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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No.: MA 00200
Name of Dam: Whitin Reservoir Dam
Town: Douglas
County and State: Worcester County, Massachusetts
Stream: Unnamed Tributary to Mumford River
Date of Inspection: 15 April and 20 May 1980

BRIEF ASSESSMENT

Whitin Reservoir Dam is an ashlar faced stone wall dam with an upstream earth embank-
ment constructed in the mid-1800's to supply the water needs of mills located down-
stream on the Mumford River. The facility is still used by the mills as a supply of
process water. The reservoir is also used for recreational purposes. The dam is .
about 473 ft. long and 33 ft. high. Its horizontal alignment is of a gentle "S" con- -

figuration and Northwest Main Street is located along the entire length of the dam
crest. The facility has two spillways: a relatively new concrete main spillway
which is 27.5 ft. long and an auxiliary spillway constructed of heavy stone blocks
which is about 25 ft. long. The two spillways are side by side and are located on
the right side of the dam. There is a 2 ft. square stone box conduit passing through •
the dam near its midpoint which serves as a low level outlet.

The reservoir is about 10,000 ft. long and the surface area of the reservoir at
spillway crest level is about 315 acres. The drainage area above the dam is about
8.93 sq. mi. (5,716 acres), the maximum storage to top of dam is about 4,475 acre-ft.
Based on storage, the size classification is intermediate. A breach of the dam
would damage about seven houses, two industrial buildings, two commercial buildings,
a Mobil Oil Co. pipeline and several local roadways and potentially could cause the --- -
loss of more than a few lives; therefore, the dam has been classified as having
a high hazard potential. Based upon the guidelines, the recommended test flood is
a full PMF. The test flood inflow was calculated to be 13,540 cfs, ,

The routed test flood outflow of 9,000 cfs would overtop the dam by about 4.1 ft.

The spillway can pass about 850 cfs or about 9 percent of the routed test flood
outflow without overtopping the dam.

The dam is judged to be in generally good physical condition. However, because of
the inadequate spillway discharge capacity, it is rated as in fair condition. Seep-
age was noted at two locations at the toe of the downstream stone wall. A stone
parapet located on the upstream edge of the crest of the dam is in need of minor . .

'

repair and the right training wall of the main spillway is in need of repointing.
There is some vegetation growth and silt in the approach channel to the spillways.

Within one year after receipt of this Phase I Inspection Report, the owner, the
Mumford River Reservoir Association, should retain the services of a qualified
registered professional engineer and implement the results of his evaluation of a
detailed hydrologic-hydraulic investigation to assess further the potential for
overtopping and the adequacy of the spillways and their approach channel.

. - .-- -.- ..............
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The owner should also implement the following operating and maintenance measures:
(1) repair voids in the upstream parapet wall at a point about 20 ft. left of
the low level outlet: (2) repoi-it the masonry rubble portion of the right training
wall of the main spillway; (3) remove weeds and siltation in the approach channel
downstream of the four 36 in. dia. pipe culverts; (4) monitor seepage at the toe of B
the downstream face of the stone wall to the left of the outlet structure on a
six month basis to ascertain any changes in clarity or quantity of flow; (5) develop
a formal surveillance and downstream emergency warning plan including round-the-
clock monitoring during periods of heavy precipitation; (6) clean and repaint the
footbridge; (7) continue to conduct annual technical inspections of the dam and
its appurtenant structures; and, (8) implement a regular periodic maintenance 0
program.

Peter Dyson
Projec Manager
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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. Copies 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 inspec- S
tions. Detailed investigation, and analyses involving topographic mapping, sub-
surface investigations, testing, and detailed computational evaluations are be-
yond 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 con-
stantly changing internal and external conditions, and is evolutionary in nature.
It would be incorrect to assume that the present condition of the dam will con-
tinue to represent the condition of the dam at some point in the future. Only
through continued care and inspection can there be any chance that unsafe con-
ditions 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 magni-
tude 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 inade-
quate condition. The test flood provides a measure of relative spillway capa-
city 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 0
and the downstream damage potential.

