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REPLY TO
ATTENTION OF:

NEDED SEP 2 1 19E;

Honorable Edward J. King
Governor of the Commonwealth of

Massachusetts
State House
Boston, Massachusetts 02133

Dear Governor King:

Inclosed is a copy of the Highland Lakes - Lower Lake Dam (MA-00598)
Phase I Inspection Report, prepared under the National Program for
Inspection of Non-Federal Dams. This report is based upon a visual
inspection, a review of the past performance and a brief hydrological
study of the dam. I approve 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 vitally
important.

Copies of this report have been forwarded to the Department of Environ-
mental Quality Engineering. Copies will be available to the public in
thirty days.

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

Sincerely,

Aosslog For

Incl C. E. EDGAR, III N I RdhIT
As stated Colonel, Corps of Engineers DTIC TA&B

Division Engineer Unamounsed
Jut it04t Ilos 0

Ditrlbut I ln/
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NATIONAL DAM INSPECTION PROGRAMI PHASE I INSPECTION REPORT
BRIEF ASSESSMENT

IDENTIFICATION NO.: MA 00598
NAME OF DAM: Highland Lakes-Lower Lake Dam
TOWN: Goshen
COUNTY AND STATE: Hampshire, Massachusetts
STREAM: West Branch of Mill River
DATE OF INSPECTION: July 8, 1981

The dam is a 26.5 foot high, 665 foot long earth embankment

dam with a concrete spillway and a manually operated main drain.

The spillway divides the dam into two sections. The section on

the right side (main dam) is approximately 1 foot higher than the

left side. The dam is believed to have been built prior to 1900

and modified in 1936 and 1972. The dam is owned and operated by

the Commonwealth of Massachusetts, Department of Environmental

Management.

There was no indepth engineering O'ata available for review.

Therefore, the adequacy of the dam was primarily evaluated by

visual inspection, past performance history and sound engineering

judgement. The visual inspection indicated the dam to be in

generally poor conditon. Indications of seepage were observed

under the headwall at the outlet structure and near the

downstream toe. The upstream riprap is in poor condition. The

upstream vertical masonry wall on the left side of the spillway

and the masonry headwall at the toe of the dam have experienced

some misalignment.



The dam has a size classification of intermediate and a
hazard potential classification of high. Based upon Corps

Guidelines, the full PMF test flood inflow would be 3330 cfs,

from the 1.7 square mile total drainage area. The routed test

flood outflow is 1390 cfs, and 1430 cfs, with and without

flashboards in place, respectively a- a corresponding surcharge

elevation of 1403.8+. The top of the main dam, elevation 1404 is

not overtopped. However, the top of the left abutment area,

elevation 1403 is overtopped by 0.8 feet. The spillway has a

capacity of 800 cfs. The spillway can pass 54 percent of the

routed test flood outflow.

The dam is in generally poor condition. It is recommended

that the Owner engage a qualified registered professional

engineer to investigate and design required remedial measures

for: repair of the upstream face of the dam; the source of

seepage found at the downstream toe; the movement of the outlet

structure masonry headwall at the downstream toe and providing an

upstream means of controlling discharge through the drain. The

Owner should also engage a qualified registered professional

engineer to perform a detailed hydrologic/hydraulic analysis of

the project to determine spillway adequacy and overtopping

potential and determine the extent of riprap protection required

along the downstream toe.

The Owner should institute remedial measures which include:

maintenance of brush growth on the downstream slopes and in the

spillway channel; restoration of the turf cover between the

outlet structure and the crest; filling of sinkholes downstream



of the outlet structure on the right side of the concrete

training wall; properly draining of the treed area downstream of

the dam on the left side of spillway; repair of spalled concrete

at the spillway training walls; instituting of an annual

technical inspection program and development of a formal warning

system for the downstream impact area.

The recommendations and remedial measures should be

implemented by the Owner within one year after receipt of this

Phase I Inspection Report.

kONALD~"
. 11L Ronald H. Cheney, PE

CNo.29, Vice President

Hayden, Harding & Buchanan, Inc.
OVAL 4Boston, Massachusetts
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PREFACE

This report is prepared under guidance contained in the

Recommended Guidelines for Safety Inspection of Dams, for Phase I

Investigations. C opies of these guidelines may be obtained from

the Office of Chief of Engineers, Washington, D.C. 20314. The

purpose of a Phase I Investigation is to identify expeditiously

those dams which may pose hazards to human life or property. The

assessment of the general condition of the dam is based upon

available data and visual inspections. Detailed investigation,

and analyses involving topographic mapping, subsurface

investigations, testing, and detailed computational evaluations

are beyond the scope of a Phase I Investigation: however, the

investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the

reported condition of the dam is based on observations of field

conditions at the time of inspection along with data available to

the inspection team. In cases where the reservoir was lowered or

drained prior to inspection, such action, while improving the

stability and safety of the dam, removes the normal load on the

structure and may obscure certain conditions which might

otherwise be detectable if inspected under the normal operating

environment of the structure.

It is important to note that the condition of a dam depends

on numerous and constantly changing internal and external

conditions, and is evolutionary in nature. It would be incorrect

to assume that the present condition of the dam will continue to

HIGHLAND LAKES
LOWER LAKE DAM



represent the condition of the dam at some point in the future.

Only through continued care and inspection can there be any

chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the

established Guidelines, the Spillway Test flood is based on the

estimated "Probable Maximum Flood" for the region (greatest

reasonably possible storm runoff), or fractions 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 aide in determining the need for more detailed hydrologic

and hydraulic studies, considering the size of the dam, its

general condition and the downstream damage potential.

The Phase I Investigation does not include an assessmen~t 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 with OSHA rules and regulations is also excluded.

ii HIGHLAND LAKES
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PHASE I

NATIONAL DAM INSPECTION PROGRAM

SECTION 1

PROJET IFORATION

1. 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. Hayden,

Harding & Buchanan, 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 was issued to

Hayden, Harding & Buchanan, Inc. on 26 June 1981 by William E.

Hodgson Jr., Colonel, Corps of Engineers. Contract No. DACW

33-80-C-0006 has been assigned by the Corps of Engineers for this

work.

b. Purpose

(1) Perform technical inspection and evaluation of

nonFederal dams to identify conditions which threaten the public

safety and thus permit correction in a timely manner by

non-Federal interests.

(2) Encourage and assist the States to initiate

quickly, effective dam safety programs for non-Federal dams.

- 1 -HIGHLAND LAKES
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(3) To update, verify and complete the National

Inventory of Dams.

1.2 Description of Project

a. Location

Highland Lakes Lower Lake Dam is located in the Town

of Goshen Massachusetts. It impounds the waters of Lower

Highland Lake located off East Street, approximately 1300 feet

east of the East Street - Main Street intersection. The dam is

shown on the Goshen, Massachusetts U.S.G.S. Quadrangle, with the

approximate coordinates of North 42 0 26' 32", West 72 0 47' 41".

The outlet stream from Highland Lakes is the West Branch of the

Mill River, which flow about 8 miles southeast to the Mill River

in the Town of Leeds.

b. Description of Dam and Appurtenances

The dam is a 26.5 foot high, 665 foot long, earth

embankment dam, containing a concrete spillway and a 16 inch

drain line.

The embankment is separated into two sections by the

spillway. The right side (main dam) is approximately 465 feet

long with a 18+ foot wide crest. The upstream face is inclined

at approximately 2H:1V and is ripraped to within about 4 feet

(vertical) of the crest. The crest and downstream face are turf

lined. The downstream side slope is variable of approximately

4H:1V. There is a dry stone masonry wall of variable height

extending approximately 75 feet left of the outlet pipe (photo-

graphs 8 and 14). Extending from this wall there is a concrete

-2 - HIGHLAND LAKES
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wall, generally about 3 feet high along the toe. This wall also

serves as the right training wall of the spillway outlet channel.

The left side embankment is approximately 160 feet

long. it has a crest width of about 20 feet and a dry stone

masonry wall upstream face as shown by photograph 12. The crest

is approximately one foot lower than at the main dam (right side

of spillway). The downstream face and the crest are turf lined.

The downstream face is inclined at about 2-1/2H:1V.

The spillway, shown in photograph 4, is about 37 feet

long. It is comprised of two concrete side sections and a

central 8 foot long, V-4" deep chute section with provisions for

flashboards (See plan B-3). The spillway has concrete training

walls. These concrete training walls extend downstream on both

sides forming a 22 foot wide spillway outlet channel, which joins

with the outlet works channel (see plan B-3).

The outlet works consists of a 18 inch inside diameter

cast iron pipe which inlets at the upstream toe. This pipe

extends below the embankment, splicing into a 16 inch inside

diameter cast iron pipe at about the downstream edge of the

crest. This pipe continues downstream under the embankment into

a buried 4V-9" by 81-8" concrete and masonry gate structure.

Inside the gate structure the 16 inch pipe joins a 16 x 16 x 6

inch "T" section. The 6 inch pipe feeds into a fire hydrant

located approximately 30 feet downstream of the drain outlet.

