsiricted by bracing, wrich might unless cic
ing metter ané so ciog the spillway.

(L]
H
)
in
?

1
o}

1934, Sept. 28. C. C. Barker, Insp. I gave a copy of the notice
to John W. Moran, Supt. The reservoir 1s in good condition and ihe
same as when last inspected. The obstructions in the spillway still
remain. The water level is elev. 23.5 or about 16 feet below the top.

1934 Report to Co. Cormn. Haskell Reservoir Dam on Xaskell's Brook
south of Essex Avenue seens to be in good condition excent for ob-
structions in the spillway which are needless and =might lead to serious
touble. This condition was first reported nine years ago and still
continues although the cost of removing the hazard would be inconsidera:

1936 August 12, C,C.Barker, Insp. I left a copy of the notice at
the orfice for John V. Moran, Supt, This dam is in good condi<ion,
excoept thers is about the game amount of leakage at the easterly ena
and there is still some owbscruction in the spillway, Water level
28,8 oy the guage. ’

1936 Report to Co, Comme. Little szeems to be dorne Iin the way of
zaintenancs of the various reservoirs and dams forming a part of the
Gloucester water supply. Haskell's reservoir renains as first rerorte-
in 1925 with obsctructicns in the spillway which might cause serlous
results under conditions reasonably to be. expected.

1928 Octoter 26, C.C.Barker, Insp. I gave a copy of the notice
to D. R. 2radly, Asst, Super., of the Gloucester Vater ¥Works, Thals
dsm is in good condition, however there is some leakage at the easterly
end and thers i1s a litile obstruction, which supports the sriige tister,
in the spilliway, The water level is 31 feet by the guage.

1938 Report to Co, Corm, It has teen noted in past reports that
the spillway at Haskell's Reservoir, south of Essex Avenue, was un-
necesaarily obstructed, Since the last inspecstion'some of the suprorst
of the bridge over the spillway have disappeared waich to some exient
iaproves conditlons, All other obstructions should be remcved,

1940, Oct, 4, C,C.Barzer, Insp. 1 ;ave a copy of the notice -0
L., 2, Hdull, Supt., GCloucdster ‘macter ‘orka, ‘‘'nis reservolr is in c-ood
sonditicn, wmere has not Been any cnange since the l2at lnsraection,
the water lecvol i3 26 fest by the gnuse,




1240 2eront to To. Comnm. Safe and in reasgsonably sood condition,

1942 sAug. 3, C.C.3arzer, Insp. I save a copy of the notice %o I. 2.
Zull, Suzt, of the Gloucester Tater Toriks., Tmig dan ts in geod con-
A1tton, Zowever, the leakaje at the easterly end is adbout the same.
T-ere are still some timber braces in the-spillway waich would obsgtruct

the flow somewhat. Thé water level 1s 36 feet by the gauce. There
nzs not been any change,

1542 Report o0 Co. Comm. =asgkell's Reservolr Dam is
reasonatly Tood condiiion, M1t there are scome s
over the snillyay which shovld DTe
sonewnat,

1944 July 24, S..W.Wooddbury, Inap. I save a copy of tne notlice o
1w, Zull, who went to the daz= with =e, Tae water = vel 13 33.7.

o mecalnrg have teen made since the last increction and none are con-
~platled. Taving loous socd now. Wave action =2isht cut awalr the
sest of the spililwaw, dut this does not seen srobatie. it locvs

wite 30337 at toe of

ore 2% eagterly end, Ttut I cannol see an water
03 b v
seazing tharoush. There is one tree in the spillw
ozstruction now.

v, tut no cther

1944 Report to Co. Comm. Safe and in reasonably good conditlion,

1948 Sept. 23, S.7.7oodbury, Insp. 1 gave a copy of the notlice to
Wy, Bull and went to dam alone, Water level today ls 28.2. Conditicn
of dam 1s same as previously reported.

1945 Ferort to Zo. Comme Safs and in reasonably good conditlion,

1248 32pt. 21, S. . Toodbury, Insp. Left a zopy of the notice for
“re 2ull at his office and went to dam alonews rfurtiisr inspection is ;
rneeded “o saze that stop planks are removed. Tater level today: 2Z.5
There are stop planks across the spillway held solid by the dbric:ies so
trhat *he freebtzard is about 2 f%, The hizh water marit shown on the !
zate nouse is zbout 40,0' wnich shows that the waler lsvel this spring
ms ¢ have been haeld too nigh for safety.