The Phase I Investigation does not include an assessment 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 com- .
pliance with OSHA rules and regulations is also excluded.
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PHASE I INSPECTION REPORT

WHITIN RESERVOIR DAM MA 00200

SECTION 1 - PROJECT INFORMATION

eral

Authority. Public Law 92-367, August 8, 1972, authorized the Secretary
,rmy, through the Corps of Engineers, to initiate a national program of
ection throughout the United States. The New England Division of the
Engineers has been assigned the responsibility of supervising the in-

L of dams within the New England Region. Louis Berger & Associates, Inc.
k retained by the New England Division to inspect and report on selected
the State of Massachusetts. Authorization and notice to proceed was issued
Berger & Associates, Inc. under a letter of 28 March 1980 from William E.
Jr., Colonel, Corps of Engineers. Contract No. DACW33-80-C-0043 has been

I by the Corps of Engineers for this work.

Purpose of Inspection

Perform technical inspection and evaluation of non-Federal dams to identify
)ns which threaten the public safety and thus permit correction in a timely
Dv non-Federal interests.

Encourage and assist the States to initiate quickly effective dam safety
s for non-Federal dams.

Update, verify and complete the National Inventory of Dams.

scription of Project

Location. Thitin Reservoir Dam is located in Worcester County in the Town
las in south-central Massachusetts. The reservoir is situated on an unnamed S
approximately two miles upstream from its confluence with the Mumford River.
is reached via Northwest Main Street. The dam is shown on U.S.G.S. Quad-
Oxford, Mass. - Conn. - R.I. with coordinates approximately at N 420 04' 18",
5' 29".

lescription of Dam and Appurtenances S

) ,cription of Dam. Whitin Reservoir Dam is a 33 ft. high, 473 ft. long,
face stone wall dam with an earthfill embankment upstream of the wall. The
conE -ucted across a steep-sided valley reach of an unnamed brook. The down-
face - the dam has a slight batter and the upstream face has a slope of
', 'orizontal to I vertical. The upstream face is protected with dumped stone S
s been gunited at the higher elevations. The horizontal alignment of the dam
a gentle "S" configuration and a paved roadway known as Northwest Main Street

along the entire length of the earthfill. The crest of the dam has a variable
ith a minimum of about 30 ft. Stone parapets with mortared joints are located
ach edge of the crest and extend from the left abutment to the spillway facili-
ar the right abutment. The parapets vary slightly in height. On the average, 5



SECTION 6 - EVALUATION OF STRUCTURAL STABILITY

sual Observations

tin Reservoir Dam is in good structural condition as revealed by the field
ion of April 15 and May 20, 1980. However, there are several items of a
,l nature which were observed and which require treatment as outlined in
*7.

.ncipal items requiring remedial treatment are the occasional voids in the S
rubble parapet wall left of the outlet structure, the need for repointing

;onry rubble training wall on the right side of the main spillway, and the need
ve weeds and siltation at the downstream end of the reinforced concrete
: on the right of the spillway inlet channel.

!sign and Construction Data S

:al layout plan of the Whitin Reservoir Dam prepared by G. Bertrand Bibeault
kugust 1958 is available. However, no definitive plans of the embankment,
ty and typical cross-sections are available. Data on construction of the
,ent including detailed laboratory soil test results are also not available.
ations pertaining to the stability of the embankment and masonry rubble walls

available.

Dst-Construction Changes

are no formal records of any post-construction changes made to the dam or
ay or outlet structure over the course of its history. However, correspondence
tes the main spillway was reconstructed in 1977, and that the control structure
a low level outlet was completely reconstructed after the floods of 1955. The
observations indicated no items which appear to be inconsistent with the
I layout plan previously noted.

eismic Stability

n is located in Seismic Zone .;2 and in accordance with recommended Phase I .

ines does not warrant seismic analysis.

15
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.cinity of Gilboa Pond located about three quarters of a mile below East DOuZIas,

it is estimated that an industrial building, Gilboa Street, a sewage treatment

and about seven houses will be flooded to a depth of between I and 6 ft. Below

Lrea of initial impact the flood flows should be significantly reduced as they

.nto Lackey Pond, Meadow Pond and WNhitins Pond, all of which are impoundmn5 c'

mford River. S

umary, about thirteen houses, two industrial buildings, a commercial building,
:her building, a sewage treatment plant, a pipe line, and eight local roadways -

.thin the area of potential flooding and there is also the potential for the

if more than a few lives (see Sheet D-25, Appendix D). Therefore, in
Lance with the Recommended Guidelines for Safety Inspection of Dams the dam 0
!en classified as having a high haza-d potential.

141
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:harge tables and curves for the spillway and for over the top of the dam are
rn on Sheets D-4 thru D-6, Appendix D. The discharge capacity of the low level

.et was not considered. For determining surface areas and surcharge capacities,

timetered areas were taken from contours delineated on 1:24,000 U.S.G.S. Sheets.