The 16 inch pipe outlets into a downstream channel (photograph

-3 - HIGHLAND LAKES
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5). Outflow from the 6 and 16 inch pipes are controlled by

manually operated butterfly valves within the buried gate

structure. (See plan B-5).

C. Size Classification

The dam's size classification is intermediate, based

upon its storage capacity of 1750 acre-feet and height of 26 1/2

feet. The size classification is based upon Corps Guidelines for

storage capacity (intermediate - 1,000 to 50,000 acre-feet) and

hydraulic height (intermediate -40 to 100 feet).

d. Hazard Classification

The dam has a high hazard potential classification due

to the potential loss of more th. n a few lives due to dam failure

flooding. It is estimated that at least 5 homes could receive 6

to 10 feet of dam failure flooding damage (above first floor

levels). These homes would not be affected by base flow flooding

prior to dam failure.

e. Ownership

The dam is owned by the Commonwealth of Massachusetts,

Department of Environmental Management, 100 Cambridge Street,

Boston, Massachusetts 02202.

f. Operator

The designated caretaker of the dam is Mr. Alan

Hendry, Superintendant of the Daughters of the American

Revolution (D.A.R.) State Forest in Goshen. The address is

- 4 - HIGHLAND LAKES
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Daughters of the American Revolution, State Forest, Department of

Environmental Management Headquarters, East Street, Goshen,

Massachusetts 01032. Telephone (413) 268-7098.

g. Purpose of Dam

The purpose of this dam is for recreation.

h. Design and Construction History

The dam is believed to have been built prior to 1900.

Design plans dated May 1935, indicate proposed repairs to the

spillway, relocation of the gate structure and modifications to

the upstream and downstream side slopes and the spillway

discharge channel. As-built plans dated September 1, 1972,

indicate that the gate structure controls were modified and a 6

inch buried outlet pipe leading to a downstream hydrant was added

at that time.

i. Normal Operational Procedures

The caretaker installs 16 inches of flashboards at the

spillway in the spring and removes them in the fall. The 16 inch

outlet pipe is normally closed, except for 3 or 4 days each year

in the beginning of October, when it is opened to lower the lake

level to allow shorefront residents to make repairs. The valve

of the 6 inch pipe feeding the downstream fire hydrant is

normally open, so the hydrant is under pressure.

1.3 Pertinent Data

a. Drainage Area

The 0.8 s.m. (528 acre) hilly drainage area

contributes runoff directly to the lower lake. The upper lake

(drainage area of 0.9 s.m.) has two outlets, one empties into the
-5 - HIGHLAND LAKES
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lower lake and contributes "controlled runoff". These lakes and

most of their drainage areas are part of the D.A.R. State Forest.

Several roads and numerous homes (along the lower lake shore

line) are within the generally undeveloped drainage area.

b. Discharge at Dam Site

1. Outlet Works

The outlets located at the dam are the 16 inch drain

pipe and the spillway. The 16 inch outlet (capacity of 15+ cfs

at elevation 1404) discharges at the concrete/stone headwall

structure located at the downstream toe of the dam. The invert

elevation of this pipe at its outlet is 1379.0.

The concrete spillway is about 37 feet long with

provisions for 1'-4" of flashboards at an 8 foot long chute

section. The elevation of the spillway crest (top of

flashboards) is 1400.0. There is 4 feet of freeboard between the

spillway crest and top of main dam, elevation 1404. The left

abutment area is 3 feet higher than the spillway crest, at

elevation 1403. There are normally 11-4" of flashboard at the

spillway during the spring and summer which are removed in the

fall.

2. Maximum Known Flood at Dam Site

There are no records of maximum flood at the dam. The

United States Weather Bureau records indicate that about 11

inches of rainfall occurred near the general location of the dam

from September 17 to 22, 1938.

-6 - HIGHLAND LAKES
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I
3. Ungated Spillway Capacity at Top of Dam

The ungated spillway capacity with water to the top of

I dam, elevation 1404, is 760+ cfs with the 1'-4" x 8'-0" flash-

boards in the lower chute. Without the flashboards, the capacity

is 800 + cfs.

With the water level at elevation 1403, top of left

abutment, the spillway capacity is 500 and 540 cfs, with and

without flashboards, respectively.

4. Ungated Spillway Capacity at Test Flood Elevation[
The ungated spillway capacity with water at the test

Iflood elevation of 1403.8 and flashboards in place is 740+ cfs.

The left abutment of the dam is overtopped by 0.80 feet. Without

flashboards, the capacity is 780+ cfs.

5. Gated Spillway Capacity at Normal Pool Elevation

Not applicable

j 6. Gated Spillway Capacity at Test Flood Elevation

Not applicable

1 7. Total Spillway Capacity at Test Flood Elevation

See Section 1.3.b.4 above.

8. Total Project Discharge at Top of Dam

With the main drain open and chute flashboards in

place, the total project discharge with water at the top of main

Idam, elevation 1404, is 1565+ cfs. Under the conditions, without

flashboards, the discharge is 1605+ cfs.

I
i
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9. Total Project Discharge at Test Flood Elevation

At the test flood elevation 1403.8+, the total project

discharge with the main drain open and no flashboards in place is

1430+ cfs. With flashboards in place, the discharge is 1390+

cfs.

c. Elevation (feet above NGVD elevations are approximate)

(1) Streambed at toe of dam -------------- 1377.5

(2) Bottom of cutoff --------------------- Unknown

(3) Maximum tailwater -------------------- Unknown

(4) Recreation pool ---------------------- 1400.0

(5) Full flood control pool -------------- N/A

(6) Spillway crest (16"x8' lower spillway) 1398.7
(main spillway) 1400.0

(7) Design surcharge (original Design) --- Unknown

(8) Top of dam (Main Dam) ---------------- 1404
(Left Side of Dam) 1403

(9) Test flood surcharge ----------------- 1403.8

d. Reservoir (Length in feet)

(1) Normal pool -------------------------- 4000

(2) Flood control pool ------------------- N/A

(3) Spillway crest pool ------------------ 4000

(4) Top of dam --------------------------- 4100

(5) Test flood pool ---------------------- 4100

e. Storage (acre-feet)

(1) Spillway crest (elev. 1400) ---------- 1350

(2) Normal pool (elev. 1400) ------------- 1350

(3) Top of dam (main section elev. 1404) - 1750
(left side elev. 1403) 1640

(4) Test flood pool (elev. 1403.8) 1725

- 8 - HIGHLAND LAKES
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(5) Flood control pool------------------------- N/A

f. Reservoir Surface (acres)

(1) Spillway crest (elev. 1400) ------ 100

(2) Normal pool (elev. 1400)------------------ 100

(3) Top of dam (elev. 1404)------------------- 110
(elev. 1403)------------------- 107

(4) Test flood pool (elev. 1403.8) ---- 110

(5) Flood control pool------------------------ N/A

g. Dam

(1) Type--------------------- Earth embankment, masonry

(2) Length------------------------------------ 670'

(3) Height------------------------------------ 26.5'

(4) Top Width--------------------------------- 181'+

(5) Side Slopes--------------- U.S. 2H:1V and Vertical
-- D.S. variable approximately 4H:1V

(6) Zoning----------------------------------- Unknown

(7) Impervious Core------------------------- Unknown

(8) Cutoff----------------------------------- Unknown

(9) Grout curtain--------------------------- Unknown

h. Diversion and Regulating Tunnel - none at this project

1. Spillway

(1) Type------------------------- concrete broadcrested

(2) Length of weir----------------------------- 37'

(3) Crest elevation-------------------------- 1400.0
flashboards controlled 1'-4" x 8'xO"
lower chute---------------------------- 1398.7

(4) Gates------------------------------------- None

(5) U/S Channel - none -------- opens directly to lake

(6) D/S channnel--------22' wide, riprapped, discharge
channel along toe of dam

-9 - HIGHLAND LAKES
LOWER LAKE DAM



j. Regulating Outlets

The 16 inch outlet pipe is regulated by a manual gate

located inside the underground structure at the downstream toe of

dam. The gate is reported to be operable and is normally kept

closed.

The invert at the pipe outlet is at elevation 1378.5+.

With the water level at elevation 1404, top of main dam, the pipe

has a capacity of 15+ cfs.

- 10 - HIGHLAND LAKES
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SECTION 2

ENGINEERING DATA

2.1 Design Data

There were no records indicating when or by whom the dam

was designed and no design calculations were located. Design

plans for proposed 1936 modifications to the spillway, gate

structure and downstream side slope were made available by the

Division of Forests & Parks, Amherst, Massachusetts Office.

As-built plans dated September 1972, indicating modifications to

the gate structure were made available at the Department of

Environmental Management Boston Office.

2.2 Construction Data

As-built plans dated September 1972 indicating

modifications to the gate stiucture were available. No other

construction data was located for this dam.

2.3 Operation Data

No operational manual was located for this dam.