1248 Report to Co, Zormme Easkell'!s Reservoir Tam may ve considered ‘j

safe and in reasonably good condition, except that obstructions 1n the . :
spillway should be removed and the spillway kept clear at all tizes, i,

1950 Sept, 19, S.".Yoodbury, Insp. Left a @ py of the notice for |
¥r, Hull at his offics and went to dam alone. “ater lesvel teday: 4
About El1l, 20, water is too low. Seezage does not showv,. Condition 5
of the dam is same as last reported. Spillway is still obstructed,

!
1950 Report to Coe. Comme At Faskell's Reservoir Tam, the spillway i
is somewrat obstructed, a conaition which should not be allowed,
L. Oherwise, the dam may oe considered sal'e and in reasonably good con= i
; ditione K
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Gloucester Do 2

1952 Septe 24, E.E.Page, Insp. Gave a copy ol tne notice to Mr, Hull
at his office at the ater Dept. and went to the dam slionee No visaple
repalrs since last inspection., Water level tocay: about El, 21.5. vater
too low, seepage does not show, Conaition or the cam is the same, Spilllxe
1s still obstructed,

1952 Report to Co. Comm, At Haskell's Reservoir Dam, tbe spillway is
t111 obstructed more or less, a condition which should not exist as this
ls an important dam, and, if overtopped, serious damage would result. Cther
wise the dam may be considered safe and in reasonacly good cond?tion,

1954 May 19, E.H.Page and J.0.Harmaala, Insps. Water 3" over
spiiiway. Height of flashbcards etc. in place: 4.3" planks, not
remcvable. Minimum fresbocard with all possible stop logs, ete. in pliace:
2,1, Obstructions in api‘lway, sluice, ave.: clear., Siight ercsion
due to holding water level 3" abcve sliope paving. Condition of dam is
good. Spil‘way 15t'-8", minus 3-8" obstructicns.

1954 Report to Co. Comm. At Haskell's Reservclr Dam, the SD-:lmay
still has a three foot eight inch construction. This cuts dcwn the spilliwa:
width from filteen feet six inches to eleven feet ten inches. This is a
ccnditlion that should not exist cn such an important dam, and, if cvertcpre:
SQricus damage would result. Otherwise, dam may be conside*e” safz2 and in

rezsonably good coendition,

1856 Sept. 13, E.H.Page, Insp. Elev, of water: 22.7 Hel:sht cf
flasnboards: 2'-5" 4-3" planws ard 1-6" plank. Clear of dabris, buc
s2e belcw. © appears that thay nave added anciher &7 of flashbcard
T0 the spiliway. These bcards soired in place. Instead of an
cpening under the bridge of 134-8" by 3'-4", it ncw consists of four
ocvﬂfnss ¢f 2'=8" by ot-11", The elsvaticn of tep of flzshbocards s at
least 1'-0” above slope paving. Dam sncws much ercsicn due tc wave acsicn.

1856 Rzport to Co. Comm, At Haskell's Reservolr Dam, another s£ix inch
plank nas been added to the storplanks which were already eight inches abcve
the slcope zaving. They are now over one foot hisher than the slope paving.

“This slope paving is put on the face of the dam to protect the ear th f112

from 2rosion due to wave actlion of the water. Now the heignht of the water
1s abofe the siope paving when the resarvolr is full and a very serious
erision is taking place, There are some portions of the cdam which have
teen cut tack some two Qr three f{eet, It 1s pcssible that 1 the water
wére kept at this height for a period of time, or under certain storm
conditions w~wn2n the r2servoir is full, it could result in failure. &s
these planis are spiked In place and under a bridge, it is very douctlul

if they could be removed In a hurry under storm conditions. This dam hes
been reported over the years as having an obstruction in the spillway.
This obstruction consists of three 8" x 8" vertical posts. These posts
catch debris as {t flows over the spillway and increase the height_ of

the water still more, At least two stopplanks should be removed, the pos:
should be remeved, the slope paving should be carried up to the top, and :h
eroded arezs :ﬂpaired.

e

1933, Jan. 29, E.ﬂ.._ge % AJA., Insp. Ziev. of water: 1.2

ctit

S

3
water 1s several [2et Jelow the spilliway. “he {lashboards =2nd pos
obstructing the spillway have not besn ramoved.




Cloucestar J. 2 D2 St. £ i
1223, Dec. 3C, E.H.Page k¥ K.M.Jackscn, Insps. Recalrs since lasst {
L inspectlion: 2 4' 5" slab of conc. (measured on slope) has teen placed
ztove the zranite slope paving. Elev, of waser: 2.7 on zauce, !
Helght of flazsnboards 2' - 3 Minimum freevoard 18" &+  Obstrue-
:icns: Clear Condition: Jood. -u-s"new cone. slope DAVINg goes %0 4
17 he

the top of *Hn slope ncw ang is about 17" + abeve [lashboards. Th
high water level was some 15" + Zelow top of new conc., paving, tug
raving s stained (probably from wave action) up to 2" or 3" from top.

The flashboards are more or less germanent and would be very difficult R

T2 remove at Slool scage. Te flashboards are same 2s last repcrted. s
Slope paving nzs settlec about nalf way down the dam in front of gate
nAaTTea

JOLSS.

IG2Z Z22port to Co. Tomm. A% Haseell's Feservolr Dam, the slope na:
Teen brougnt up 0 tne Top of tha dzm with a 4,5 foot concrete slab.,
The top of this slat is abou* 1.3 f=2et atove the top of the flashbeardis.
The flashboardis are nore or less germansnt as la2s¢ .-porced They cuz
dcwn che desizned ccening of about forty five square fe to atout nine
square feet, whizn is brexen up into four snmall o;en:n;s. The s8lope
paving nas s2ttled at a po*r~ gbout nalf way Zcwn the slope in front of

the gatehouse, This w#ill Sear watcning.
1$61, can. 12, T.5.Page & P.D.Fillam, Insps. Condition: Szane.