)d routings were performed for both the test flood and a PMF. Results of these 0
:ings are shown on Sheets D-10 thru D-15, Appendix D, and are summarized as

.ows:

Maximum Max. Head Routed

Lood Test Flood Res. El. Over Crest Test Flood

iitude Inflow (cfs) (ft. NGVD) of Dam (ft.) Outflow (cfs) 5

IV 6,770 601.Z 1.9 3,500

('Test Flood) 13,540 603.2 3. 7 9,000

the above table, it can be seen that the project will not pass the routed test

d outflow without overtopping the crest of the dam by about 4.1 ft. The project

>in-1-l ab.,t Q percent of the routed test flood outflow without overtonning the

Dam Failure Analysis 0

each owing to structural failure of the dam by piping or sloughing is a possi-

.tv. For this analysis a breach was assumed to occur with the water surface level

op of dam. The "rule of thumb" method in the March 1978 Guidance Report was

for the breach analysis. With a breach width of 30 percent of the embankment - -

;th, since the mid-height length is unknown, or about 125 ft., an outflow of about S

'00 cfs, which includes 850 cfs from the spillway, would be realized (see Sheets

thru D-24, Appendix D). Because of the relatively small spillway discharge,

downstream valley storage filled by the prefailure flow was not subtracted from - .

.fable storage for attenuation of the dam-failure flow when routing the dam-

.ure flood.

:he reach below the dam, the breach flood flows would travel down a two mile long

Lmed brook to the Mumford River. In this reach, it is estimated that three local

[ways which cross the brook would be flooded and seriously damaged. A 6 in. dia.

.ned products pipeline with about a 3 ft. cover crosses the brook approximately

)0 ft. below the dam and would be seriously damaged. Also, three houses in the

.nity of the Mumford River would sustain severe flooding. It is estimated that

breach discharge would flood these houses by as much as 3 to 5 ft., and that the

.lway discharge prior to the breach would not flood these homes. When the breach

flow reaches the Mumford River it is estimated that the discharge will be about

)00 cfs in the brook and that the stage will be about 13 ft. higher than the stage

to the spillway discharge. In the 1.8 mile reach between the confluence of the

Lmed brook and the Mumford River and the village of East Douglas, it is estimated

the stage in the Mumford River will rise about 11.5 ft. and flood two local

[ways and 3 houses will be flooded by I to 3 ft. of water. In East Douglas it is .

.mated that the breach discharge will be about 21,900 cfs. The Mumford River is -

Ler confined as it passes through the village and it is probable that two local

[ways, one mill building, one commercial building and one other building will be

ded to an additional depth of between 5 and 9 ft. Flooding will take place in

13
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SECTION 5 - EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

General. Whitin Reservoir Dam is an ashlar faced stone wall dam with an up-
eam earthfill which supports a paved roadway across the entire length of its
!St. The dam impounds a normal storage of about 2,800 acre-ft. with provision
an additional 1,675 acre-ft. of capacity in its surcharge space to top of dam.
is basically a low surcharge - low spillage facility used to impound water for
reational purposes. Flows through the spillway are controlled b,- a constriction
the spillway approach channel. This constriction consists of a roadway embankment
at crosses the approach channel which has a 15 ft. long bridge opening and
ir 36 in. dia. concrete pipes for conveying water from the reservoir to the spill-
(. With the reservoir water surface level at top of dam the spillway discharges

)ut 850 cfs. If the approach channel were unconstricted, the spillway would be
)able of passing about 1,480 cfs with the water surface level at top of dam.

a general topographic characteristics of the 8.93 sq. mi. (5,716 acres) drainage
ea is best described as rolling terrain, which rises from elevation 595.5 ft. at
illway crest level to elevation 900. The area is nearly all forested with a
zable amount of the area located in the Douglas State Forest. The only populated
ea is located in the lower reaches of the basin around the rims of Whitin Reser- •
ir and Crystal Lake.

2 Design Data

hydrologic computations or hydraulic data has been recovered for the dam.

3 Experience Data

records are available in regard to past operation of the reservoir, nor of sur-
arge encroachments and flows through the spillway. The maximum past outflows are
known. It was reported that after the floods of 1955, the four 36 in. dia. pipes
ntioned above were installed to increase the discharge capacity of the spillway

proach channel.