2.4 Evaluation of Data

a. Availability

No indepth engineering data was located. Design plans

for dam modifications, dated may 1935, were made available at the

Division of Forests & Parks, Amherst, Massachusetts. As-built

plans for gate structure modifications were made available at the

- 11 -HIGHLAND LAKES
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Department of Environmental Management, 100 Cambridge Street,

Boston, Massachusetts 02202. State Inspection Reports for the

years 1972, 1974 and 1977 were made available at the Department

of Environmental Quality Engineering, Division of Waterways, 100

Nashua Street, Boston, Massachusetts 02114.

b. Adequacy

The lack of indepth engineering data does not allow

for a definitive review. Therefore, the adequacy of this dam,

structurally and hydraulically, can not be assessed from the

standpoint of review of design calculations, but must be based

primarily on the visual inspection, past performance history, and

sound engineering judgement.

c. Validity

The visual inspection of this facility showed no

reason to question the validity of the information supplied on

the State Inspection Reports or the design plans and as-built

plans.

- 12 - HIGHLAND LAKES
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General

The dam was visually inspected on July 8, 1981. At

the time of the inspection, the water level of the reservoir was

approximately at the top of the 14 inches of flashboards in place

at the spillway.

b. Dam

The dam is an earth embankment with a length of 665

feet, a height of 26.5 feet and a crest width of about 18 feet.

An operating spillway is located on the dam about 160

feet from the left abutment.

1. Upstream Slope

The upstream face of the dam on the right side of

the spillway has a slope of 2H:1V and is shown above the

reservoir level in Photograph 7. The riprap protection

generally extends one to two feet above the spillway crest

elevation but has experienced numerous collapses resulting

from erosion and sloughing of the soil on the slope. A

typical section of the upstream riprap is shown in

Photograph 10 where an area of the slope has sloughed and

the riprap collapsed.

Numerous small holes generally less than 2 feet

deep are present near and above the water level as shown in

Photographs 9 and 17.
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Between the spillway and the left abutment, the

upstream slope includes a vertical masonry wall for a

portion of the dam height. This wall is shown in

Photograph 12. A portion of the masonry wall has collapsed

and the slope behind the wall shows signs of subsidence in

this area.

2. Crest

The crest of the dam, shown in Photograph 2, is

grass covered and generally well maintained. No settlement

or cracking of the crest was observed. The elevation of

the crest on the left side of the spillway is about I foot

lower than the crest on the right side of the spillway.

3. Downstream Slop2e

The downstream face of the dam on the right side

of the spillway has a slope of about 4H:1V. The slope,

shown in Photograph 3 is grass covered and generally well

maintained. The spillway channel makes an abrupt turn at

the downstream toe and flows along the downstream toe of

the dam. A low masonry wall forms the toe of the dam along

the spillway discharge channel. Several areas of wetness

and unmeasurably small seepage of clear water was observed

near the toe of the dam above the spillway channel. One

such area is shown in Photograph 13. On a subsequent visit

to the dam on July 31, 1981, these wet areas were not

present.
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Between the spillway and the left abutment, the

downstream slope is overgrown with brush, Photograph 2.

The area downstream of the toe is wet in some areas,

resulting from slight seepage through the dam or poor

drainage in this area.

C. Appurtenant Structures

1. Spillway

The riprap protection on the right side of the

spillway upstream of the concrete training wall has collap-

sed, as shown in Photograph 11. The spillway discharge

channel is lined with stone on the bottom and has low

masonry training walls. The channel bottom and walls are

overgrown with brush. The section of the channel immedi-

ately downstream of the crest is shown in Photograph 6.

The concrete at the spillway crest was in

generally good condition. Some spalled concrete was

observed along the training walls are shown by Photograph

15.

2. Outlet

The outlet structure, located at the downstream

toe of the dam, is shown in Photograph 5 and 8. The outlet

pipe is located near the bottom of the concrete section of

the headwall shown in Photograph 8.

A flow of several gallons per minute of clear

water was occurring below the concrete headwall and outlet
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pipe. According to the operator, the outlet is operable

and used last in October 1980. There is no upstream

control for regulating flow through the drain.

The left side of the masonry portion of the

headwall appears to be leaning downstream.

d. Reservoir Area

There are no indications of instability along the

banks of the reservoir in the vicinity of the dam.

e. Downstream Channel

The spillway discharge channel flows along the toe of

dam. It joins the outlet channel immediately downstream of the

outlet structure, and the combined flow is channeled under the

road through a 4 foot diameter pipe shown by Photograph 16.

Between the outlet structure and the road, the channel floor is

overgrown with brush.

3.2 Evaluation

Visual inspection indicates that the dam is in poor

condition. The inspection disclosed the following items which

require attention:

a. The upstream riprap is in poor condition and the

upstream slope has experienced several small sloughs

and sinkholes. This condition could eventually lead

to instability of the upstream slope.

b. The upstream vertical masonry wall on the left side of

the spillway has experienced some misalignment and a

collapse of one section has occurred. Some subsidence
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of the slope behind the wall has resulted. Further

deterioration could eventually lead to a slope failure

of the dam.

C. Significant seepage is occurring under the headwall of

the outlet structure at the toe of the dam. Other

areas of seepage and wet areas near the toe of the dam

were observed. This seepage, if left unattended,

could result in instability of the dam.

d. Continued movement of the masonry headwall at the toe

of the dam could evenually lead to collapse of this

structure and instability of the downstream slope.

e. As there is no upstream control for the drain, the

line is always under pressure. A leak within this

line could lead to a piping condition and possible

failure of the dam.

f. The spillway channel outflow along the toe of dam

could overtop the short training wall protecting the

downstream toe of dam. This could lead to erosion of

the downstream toe resulting in instability of the

dam.
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SECTION 4

OPERATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General

The purpose of the dam is for recreation. Typically,

16 inches of flashboard are in place during the spring and summer

to control the water surface elevation. Flashboards are r, oved

in the fall. The 16 inch drain is opened once a year in early

October and left opened for approximately 4 days to allow for

maintenance and repairs for the cottages located on the shores of

the lake.

b. Description of Warning System in Effect

There are no warning systems at this dam.

4.2 Maintenance Procedures

a. General

The dam is maintained by the Daughters of the American

Revolution State Forest (Department of Environmental Management).

Normal maintenance includes cutting of grass on the crest and

side slopes.

b. Operating Facilities

There is no formal operational procedure for this

facility. The caretaker regulates the height of flashboards at

the spillway for summer and winter use and lowers the lake once a

year from lake shore property maintenance.

-18 - HIGHLAND LAKES
LOWER LAKE DAM



I

4.3 Evaluation

There is no formal maintenance and operational procedure.

The caretaker maintains the grass turf and according to the

caretaker, the gate for the drain is operable. The Owner should

institute a program of annual technical inspection and a

downstream warning and evacuation plan.
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

Highland Lakes-Lower Lake Dam is located just east of

Routes 9 and 112 in the northeast section of the Town of Goshen.

The lake is part of the D.A.R. State Forest. The lake receives

uncontrolled runoff from the adjacent 0.8 s.m. (528 acres)

drainage area and controlled runoff from the upper lake, 0.9 s.m.

(575 acres) drainage area.

The dam's outlet stream is the West Branch of the Mill

River. It flows about 8 miles southeasterly into the Mill River

in the Town of Leeds.

5.2 Design Data

The dam was originally constructed prior to 1900. No

design data was found.

5.3 Experience Data

No records of rainfall or flood stage were located for this

dam.

5.4 Test Flood Analysis

The dam has a size classification of intermediate (based

upon its storage capacity of 1750 acre-feet) and a hazard

potential of high due to the potential loss of more than a few

lives from an assumed dam failure. Based upon Corps Guidelines,
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I
the test flood would be the full PMF. Runoff is developed from

Corps Guidance of 3000 csm/s.m. for drainage areas under 1 s.m.

in size. Test flood inflow from the uncontrolled 0.8 s.m.

drainage area (2460 cfs) and "controlled" discharge (870 cfs)

from the upper lake outlet is 3330 cfs. The routed test flood

outflow with flashboards in place at the '-4" x 8' chute is

1390+ cfs, at elevation 1403.8. About 740+ cfs (54 percent of

outflow) is discharged from the spillway area. The remaining

655± cfs discharge overflows the left abutment area.

Without the '-4" x 8' chute flashboards in place, the test

flood outflow would be 1430+ cfs, at elevation 1403.8+.

5.5 Dam Failure Analysis

This dam was determined to have a high hazard potential.

There is a potential for the loss of more than a few lives due to

dam failure flooding. The dam was assumed to have failed with

the water level at top of dam, elevation 1404. The failure

discharge of 27,520 cfs is developed by assuming a breach length

of 120 feet for the 26.5 foot high dam.

Just prior to dam failure, discharge from the spillway and

left abutment area will be about 1600 cfs. This flow, plus about

500 cfs runoff from the drainage area (73 cfs/s.m. from 6.8 +

s.m. area) along the outlet channel, will cause significant

flooding and damage homes along the channel prior to dam failure.