1250 2eport to Co. Timm. At Haskell's Reservolr Dam, tae flash-
Lcards 3are msre or less ;e:ra”enc, as last reported. The desizned
opening of tne spilluiay nas teen cut down from atout forty five
sguare feget O atout nine square feet, which consists of four small
openings., T:.s slope saving has settled at a2 point atout nall vay
doun tre slepe in front of tne zzte nouse. This will tear v a*cnw.:

1660 Dec. 17, K.M.cackscn, Insp. Cwner: City of Gloucester ater
WOTKS . Fepairs since last inspection. Bridge nas teen removed.
Granite blocks nave teen instalied as extra stcp log (Sse sketcn
on Field Report on Dam Inspectic ) Condition pelow dam: Good,
Zlev., of Water: 32' at tower, No leaks. Helgnt of {lasnhocards
in place: 2°'. No oksructions in spillway, Some of the sloge
paving in front of gate house,where it had settled in the 1960 report
se2mad to have teen dislodged, This 1s under water at esent znd n
to tell condition. Slope paving snould te fixed. Eusnes are growl:
up out of granite slope paving and should be removed bvefore they ta2co-.
tress,

[

1962 Report to Co. Comm, At Haskell's Reservoir Dam, the cesigrs:

opening of the splllway had been cut down from about forty five sguzr
feet to about nine square feet, which consisted of four small openinzs.
The structure tnat caused this condition has been removed. In i<s ]
place a wall nas teen ouilc in the spillway, consisuing of granite
olocks 1'0" x 1'5" chirked wich burlap and gravel. it 1s 3'57 nhizn,

£ is about 12'5” dewnstream from present flasntcards. The slcge 3 )
in front of the gate house has settled at a point haif way down tne i
slope, Socme of the riprap s2ems %0 te disl od_ ng and srouid ue Tinzz. L3
There are 2.so several tusnes £rosing out of riprap that snould (2 .
removed, i
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120~ Jec. 2%, Faul D. Killam and ¥.!M.Jacescn, Insps. fiprap rear gate
nsuse nas been reset as reccmmended. Jbkstructicns in spilleay nave zzen
remcved and 2 new set of flasnocards installed. Irusn removal ¢n ucta
sides ¢l eartn dam saould ccntinue.

1G04 Feport to Co. Ccmm. Haskell's feservoir, Riprap near gate ncuse
has been repaired as rzcommended. Obtstructions in the spillway have Leen
remcved and a new set of flashtoards installed. Brusnh removal cn tctn
vaces of the dam should continue.

13466 April 17, 1867. P.D.K. and K.M.J, Insps. Condition satisfactcry.
1259 Rsport o Co. Comm. dzsdell's feservolr, 2rush remeval on toth
sides Oof tn? north emtanament srnculd te cintinuag.

am and J. Fitzgerald Water level at 3§.0 feet

1666 March 31, 1963. P.Xil
pillway. 3rush remcval has been completed.
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‘ APPENDIX C - PHOTOGRAPHS ’
l Page !
l LOCATION PLAN
Site Plan Sketch c-1 :
' PHOTOGRAPHS .
Pa
No. Title . Roll Frame Page
l 1. Overview of Haskell Pond Dam C43 22 vi ,
2. Upstream side from left of dam C44 5 c-2 ]
3. Upstream side of dam from right Cc43 23 c-2 1
l abutment B
4. Circular intake structure with 19 21 Cc-3 '
reservoir level gauge
5. Downstream side of dam C43 19 Cc-3
6. Downstream face of embankment, 19 13 Cc-4
left side
7. Downstream face of embankment, 19 12 Cc-4
right side
8. Spillway weir and approach channel C44 2 Cc-5 1
9. Spillway weir and discharge channel c44 3 C-5
10. Paved trapezoidal spillway chute Cc44 10 C-6
11. Outlet gatehouse, pumping station C44 1 C-6
and wet, swampy area at downstream ’
toe of dam
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DROP STRUCTURE

Haskell Pond Dam
Gloucester, MA

SITE PLAN SKETCH
Approx. Scale: 1" = 40' September 1979
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6. Downstream face of embankment, left side
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7. Downstream face of embankment, right side }
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Spillway weir and discharge channel
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10, Paved trapezoidal spillway chute
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fﬂ 11. Outlet gatehouse, pumping station and wet,

" swampy area at downstream toe of dam
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APPENDIX D - HYDROLOGIC AND HYDRAULIC COMPUTATIONS

SUBJECT
Drainage Area and Failure Flood Impact Area Map

Size Classification, Hazard Potential and Test
Flood Development

‘Surcharge-Storage Routing

Pond Stage - Discharge Curve for Condition 1
Reservoir Area-Volume Curve
Pond Stage-Discharge Curve for Condition 2

Tail Water; Capacity of Existing Spillway,
Conclusion

Dam Failure Analysis
Failure Flood Hydraulic Profile
Failure Flood Impact - Summary Table

Downstream Channel Cross Sections and Stage-
Discharge Relations
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