4 Test Flood Analysis

drologic characteristics of Whitin Reservoir Dam and drainage area were evaluated
accordance with criteria given in Recommended Guidelines for Safety Inspection of S

ms. As indicated in Section 1.2, paragraphs c and d, Whitin Reservoir Dam is
assified as intermediate in size and has a high hazard potential. The recommended
st flood for hydraulic evaluation of such a dam is a full PMF.

ecipitation data was obtained from Hydrometeorolgical Report No. 33, which for
,is area of Massachusetts is about 23.5 in. of 6 hour maximum rainfall over a 10 0
uare mile area. This value was then reduced by 20 percent to allow for basin size,
ape and fit factors and further reduced by 0.4 in. for infiltration losses. The .,

x hour rainfall was distributed into one hour incremental periods as suggested in . "

,E Publication EC 1110-2-1411.

triangular incremental unitgraph was assumed for the inflow hydrograph using a •
mputed lag time of 5.6 hours to derive a time-to-peak for the triangular hydrograph
5.0 hours (see computations on Sheets D-7 and D-8, Appendix D), indicating a peak

flow of about 13,540 cfs or a CSM of about 1,520 cfs.

12 0
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SECTION 4 - OPERATIONAL AND MAINTENANCE PROCEDURES

I Operation Procedures

a. General. The dam is owned and operated by the Mumford River Reservoir
sociation. It is operated in conjunction with several other bodies of water to
pply cooling water and a small amount of process water for mills located down-
ream of the dam. Whitin Reservoir is also used as a recreational facility by
operty owners located along the shoreline. In the fall the reservoir is said
be drawn down to allow shoreline property owners to make repairs to boat docks 0

d other recreational facilities.

b. Description of any Warning System in Effect. No warning system is in
fect at Whitin Reservoir Dam.

2 Maintenance Procedures

a. General. There is no documented regular periodic maintenance program in
fect at Whitin Reservoir Dam. There are, however, several items which require
!riodic maintenance, such as: the removal of debris from the crests of the spill-
Lys; the repair of the spillway training walls and the parapets on the crest of 0
Le dam; keeping the approach channel clear of vegetation growth; surveillance of
te downstream wall regarding seeps; and, maintenance of the outlet facility.

b. Operating Facilities. The only operating facility for the dam is a hand
)erated sluice gate which regulates the flows through the low level outlet. Main- -

!nance of this facility is said to be performed as required.

3 Evaluation

rerall maintenance of the dam is generally good. Specific maintenance items are
raluated as follows: The main spillway was recently reconstructed and is in good
)ndition with the exception of the need for repointing of the right training wall;
ie main spillway has a small amount of debris on its crest; the approach channel
is some vegetation growing in it; and the upstream parapet has an area that should
repaired. A regular periodic maintenance program should be implemented. The

iner should also establish a formal downstream warning system for the dam in the

rent of an emergency.

S
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0
downstream stone wall, but the seepage appeared to be clear and free from silt.
The low level outlet was in an operationsl condition and the control structure
appeared to be in good condition. The upstream parapet wall and the right train- .'
ing wall of the main spillway need a ninor amount of repointing and the spillwav
approach channel should be cleared of vegetation and silt. There is no regular
periodic maintenance program. S

.0
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mortared stone and concrete training wall on the right which also serves as the
left training wall of the auxiliary spillway. A short mortared stone training
wall is located to the left of the main spillway. A narrow steel footbridge spans
the main spillway as can be seen in Photo No. 12. This photo shows the right end
of the main spillway in the foreground and the left end of the auxiliary spillway -
in the background. Generally, the main spillway is in good condition. However,
the right training wall is in need of repointing and the footbridge is in need of
cleaning and repainting.

The auxiliary spillway is located just to the right and adjacent to the right train-
ing wall of the main spillway. The spillway is about 25 ft. long and is constructed
of heavy stone blocks which blend into natural ground on the right side of the spill-
way. The sill of the auxiliary spillway is about 1.2 ft. higher than the top of
the channel iron in the main spillway. The auxiliary spillway is in good condition.

Photo No. 11 shows the roadway passing over the approach to the spillways. The
waterway openings through the roadway consist of a 15 ft. long bridge opening and
four 36 in. dia. pipe culverts. The pipes are located to the right of the bridge.
The roadway acts as a constriction in the approach channel. There is some weed
growth in the water immediately downstream of the four pipe culverts and there is
also minor silting at the downstream end of these culverts.