Betwee- the dam and station 150+00, there are no buildings

near the ch amel. However, two local roads and several
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undeveloped roads could be overtopped. From station 150+00 to

220+00 there is no development along the channel. A small dam at

Graham Pond (station 200+00+) could be overtopped.

Significant development occurs between station 220+00 and

240+00 (limit of this study). Here, many homes and buildings are

located along the outlet channel. Just prior to dam failure

flooding, base flood flooding stage will be seven feet deep.

About eight homes will receive up to six feet of flood damage

(above first floor levels).

Dam failure flooding will cause the total flood stage to

reach depths of about 15 feet, including base flow flood depth.

Failure flow causes a flood stage increase of eight feet. The

eight homes damaged by base flow will receive further damage due

to dam failure flooding.

At this location, at least five homes receive flood damage

due to dam failure flood water only. Dam failure flood depths at

these homes could be six to ten feet above first floor level.

There is a significant potential for the loss of more than a few

lives due to an assumed dam failure.

Beyond the area studied, past station 240 + 00, additional

dam failure flood damage can occur as the flood water flows

toward the developed areas of the Town of Williamsburg and Leeds.
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SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

The visual inspection indicates the following potential

structural problem:

a. Sloughing of the upstream slope and collapse of the

riprap could lead to instability of the upstream

slope.

b. Continued deterioration of the upstream vertical

masonry wall left of the spillway could lead to

instability of the dam in this area.

c. The presence of seepage below the outlet structure and

at other areas along the downstream toe of the dam, if

left unattended, could lead to failure of the dam.

d. Continued movement of the vertical masonry headwall at

the outlet structure could lead to instability of the

downstream slope.

e. The spillway channel outflow along the toe of dam

could overtop the short training wall protecting the

downstream toe of the dam. This could lead to erosion

of the downstream toe resulting in instability of the

dam.

6.2 Design and Construction Data

There is no information available on the design and con-

struction of the original dam. However, significant post con-I
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struction changes were made in the 1930's and are discussed

below. The evaluation of the dam is based on the limited infor-

mation available concerning the present design of the dam and on

the visual inspection.

6.3 Post Construction Changes

Significant post construction changes occurred in about

1935. Drawings dated May 1935 by the Department of the Interior

National Park Service were reviewed, and the following changes

are noted therein:

a. The downstream slope of the dam consisted of a

vertical masonry wall located at about the present

downstream side of the crest. The present downstream

earth embankment was constructed during the renovation

project.

b. The spillway was modified and the discharge channel

relocated to its present location.

C. The outlet structure at the downstream toe was

constructed.

d. The upstream slope was regraded and resurfaced with

riprap.

In 1972, additional renovation work was performed on the

outlet structure. A drawing prepared by the Commonwealth of

Massachusetts Department of Natural Resources dated October 25,

1971 and revised on September 1, 1972 to indicate as-built

conditions indicates that the following work was performed.
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a. Modifications were made to the existing gatehouse and

the door of the gatehouse was concreted.

b. New piping was installed including a valve and a tee

supplying a fire hydrant.

6.4 Seismic Stability

The dam is located within Seismic Zone 2 and in accordance

with the recommended Phase I guidelines does not require seismic

stability analysis.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, REMDIAL MEASURES

7.1 Dam Assessment

a. Condition

On the basis of the visual inspection and the

available information, the dam is judged to be in poor condition.

b. Adequacy of Information

The information available, together with the visual

inspection, is adequate for a Phase I level investigation.

C. Urgency

The recommendations presented in Sections 7.2 and 7.3

should be implemented by the owner within one year after receipt

of this Phase I inspection Report.

7. 2 Recommendations

a. The Owner should engage a qualified registered

professional engineer to investigate and design required remedial

measures for:

1. Repair of the upstream face of the dam on both sides

of the spillway, including all holes.

2. The source of seepage found at the toe of the dam and

beneath the outlet structure.

3. The movement of the outlet structure masonry headwall

at the downstream toe of the dam.

4. Providing an upstream means for controlling discharge

through the drain.
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b. The Owner should engage a qualified registered

professional engineer to perform a detailed hydraulic/hydrologic

study to determine spillway adequacy and overtopping potential

and determine the extent of riprap protection required along the

downstream toe.

The Owner should implement the recommendations of the Engineer.

7.3 Remedial measures

a. operating and Maintenance Procedures

1. Brush growth on the downstream slope left of the

spillway and in the spillway channel should be cut as

part of routine annual maintenance.

2. The turf cover between the outlet structure and the

crest should be restored.

3. Sinkholes downstream of the outlet structure on the

right side of the concrete training wall should be

filled.

4. The treed area downstream of the dam on the left side

of the spillway should be properly drained so that

the significance of the wetness in this area can be

evaluated.

5. Spalled concrete along the spillway training walls

should be repaired.

6. The Owner should institute a program of annual

technical inspection.
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7. The Owner should develop a formal warning and

evacuation plan for downstream areas in case of an

emergency.

7.4 Alternatives

There are no practical alternatives for these recommenda-

tions and remedial measures.
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VISUAL INSPECTION CHECKLIST
PARTY ORGANlI ZAT ION

PROJECT HIGHLAND LAKES - LOWER LAKE DATE July 8, 1981*

TIME 1 p.m.

WEATHER Sunny - 900

W.S. ELEV. 1400 U.S. - DN.S.
P-ARTY •

1._ Ran Cheney - HHB 6.

2. Dave Vine - HHB 7.

3 Mike Angieri - HHB 8.

4 Karl Dalenberg - GEI 9.

5. Ray Moran - Dept. Envirn. Mgt. 10.

PROJECT FEATURE INSPECTED BY REMARKS

1. Dam Embankment R.C., D.V., M.A., K.D.

2. Outlet Works R.C., D.V., M.A., K.D.

3. Spillway R.C., D.V. , M.A., K.D.

4.

5.

6.

7.

8.

9.

in.

Subsequent inspection by D. LaGatta and K. Dalenberg of GEI on July 31, 1981
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PERIODIC INSPECTION CHECKLIST

PROJECT HIGHLAND LAKES - LOWER LAKE FPTF July S. 1981

PROJECT FEATURE Dam Enbankment ?"W E K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural , Hydraulic PIAI E R. Cheney, M. Angieri

AREA EVALUATED CONDITION

DAM EMBANKrENrT

Crest Elevation 1404

Current Pool Elevation 1400+

Maximum Impoundment to Date Unknown

Surface Cracks Cracks associated with small sloughs on
upstre ' slope.

Pavement Condition No pavement.

Movement or Settlement of Crest Settlement behind retaining wall on up-

stream face left of spillway.

Lateral Movement None observed.

Vertical Alignment Collapse of part of retaining wall on
upstream slope 60 ft from spillway.

Horizontal Aliqnment Good.

Condition at Abutment and at Concrete Good.
Structures

Indications of Movement of Structural None.
Items on Slopes

Trespassinq on Slopes Path on downstream slope on right side
of outlet.

Sloughinn or Erosion of Slopes or Several small sloughs near water line or
Abutments upstream slope. Some holes up to 1-ft

diameter on upstream slope.
Rock Slope Protection - Riprap Failures Several collapses of riprap on upstream

slope near waterline. Collapse of up-
stream retaining wall 60 ft east of

Unusual Movement or Crackingi at or Near spillway.
Toe Outlet fieldstone headwall leaning down-

stream.
Unusual Embankment or Downstream 1. Wet area below toe east of spillway.
Seepaqe 2. Seepage and wet areas near toe above

spillway channel.
Piping or Boils None observed.

Foundation Drainage Features None observed.

Toe Drains None observed.

Instrumentation System None observed.
Small brush near retaining wall left of

Vegetation spillway and on downstream slope left o

spillway.
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PERIODIC INSPECTION CHECKLIST

PROJECT HIGHALND LAKES - LOWER LAKE DATE July 8, 1981

PROJECT FEATURE Intake NAME K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural, Hydraulic NAME R. Cheney, M. Angieri

AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND

INTAKE STRUCTURE

a. Approach Channel

Slope Conditions Below water.

Bottom Conditicns Below water.

Rock Slides or Falls Below water.

Loq Boom Below water.

Debris Below water.

Condition of Concrete Lininq Below water.

Drains or Weep Holes Below water.

b. Intake Structure

Condition of Concrete Below water.

Stop Loos and Slots Below water.

A-4



PERIODIC INSPECTION CIIECKLIST

PROJECT HIGHLAND LAKES - LOWER LA,E TATE July 8, 1981

PRnJECT FEATURE Control Tower NAME K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural, Hydraulic rAMrE R. Cheney, M. Angieri

AREA EVALUATED CONDIT ION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural There is none at the project.

General Condition

Condition of Joints

Spalling

Visible Reinforcinq

Rustinq or Staininq of Concrete

Any Seepaqe or Efflorescence

Joint Aliqnment

Unusual Seepaqe or Leaks in Gate
Chamber

Cracks

Rustinq or Corrosion of Steel

b. Mechanical and Electrical

Air Vents

Float IJells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Fmerqency Gates

Liqhtninq Protection System

Emergency Power System

Wirin'q and Linntinq System
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PERIODIC INSPECTION CHECKLIST

PROJECT HIGHLAND LAKES - LOWER LAKE DATE July 8, 1981

PROJECT FEATURE Outlet Works NAME K. Dalenberg, D. Vine

DISCLPLINE Geotechnical, Structural, HydrauliNAME R. Cheney, M. Angieri

AREA EVALUATED CONDITION

OUTLET WORKS - TRANSITION AND CONDUIT

General Condition of Concrete There is none at this project.

Rust or Staininq on Concrete

Spallinq

Erosion or Cavitation

Cracking

Alignment of Monoliths

/linnment of Joints

Numherinq of Monoliths
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PERIODIC INSPECTION CHECKLIST

PROJECT HIGHLAND LAKES - LOWER LAKE DATE July 8. 1981

PROJECT FEATURE Outlet Structure NlAM1E K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural, Hydraulic NAME R. Cheney, M. Angieri

AREA EVALUATED CONDITION

OUTLET WORKS - OUTLET STRUCTURE AND
OUTLET CHANNJEL

General Condition of Concrete Fair to good. Adjacent dry masonry wall
in generally good condition.

Rust or Staining None observed.

SPa ling Minor.

Erosion or Cavitation Some at seepage area.

Visible Reinforcinq None observed.

Any Seepage or Efflorescence Seepage was observed under the headwall.i

Condition at Joints Good.

Drain holes None observed.

Channel Overgrown with brush.

Loose Rock or Trees Overhanging None.
Channel

Condition of Discharge Channel Discharge channel flows in 4-ft diametei
pipe below street about 40 ft downstream
of outlet headwall.



PERIODIC INSPECTION CHECKLIST

PROJECT HIGHLAND LAKES - LOWER LAKE DATE July 8. 1981

PROJECT FEATURE Outlet Works NAME K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural, Hydraulic NAME R. Cheney, M. Angieri

AREA EVALUATED CONJDITIONJ

OUTLET WORKS - SPILLWAY WEIR, APPROACH

AD D-ISCHARGE CHANNi-ELS-

a. Approach Channel

General Condition Below water. Riprap upstream of right
training wall has collapsed.

Loose Rock Overhanging Channel None.

Trees Overhanginq Channel None.

Floor of Approach Channel Below water.

h. Weir and Training Walls

General Condition of Concrete Good.

Rust or Staining None observed.

Spa Il i n Some on training wall.

Any Visible Reinforcing None observed.

Any Seepage or Efflorescence None observed.

Drain Holes None.

c. Discharge Channel

General Condition Overgrown with brush.

Loose Rock Overhanging Channel None.

Trees Overhanging Channel None.

Floor of Channel Riprap bottom overgrown with small brush.

Other Obstructions None.

Other Comments
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PERIODIC INSPECTION CHECKLIST

PROJECT HIGHLAND LAKES - LOWER LAKE DATE July 8. 1981

PPOJECT FEATURE Service Bridge NAME K. Dalenberg, D. Vine

DISCIPLINE Geotechnical, Structural, Hydraulic NAME R. Cheney, M. Angieri

AREA EVALUATED CONDITION

OUTLET WORKS - SERVICE [RIDGE

a. Super Structure There is none at this project.

Bearinqs

Anchor Bolts

Bridne Seat

Longitudinal Members

Underside of Deck

Secondary Bracing

Deck

Drainage System

Rail inqs

Expansion Joints

Paint

b. Abutment & Piers

General Condition of Concrete

Alionment of Abutment

Approach to Bridge

Condition of Seat ' Backwall
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LIST OF AVAILABLE ENGINEERING DATA

1. Design plans for dam modifications dated May 1935 were made
available at the Division of Forests and Parks, Amherst, M

2. As-built plans for gate structure modifications dated See7mer
1972 were made available at the Department of Environmental
Management, 100 Cambridge Street, Boston, Massachusetts

3. State Inspection Reports for the years 1972, 1974 .-
were made available at the Department of Einent3 -

Engineering, Division of Waterwa:s, 130 Nashua 3treet, 3cs
Massachusetts.
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EXECUTIVE OFFICE CF EN.VIG.:*-!E2TAL AFFA7RS
DEPARUW'NT CF Q!.IT:'MNA T JL:"7Y E:-.G R

DIVIS~OrCF WAT E71. A!

February 14, 1977

Commonwealth of MlassachUsetts Re: Insp. Dam i 2-8-103-3
Department of Environm..ental. Management Highland Lakes - Lower Dami
100 Cambridge Street Coshien
Boston, Massachusetts 02202

Dear Sir:

0171 October 13, 1976 ,an Enainezr fror thc 'la3-ac~iusztts .r-
Mcnat of: Pu. liC '.or;:sr" : a VISUQLL i :c c of t 1.2 a,.movo fta. u r
ro cords inid.cate t.h, o,.:ncer to 'LP Commonwealth of Mass., Dept. 'Env. M!anagemerit.
i f t.- is in f or maL *o n i s i n cor r cc t o~ Ul e'o -al:, a noti:_4f: thi fc.

'ac ir.3.;-_ction -as macoi'.acrt702:r t~ic -:rovL:O-ns o' .- Lt*
2 63 of _ 7... 2 "a -;F c, t I-: -t t7S :2 n or ha':a3 -a; a-, i ?C _a 7' Sa L 1.' Ac)
Cna-,tcr 70U of t~ie :Acts of 1973 transferrac! t:,- juri4ci~r of:tz
so-callt ~ da Safcta'y Progranl' tn, t.Ic omeizo of t>l D~are"
of a~orcna Qual~v't~ci~e~

rav:-rultz of t ._ i1,s-tection in:c t tnz t:'..izca. 'cofioia:

saf -:,a follo'uin-g conditions :~cntdt:ictt rc21iurc att-7ntion:

SEE REVERSE SIDE OF SHEET FOR

"RI.'.ARKS AND RFCMO- INDAT IONS"

-;2 calt-lzsc cond6itions3 to 7cur attantion !Dz ore t :D' -cme seri o'-,
anc; .,. mac;:mzensive to corre~ct. taar'crrv:2,nZ nl~Ca'., Irk -
cluae t.ic nunmjcr of tlic dam ais in-dicatzrci abov, .

U _; r' -'ouc ,r,

Y J ~ J O . ~ ( . 1, h a n n o , . L

cc: F. J. Hoev', D.H7.E. Dist.2
-- R. S ills, D.D.E. D1st. 2

D.A. g. Statc' Fcorost
D.E.M[. Uvad,,iiirters

hatSt., Goshen, :!ass.



flNSPECTbONI REPORT -DA1,13 -ID RESERVO IRS

LOCATION:

XUSHTown Goshen . County Hampshire . Dam No. 2-8-108- •

Name of Dam Hiahland Lakes-Lower Dam
Mass. Rect.

Topo Sheet No. 8 . Coordinates: N 529,400 , E 230,300

Date
Inspected by: Harold T. Shumway , On Oct. 13,1975 . Last Inspection 10-9-74

" / OWIER/S: As of Oct. 13, 1976

per: Assessors , Reg. of Deeds , Prey. Insp. X , Per. Contact X

Commonwealth of massachusetts
1. Department of Environmental fanagement, 100 Cambridge St., 9ostn.ass.

Name St. . No. City/Town State Tel. No.

2.
Name St. & No. City/Town State Tel. No.

3.
Name St.- ck No. City/Tom State Tel. No.

CARET. : (if any) e.g. superintendent, plant manager, appointed by
absentee owner, appointed by multi owners.

rr. Alan Hendry,
Supt. of 0.A.R. State Forest, D.E.M. Hdqtrs., East StreetGoshenrTnass.

Name St. No. City/Town State Tel. No.

DATA:
No. of Pictures Taken None . Sketches See description of Dam.
Plans, 'Tnhere D.C.1. office has plan for repair work done in 1972.

DEGREE OF HAZARD: (if dam shouuld fail completely)*

1. Minor_ _ 3. Severe X

2. Moderate . 4. Disastrous
Water would be confined by steep side slopes until it reachad Till River

Comments: which flows throunh dense residential argeas. Annroximately '07 mill inn
gallons impoundment.

*'This rating may change as land use changes (future development).



-2-L " :C. 2-8-1C2-3-

OTLETS: OTLET CONTROLS AIND DRADOMIN

1701 + westerly of East end of dam-concrete chuta overflow
No. 1 Location and Type: npi -'I X 11- hioh,

3 ea. 6" high X 81 long stoplogs across low level weir notch
Controls y , TYPE: IR" d 4r n centar of spillwav.

Automatic M__ anual x . Operative Yes X , No

Comments: No stnonois in olace-at time of inspection.