The channel downstream of the spillways is formed by massive bedrock, which appears
to be in good condition as shown on Photo No. 13. A small amount of debris is in
the channel as well as on the crest of the main spillway.

The low level outlet structure is situated at about midspan of the dam and consists
of a 2 ft. square stone box conduit with a control structure located on the upstream
end. The control structure can be seen in Photo Nos. I and 9 and the outlet end of
the conduit can be seen in Photo Nos. 6 and 10. Photo No. 10 was taken on 15 April
when the control gate was fully closed, and Photo No. 6 was taken on 20 May when the
control gate was partially open. The control for the conduit is a sluice gate which
is hand operated from the deck of the outlet control structure. The control mechan-
ism is reported to be in good condition and the entire structure is said to have been -.

reconstructed after the floods of 1955. 6

d. Reservoir Area. The shorelines upstream of the dam on both the right and
left abutments appear stable with no evidence of landslides or sloughing. The shores
of the reservoir are moderately to steeply sloped and numerous houses dot the rim.

e. Downstream Channel. As noted above, the spillways discharge into a massive
bedrock channel which later joins the regulating outlet discharge channel to form
the unnamed brook which traverses down a rather steep incline until it nears the
Mumford River at a point about two miles below the dam. Though no houses are lo-
cated along the brook until it is in close proximity to the Mumford River, it passes
under three local roadways and over a pipeline. Beyond the confluence of the brook
and the Mumford River, this river flows through a series of manmade impoundments as
it winds its way through the villages of East Douglas, Whitinsville, Linwood, North
Uxbridge and Uxbridge before reaching the Blackstone River about 12.7 miles below
Whitin Reservoir Dam.

3.2 Evaluation
.4

The visual inspection adequately revealed key characteristics of the dam as they
may relate to its stability and integrity. The dam and appurtenant works were
judged to be in good physical condition. Two seeps were found at the toe of the

9
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SECTION 3 - VISUAL INSPECTION

3.1 Findings

a. General. The visual inspection of Whitin Reservoir Dam took place on
15 April and 20 May 1980. On 15 April the water level was about 0.7 ft. above the
channel iron sill in the main spillway and the crest of the auxiliary spillway was
dry. The discharge over the spillway was estimated to be about 47 cfs. Seepage
was noted at two locations at the downstream toe of the dam. The upstream para-
pet is in need of minor repair and the right training wall of the main spillway
is in need of minor repair. There was no evidence of any major problems and in
general the physical condition of the dam was judged to be good.

b. Dam. Whitin Reservoir Dam is an uncemented ashlar faced stone wall dam S
with an upstream earthfill. The crest length of the dam is about 473 ft. and the
maximum height is about 33 ft. The top width of the dam varies, having a minimum
width of about 30 ft. and a maximum width of about 75 ft. The horizontal alignment
of the dam has a slight "S" shaped configuration (see Photo No. 3), and a paved
roadway is located along the crest of the dam. Stone parapets are located on either
side of the roadway at each edge of the crest. The parapets vary slightly in height. •
The upstream parapet rises about 1.5 ft. above the crest and the downstream parapet
rises about 1.1 ft. above the crest. The downstream parapet has a chain link fence
mounted on it (see Photo No. 4). The downstream face of the dam consists of an un-
cemented stone wall which has a slight batter (see Photos No. 5 and 6). Photo No. 2
is a view of the upstream face of the dam taken (by others) prior to the date of the
inspection, at a time when the reservoir was drawn down. Below the parapet, the up- 0
stream slope is about 1 horizontal to 1 vertical and the slope is protected with
dumped stone which has been gunited at the higher elevations.

Two areas of seepage were noted at the toe of the downstream stone wall and are
shown on Photo Nos. 7 and 8. Photo No. 7 shows seepage emanating from a point
about 30 ft. left of the low level outlet. The seepage at this location was esti-
mated to be about 2 gpm. Photo No. 8 shows the other area of seepage which is at
a point about 2 ft. left of the low level outlet. The rate of flow at this location
was estimated to be less than 2 gpm. The owner's representatives stated that these
areas of seepage had existed for many years, essentially unchanged. The stone wall
itself appeared to be in good condition and its alignment was good.