Approx. 2751- west of spillway-15" dia. C.I. pipe conduit-
No. 2 Location and Type: outlet invert 254' below top of dam.

Controls Yes , Type: Gate valve in vault.

Automatic Manual X . Operative Yes X, No
New valve installed in 1972-operable per word of caretaker-Intake for

CoMMents: hydrant is a y on drawdown conduit, upstream of valve.

No. 3 Location and Type:

Controls , Type:

Automatic._ Manual_ . Operative Yes_ , No

Comments:

Drawdown present Yes X No_ . Operative Yes X , No

Comments: See No. 2 above.

Vertical on stone masonry walls.) DAM UPSTREAM FACE: Slope 2:1 on turf , Depth Water at Dam 2 0 1t at drawdowr. intake.

Scone

ilaterial: Turf X . Brush o; Trees_ . Rock fill . Masonry__X__.Wood

Other Oumoed stone fill on slope below water line.

Condition: 1. Good 3. Major Repairs_ _

2. Minor Repairs X 4. Urgent Repairs

Comments: Grade of stone fill rather irregular-several small depressions along

top of embankment.

DIM DOWNSTREAM FACE: Slope 4:1 variable
Stone

Material: Turf X . Brush & Trees . Rock Fill . Masonry X . Wood

Other Short dry stone masonry wall both sides of gate vault.

Condition: 1. Good . 3. Major Repairs X

2. Minor Repairs . 4. Urgent Repairs_ _

Comments: Stone masonry face wall tiltino-areas of seepage-leaks and a possible

piping condition evident. S



- - D ° LND2-8-l08-3

O 4RGENCY SPILI;JAY: Available No . Needed No

Height Above Normal Uatel: Ft.

Width Ft. Height Ft. Material

Condition: 1. Good . 3. Major Repairs _

2. Minor Repairs . 4. Urgent Repairs_ _

Commenta: Chute spillway appears to have been more than adeauate for

many years.

WA2 R LEVEL AT TL 2 OF INSPECTION: 6 Ft. Above . Below X

Top Dam X F.L. Principal Spillway__

Other

Normal Freeboard 4J to 5 Ft.

O SUMRY OF DEFICIENCES NOTED:
Growth (Trees and Brush) on Embankment None found

Animal Burrows and Washouts None found
Several areas of small depressions caused from digging

Damage to Slopes or Top of Dam h, gml nih1-4irn-no hazar- tO dAm.

Concrete masonry sidewall of drawdown drain channel cracke(
Cracked or Damaged Masou 'Y and tilted-stone masonry face wall shiftina.

Evidence of Seepage Seepaoe noted on downstream slope and at toe on west portion.of
embankment.

Evidence of Piping Sea remarks

Leaks Flnui of soveral G.P.T. beneath 15" C.I. pipe outlet.

ErOSiOn 'innr Prnsinn of unetream slope from wave and ice action.

Trash and/or Debris Impeding Flow None found.

Clogged or Blocked Spillway None found,

Other



In

OVERALL CONDITION:

1. Safe

2. Minor repairs needed

3. Conditionally safe - major repairs needed e

4. Unsafe

5. Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list

RE"aRlMS AND REC01-DATIONS: (Fully E:plain)

The general maintenance of this dam appears very good. The embankment and slopes

are well turfed and no brush growth was evident anywhere. There was several small depressins
6" to 8" in diameter-noted along the upstream edge of the top of dam. These were apoarently
created by small children digging into the embankment this past summer season per 'Yr. Hendry,

Supt. of the D.A.R. State Forest, who was present during a portion of the inspection. These

holes are only a few inches deep and will be filled and tamped this fall per Mr. Hentry.
A depression around the manhole cover of the gate vault has been refilled.

The short stone masonry dry wall running easterly from the gate vault has started to
shift or tilt outward at the top. This is a retaining wall and it appears that back oressure

from the embankment slope behind and above the wall is pushing the top of the wall outward.

The stream of water of several G.P.M. issuing from under the 15" -.I. drawdown pipe

is still evident. This condition has been noted in past inspection reports and appears to be
approx. The same in volume as noted two years ago. Approximately 8'-t down stream from end

of 15" pipe what appears to be a small boil was noted in the bed of the drainage channel

for the draw down pipe. The channel bed is paved with large stones and there exists a

possibility that this boil is the result of water action from the large leak beneath the

pipe upstream. However, occasional soil particles were noted in this boil and the leakage

flow issuing from beneath the 15 inch pipe appears to be clear. This would appear to in-

dicate a possible piping condition exists. The existance of the boil was brought to tne

caretaker's attention during the inspection and he stated that a constant check would be

maintained, both on the boil and the large leak, for any sudden change or increase in

either one.
A concrete retaining wall on the westerly side of the drainage channel is severely

cracked and oroken a few feet downstream from its union with the concrete gate vault.

This wall is starting to tilt toward the ditch and seepage evidence was noted alon2

the uall.
9ecause of several areas of seepage which were noted, coupled with the large leak

beneath the 15" C.I. pipe, and what appears to be a boil in bed of drainage channel, the

District rates this dam as conditionally safe-major repairs needed.

HT S/a t

_-Wf. .... o



Box 484
t=herst, Mass. 01002

TO: Bruce S.ullion, Director
FXK1 n meth 1.Dubuque, Regional Supervisor

SUIj~: IP1TROaf DAM #2--18-3 Cos0zN
HI~al&UW tA=E, 'U'ER DAM

DATE: January 13, 1975

Reply letter to Commlsslatw Brownell from Malcolm E*Graf.

The 1972 repairs to the dam had not-inz to do with controlling
the seenaze through the dam. These repairs or alterations were to
replace the gate valve that had become worn by ex-cstive use, it used to be
the only way to control the water depth during the entire year. and
the installing of a fire hydrant for the Town of Goshen.

This seepage through the dam was brought to the Department's
attention In 1968 by Hampshire County Engineer, George McDonald of
Ti4 & flond, Holyoke. At that time considerable tim was spent by
Mr. McDonald aid uself trying to locate the exact location of same,
witout definite resulte although it was thou#;t by Mr. XxcDonald it
was coming from the spilway chute Just below the dam apron and
followinZ along a stonewall, that was in the old original dam befoze
the CCC. reconstructed same in the late 1930's, and coming out near
the dain which Is the location of the present seepa4e problem* We
were told to keep close check on this seepage, which we have been
doing. when Public orks took over the inspections tV.Ia -as discussed
at length with them.

I would assume from the last report of inspection that conditions
have become a great deal worse and Immediate ateps should be taken to
correct this condition as this is a very large body of -.xter and if the
daw "id breech could cause untold damage, the loss of many lives, it.
could wipe out WIlliamsburg Village, HLydenville and part of Northampton.

Could you tell me the disposition of this problem.

-- ' /' / /

Kenneth NUDubuqua
lelf ,Regional Supervisor

cec. ReCorrela
M.Graf, P.W.D.



FRANCIS W. SARGENT
GOVERNOR

ARTHUR W. BROWNELL
COMMISSION ERNovember 18,-1974 "'

Mr. Malcolm Graf, P.E. "
Associate Commissioner

Department of Public Works .
Office of the Commissioner . ' ... .................. .

00 Nashua Street ................. . . . ... ,.
Boston, Massachusetts 02114

Dear Mal:

Thank you for your letter of November 8th concerning
the inspection of the Highland Lakes Lower Dam at the D.A.R.
State Forest.

I am quite surprised that the repairs that we made in
1974 do not appear to be effective.

Therefore, I am requesting the Division of Acquisition
and Construction to reassess the entire matter.

Sinc ere,,,

Art T rwnell

Conissioner

AWB:BSG:mk

'V.



Novinoer 8, 1974

Arthur W. 3roinell, uizsicner
lbpartment of :;aturpl Resonrces

Boston, 14ssacmsetts

'RE: Ln.spection-Dam #2-8-108-3
Go Vh n
Hig--Lnd Lakes Lower Dam

Dear Coiwissioeer 3--nmill:

On 'et-ober 1, _1?7., -n ei=ar fmi the Massac oa-sett. Tparmment of Public Works
,zaade a viaal L ir-.nection of the abo-e dam.

The inspection was made in accordance with Chapter 253 of the Massachusetts General
Lave -s amended by MTnhter 595 of the Ao z of 1970 ( s et- Act).

The results of the insvection indicate that an invektigazion followed by corrective
re_.airs is neceseanr. Ihe following conditions were noted that require attention:

1. Dire y below the 15" C.I. outlet p i, water is laowing under or
through a break in the concrete wall. 'tere are three separate flows,
one about 1 o"oet wasterly of the pipe, anotAer under the pipe and
one abcut V, foot easterly of the pipe. The easterly Mow could be
described as a boil as it contained soil particles.

2. At covers1 locations - ater seap3 out of the embankmer slope in
sufficient aount8 to flow over the top of the spillway chute
sidewall.

,. -n top O Ulm- easter1y b n'et a bout 35 feet from the soillway
a&n directly behind the upstrem stone faoewall there is a sall
rmap hole. The toe area of this anbanlment is wet and about opposite
tho m hole there is an area of standing water about 15 to 20
feet frm the toe.

,mmB- nnI ml_



Inspeeton-Dan

-Goshen -2- llovenber 8, 1974

It now appears that the 1902 reairs have not been effective in oontrolling
the seepage through the dar. It is maggested that an in-depth evaluation of tho
seepage condition be eonchcted and corrective repairs made.

Very tr--ly yours,

,_;c/ nU- ) TML E. GFA F, P.R.

L: Jmp Associnte Corz-icri.or
cc: Mr. Hendrick, Superintendent

F. J. Howj
R.Sails
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Iso R. Andraxion , Assistant Civil Bmgineer

Fred. Go Sch"lm, P.3., etp7 Qd algLOW June 28 72

Di #2-8-108-3
Cobenb
M~4h~zd Le lower Dam

An requested by Hr. Russell Sall , istrict #2 Dws and teservoir Bae

I visited the above dam on Friday, June 23, 1972.

Rerence i made to the attached letter, dated June 22# 1972, from fzt-

rict Higbws7 &zgineer PreU . oey, to Asa9ooate CM.lnaner O(af to bihch

I conor.

r. Sol expressed concern over a bubbling condition noted in previous

inspection reports, located cvnatrem of the drawdon structure in th, old

strum be& Seepage wao observed at the toe approximtely 100 ft. westerly of

the drudom structure. It is my reomidato that an in-depth InvestlgatLon

be conducted to evaluate the et mb of sapags. The Dapartment of Itatural Re-

sources, the oumere of the Dm, will be so notified.

Ropuotfuilym uattedq

Ueo . Andrvo io
Assistant Civil EnUner

aA-pan

cc3 i . J.* 11ftys U2 #2
it. Salls P Met. 0'2



June 22, 1972

2UB3J~bh : Review of
.1ighland Lake Dar-
Lower Lake 2-3-108-3 DEP rM r F PbJD.
Goshen O

DEPUTY CHIEF ENC!EE
WATERWAYS

.r. :Ialcolm Gr RECEIVE9 JUN 2 3 197
Associate Co=missioner for "Jaterw ays , , ..
.ass. Dept. cf ublic orks100 o-anu Sree!t Memt~t -- .........................-

3oston, :a3sachusetts 02114

AT ' IcN: Jr. F. C. Schwelm
Deputy Chief Engineer for Waterways

Dear Sir:

At the request of -r. _verett . Sporbert, Sector Director, Civil Defense
Agency, , an engineer from this office viewed the Highland Lake Dam, Lower
Lake, Dam No. 2-8-103-3, a large, about 450 foot lcng, 20 foot high earth
emban.-rnent dam, with a free board of about 3 feet. This dam is controlled
by the Depar~tent of Natural Resources and because of work in progress on
the dam, local people have become concerned with its safety.

A project to replace the old drawdown gate has been suspended, apparently
because of complications in blockin4 off the sluiceway entrance out in
the lake. ".-ork is expected to rente as soon as the contractor's diver is
available, since the sluiceway entrance is uneer about twenty feet of water.
There is an open excavation about ei.ht feet square and ten feet deep ex-
'osing the 3luiceway Just above the downstream toe of the embaniment and
about seventy-five feet from the edge of the water. On June 21, 1972 the
botton of the excavation had a minimum of standby -ater and no flow was
observed frcm the sides of the excavation. An earth >crm prevented sur-
face water from the e ban ment slope from flowing into the embankment.

Cther than the above excavation, the condition of the dam av"peared to be
unchanged from that described in the 1970 retort of the County's Consult-
ing -.nineer ;hich stated that it was in satisfactory condition and safe.

-7



June 22, 1972

SUBJECT: Review of
HighLand Lake Dam-/
Lower Lake 2-8-108-3 /
Goshen

Mr. Malcolm Graf - Page 2 L-J.

After our review of the dam, Ar. Sporbert was advised hat udk store-
seeable circumstances the integrity of the Highland Lake - P pam does
not appear to be affected by the present work. "

Lu 0

Very truly yours,

FRA.IS J.ILY
District n-ghway ie

RC3/fn

C-DSI /
IIEB

"B-18



INSPECTION REPORT - DIS -ND RESERVOIRS

LOCATION:

.C/Town Goshen . County ,__amnshirp . Dam No. 2-8-108- 3

Name of Dam Highland Lakes Dam - Lower Dam
Mass. Reet.

Topo Sheet No. 813 Coordinates: N R28.400 , E 230, 00

Date
Inspected by:Russell C. Sails. P.E., On Oct. 9- 1974 • Last Inspection I7n

'2.

O VER/S: As of_ _ _ _ _

per: Assessors , Reg. of Deeds_, Prev. Insp. , Per. Contact I

Commonwealth of Massachusetts,
1. Denartment of Natural Resources. 100 C anbridze Street. Boston. l-assachusetts

Name St. 4 No. City/Tow n State Tel. No.

2.
Name St. & No. City/Town State Tel. No.

Name 3t. .x No. City/Toin State Tel. No.

CATRET-R: (if any) e.g. superintendent, plant manager, appointed by
absentee owner, appointed by multi owners.

Mr. Hendrick,
Sue-peintendent of D.N.R. State Forest. D.N.H. Hdatrs., East St., Goshen, M[ass.

Name St. c No. City/Town State Tel. No.

QDATA:
No. of Pictures Taken Nn . Sketches See description of Dam.
Plans, Hhere Department of Natural Resources has olan for renair work done

in 1972.

-" DEGREE OF HAZARD: (if dam should fail completely)*

1. Minor . 3. Severe X

2. Moderate . 4. Disastrous__

Failure of this dam would release a large amount into the Mill RUver wlhich
Commenti : tn thrniigrh aeavlanPd aea in esn i ( rdrthfvent). n.

*Th-is rating may change as land use changes (future development).



-2

OUTLETS: OUTLET CONTROLS ,ND DRAWDO-N

Chute overflows spillway about 170' from east or left end.
No. 1 Location and Type: n Zin= f - _p?' tn widp ani it high.

Stoplogs 15" high - 3' wide across low level - weir
Controls yes, TYPE: notnh 18" deen in nenter spillway.

Automatic . i1anualZ . Operative Yesx , 'o

Spillway head structure concrete, chute below has concrete sidewalls
Comments: an d tne naved bnttnm.

About 275'* west ofspillway - 15" C.I. Pipe conduit
No. 2 Location and Type: nut1jt finw line 25S' below ton embankment.

Controls yes , Type: Gate valve in valve vault.

Automatic . Manual X . Operative Yes X _, No__
New valve installed in 1972. Intake for hydrant at bottom downstreE

Comments: lnrpn on ede East St. is Y on drawdown conduit uzstream of valve.

No. 3 Location and Type:

Controls , Type:

Automatic . Manual_ . Operative Yes , No .

Comments:

Drawdown present Yes Y, No Operative Yes X , No .
Comments: See ,Tn- 2 A'bove.

D7 Vertical stone masonry east of spillway
DAN. UPSTREA-,M FACE: Slope2.1 - 1%rfed , Depth U!ater at Dam 20' * drawdown pipe inta

Stone
I:aterial: Turf X Brush , Trees Rock fill i.'isonry X .Wood

Other

Condition: 1. Good X . 3. Major Repairs_ _

2. Minor Repairs 4. Urgent Repairs_ _

Comments: Small sink hole in top embanikment just behind stone wall about 4O'

east of spillway,

1DAI DOWNSTRZEA FACE: Slope 4:1 Variable

Material: Turf__. Brush & Trees . Rock Fill . Masonry. . Jcd

Other

Condition: 1. Good . 3. Na jor Repairs _

2. Jinor Repairs . 4. Urgent Repairs_.

Comments: Slope east of snillway bottom portion is being cleared of b'uih

Several areas of seepage evident,
B-nO



-- 71-V' CY SPILLt IY: Av'ilable_ . Nedd N

Hei-..t Above Norr.Pal 'later Ft.

Uidth Ft. H, __gh' __ Fo.. cCl_

cndition: 1. Good- --. ,''- nzoai.'

2. rlior _7er.ir.. 4. "oen-t ".e air:

.c7.:-. Uncontrolled drainge areave rsmall in r

Capacity of overflow chute soillw__rge. . ... ..

'-' "JATAP 7 LL . 1L3 CF ZSYCTIG': 40 -5 __Ft Aov. ZF'CZr X

.......2 b ,. X i ,. '= c: 1 £P- 7  ______________
Lo -- x~l0 ar~ ' ~

Skr2k iz 07 DIZ--!CI_7 7C=S IO MM:

Cr.-wth (T>-oz cnd Ei.ush) cn L-nba"n-nt Few noted on slgpe east of szil;¢av beige cut.

Animal 'irr-;wz -nd Washcuts None Noted,..

Small sump hole - 1' deep, 1 ' diam. - about 30' east f
Danae to S~ope or Top o7 D_.- _ rq

Downstream concrete wall of gate vault has opening at bott-
Cc.:..: c:- Dwi0ge D ~sor.;[_with flow 2f r l. See Below,

". Yes. Seepae flow on downstream slopes and toe both east and west

Evidence cf Pipin Seena %asa___ __

Yes. There were several noticeable streams flowing from under concrete sidewall
L of gate 1 5o _C.IA P -n i._oUt_ a footeast of

pipe has visible soil particles in it.

T..... a.::1/or Ds:'q i-," y1": F')." -r___None.---

0th or See nage through emba ,r _ bjqgw n l/w n it

to cause a noticeable flow over concrete sidewall of spillway chute.



>_. K,'C. 2-8_-I08- _

OVERALL CONDITION:

1. Safe

2. Minor repairs needed

3, Conditionally safe - major repairs needed X

4. Unsafe

5. Reservoir impoundment no longer exists (explain)

Recommend removal from inspection list

D3 R4EaRKS AND RECO ,I'DATTONS: (Fully Explain)

-aintenance on this dam appears to be good. The main or westerly embankment has been
mowed and guard posts are in place preventing vehicles from driving on to the bottom
of the embankment. Clearing away of a small amount of brush on the downstream slope
of the east embanlanent is in progress and apparently being done by Natural Resource's
personnel as time is available. No debris was observed in the spillway chute or on
the embankments.

Mr. Hendrick, the Superintendent of the D. N. R. State Forest was not available until
our inspection was completed. He was able to tell us that he had investigated the wet
spot 75 feet westerly of the drawdown conduit, which we commented on after our June,
1972 insrection. He said that he had located a spring up on the westerly side or
abutment slope which was causing the very wet area observed and had installed a blind
drain from the spring draining into the brook just upstream of the 4 foot ACC culvert
under East Street. It appears that this drain has eliminated the wet scot.

:I. Hendrick also told us that the hydrant located at the edge of the hard surface
about 6C feet westerly of the drawdown structure is supporting water by means of a
pipe from a "Y" fitting on the drawdown conduit located upstream of the new drawdowxn
gate so that water is available at the hydrant without opening any gates.

Directly below the 15" C.I. drawdown pipe outlet water is flowing from under or through
a break in the concrete wall. There ave three separate flows, one about l- foot west
of the pipe, one under the pipe and one about l- foot east of the pipe. The easterly
flow could be described as a boil and it contained soil particles. This or a similar
condition was reported by the County Engineer in his 1970 Inspection Report and he
noted that it had existed for some time. Since this flow could easily be the result
of seepage alongside the drawdown conduit and occasionally contains soil particles, .e
feel that the dam1's condition should be Number 3 - Major Repairs Necessary.

RCS/js/sd

l -2



--- :, NO-

1-1. R'a,;KS AND ir-COK':ENDATIONS: (OTlUD

An investigation as to the source and extent of the possible hazards due to -his
flow appears to be required.

At several places water was seeping out of the embanivnent slope in sufficient
amounts to flow over the top of the spillway chute sidewall. Vegetation indicates
that this area is generally wet.

On the top of the easterly emban:inent about 35 feet from the spillway and
timmnediately behind the upstream stone facewall there is a small sump hole of recent
origin. It is about 1 foot in diameter and 1 foot deep. The toe area of -his
emban. nent is wet and about opposite the sump hole -here is an area cf stand:n- wate:
about 15 to 20 feet from the toe.

RCS/sd

B-23
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DISTIICT II

Submitted by rbussell C. 3si!s. p. . Dam No. a_8_IC2-z

Date October 9, 1974 )&b/Town Goshen

Name of Dam Highland Lakes Dam -

Lower Dam

1. Uass. Rect.
Location: Topo Sheet No. 2B Coordinates N 525,400 E 230.3O-

Provide 81" x 11" in clear copy of topo .ap with location of
Dam clearly indicated.

About 2n0 feet north of East Street about 11-00 feet easterl from ",%in .n-d.

Route 9. Pond is source of :-1l! River,

2.
Year built Unlno.-n - 'Was old Year/s of subsequent repairs 1972
dam of Hampshire Reservoir Co. so apparently Drawdow.rn sate replaced gate
built before 1900. valve.

3. Px'2pose of Dam- 'Jater Supply Recreational x
:orerly e seroi r

Flood Control Irrigation OtherDwr impourH"9 water
for later release into Mill .iver for use
by mills in WJilliamsburg and Leeds.

4.

Drainage Area: 1.67 sq. mi. acres.

Type: City, Bus. & Ind. __ Dense Res. __ Suburban Rural,Fa L
Ilood & Scrub Land 89% Slope: Steep 0 ied. b2 Slight !5

5.

Normal Ponding rea: 9g- Acres; Ave. Depth Say 7'

Impoundment: 2C7 :1illion gals.; 6-7 acre ft.

Silted in: Yes X "o _ _ .pprox. Amount Storage .urea 5

6.
No. and type of dwellings located adjacent to pond or reservoir

i.e. surmer homes etc. 75 Cottages, 1 - hTI Club CampT nlus other recreational
facilities

7.
DL.ensions of Dam: Length 'S6'. 6 1Max. Heijht 6'

Freeboard L4-' to 5'
Slopes: Upstream Face 2:1

Downstream Face 4:1 Denerally

5-24- Width across top 10' to 20'



-2-
Dam No. 2-8-108-7

8.
Classification of Dam by Material:

Earth Conc. Masonry Stone 1iasonry

Spillway
Timber Rocifill Other Stone oaved slopes

8A. upstream face.

Dam Type: Gravity X Straight x Curved, Arched Other

Overflow Non-overflow X

9.

A. Description of present land usage downstream of dam:

S rural; _ _ _ _ urban Developed

B. Is there a storage area or flood plain downstream of dam which
could accomodate the impoundment in the event of a complete
dam failure? Yes No y

C. Character Downstream Valley: Narrow X I-Tide Developed l9

Rural 8=; Urban

10.

.isk to life and property in event of complete failure.

No. of people 20 - 70 in Williamsburg and Northampton.

No. of homes 20 - 70 in Williamsburg and Northampton.

No. of businesses 10 - 15 Retail Businesses.

No. of industries 5 - 6 Type Printing, small manufacturin . etc.
Electrical and Telephone Lines,

No. of utilities All Type Elety/In! Substntinn, M;-.' ; pi-

Mains.
Railroads None

Graham Pond - No. 2-8-340-1 and Erass Nill Pond - No. 2-8-$-O-4 4n
Other dams Williamsburg plus 7 dams in Northampton. All on l River except

for Graham Pond.
Other Numerous Bridges on Town .ays and on Route 9 - a State Highway.

11.

Attach Sketch of dam to this form showing section and plan on &." x 11" sheet.

RCS/vk/sd Urban or developed areas are 5 mruiles downstream in .iillixzsbur-

Attachments and 8 miles downstream in Northampton.

Locus Plan

Sketches
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APPENDIX C

PHOTOGRAPHS

"- HIGALAND LAKE - LOWER LA-Q ?.
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PHOTO NO. 1 - Lower Highland Lake viewed from
left abutment area.

PHOTO NO. 2 - Dam from left abutment.



PHOTO NO. 3 -Downstream slope of dam showingI
spillway channel in foreground.

PHOT NO.4 Viw o spilway est

4I



PHOTO NO. 5 Outlet pipes and
headwall at down-
stream toe.

PHOTO NO. 6 - Spillway channel looking upstream.

C-5



PHOTO NO. 7 - Riprap on upstream slope.

PHOTO NO. 8 - Outlet structure at toe of dam.

Outlet pipe is at bottom of con-

crete section of headwall.
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PHOTO NO. 9 - Hole on upstream slope about 4

feet above water near center of

dam.

PHOTO NO. 10 Upstream riprap
showing collapsed
area near center of
dam.
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PHOTO NO. 11 - RipraD collapse near right
training wall of spillway.

I

PHOTO NO. 12 - Masonry wall on upstream slope
left of spillway showing
collapsed area near center.

I
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PHOTO NO. 13 - Area of seepage near downstream
toe about 35 feet from right train-
ing wall of spillway.

PHOTO NO. 14 - Spillway outlet channel along
toe of dam.
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PHOTO NO. 15 - View of spalled concrete at right
spillway training wall.

PHOTO NO. 16 Corrugated metal culvert under
roadway embankment downstream
of dam.

C-I0



PHOTO NO. 17 - One of several 3mall sloughs and
holes in upstream slope about 50
feet from right abutment.
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APPENDIX D

HYDROLOGIC AND HYDRAULZC COCMPUTANTIONS

- HIGHLAND LAKE- Q<RAKPA
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APPENDIX E

INFORMATION AS CONTAINED IN TEE
NATIONAL INVENTORY OF DAMS

Z-1 HIGHLAND LAKE - LOWER LAKE DAM
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