The parapet walls are in generally good condition with the exception of a small
deteriorated area in the upstream parapet about 20 ft. left of the low level out-
let. The paved roadway between the parapets is in fair condition with sporadic
and longitudinal cracking; however, this should be of no significance with regard
to the safety of the dam. 'Where visible, the stone protection on the upstream slope
appeared to be in good condition.

c. Appurtenant Structures. The spillways for the facility are located on the . -

right side of the dam adjacent to the right abutment. The facilities consist of a
main spillway located on the left and an auxiliary spillway located on the right,
an approach channel and a discharge channel. The main spillway has a crest length
of 27.5 ft. and is a concrete structure which is probably founded on bedrock. It
has a 6 in. high channel iron mounted on its concrete crest and stanchions are lo-
cated in the spillway for the support of stoplogs. The main spillway has a short

8
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SECTION 2 ENGINEERING DATA

2.1 Design Data 0

No data on the design of the dam or appurtenances has been recovered. One plan
dated 1958 showing a sketch of the dam in plan view was recovered and is included
in Appendix B. In the course of the inspection, measurements were taken and a
sketch plan and profile layout of Whitin Reservoir Dam and spillway has been pre-
pared. This plan is also included in Appendix B. 0

2.2 Construction Data

No records or correspondence have been found regarding construction data.

2.3 Operation Data 0

No engineering operational data were disclosed.

2.4 Evaluation of Data

a. Availability. There was no engineering data available. The basis of the
evaluation presented in this report is principally the visual observations of the
inspection team.

b. Adequacy. The lack of in-depth engineering data did not allow for a
definitive review. Therefore, the adequacy of this dam could not be assessed from -

the standpoint of reviewing design and construction data, but is based primarily
on visual inspection, past performance history and sound engineering judgement.

c. Validity. Not applicable.

7
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(4) Gates - None

(5) U/S Channel - Obstructed by roadway across channel with 15' long

bridge and 4-36 in. dia. pipes

(6) D/S Channel - Natural channel in bedrock

(7) General-

Spillway (Auxiliary)

(1) Type - Granite block gravity section

(2) Length of weir - 28 ft.

(3) Crest elevation - 596.2

(4) Gates - None

(5) U/S Channel - Same as above

(6) D/S Channel - Same as above a

j. Regulating Outlets

(1) Invert - 566.5

(2) Size - 2 ft. x 2 ft. square -

(3) Description - Stone Box conduit

(4) Control mechanism - Hand operated sluice gate

6.
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e. Storage (acre-ft.)

(1) Normal pool - 2,800

(2) Flood control pool - Not applicable

(3) Spillway crest pool - 2,800

(4) Top of dam -4,475

(5) Test flood pool - 5,900

f. Reservoir Surface (acres)

(1) Normal pool - 315

(2) Flood-control pool - Not applicable

(3) Spillway crest - 315

(4) Top of dam - 382

L (5) Test flood pool - 419

g. Dam

(1) Type - Stone wall with upstream earth embankment

(2) Length - 473 ft. -. -

(3) Height - 33 ft.

(4) Top width - Varies, 30 ft. minimum

(5) Side slopes - Downstream: Slight Batter
Upstream: 1 horizontal to I vertical 0

(6) Zoning - Unknown

(7) Impervious core - Unknown

(8) Cutoff - Unknown 0

(9) Grout curtain -Unknown

h. Diversion and Regulating Tunnel- Not applicable

i. Spillway (Main)

(I) Type - Concrete gravity section surmounted with 6 in. high

channel iron sill

(2) Length of weir - 27.5 ft.

(3) Crest elevation - 595.0

5 ""
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concrete pipes under the roadway. Thus the total capacity of the spillway is only
about 850 cfs when the reservoir water surface level is at top of dam, elevation

599.5.

(4) Ungated Spillway Capacity at Test Flood Elevation. Because of the spill-
way approach control described in (3) above, the ungated spillway capacity is about

3,800 cfs when the reservoir water surface level is at test flood elevation 603.2.

(5) Gated Spillway Capacity at Normal Pool Elevation. Not applicable

(6) Gated Spillway Capacity at Test Flood Elevation. Not applicable

(7) Total Spillway Capacity at Test Flood Elevation. The total spillway dis-
charge at the test flood elevation is the same as (4) above, 3,800 cfs at test flood

elevation 603.2.

(8) Total Project Discharge at Top of Dam. With the low level outlet open

the total project discharge at top of dam is about 970 cfs at elevation 599.5.

(9) Total Project Discharge at Test Flood Elevation. The total project dis-

charge at test flood is 9,000 cfs at elevation 603.2.

c. Elevation (ft. N.G.V.D.)

(1) Streambed at toe of dam - 566.5

(2) Bottom of cutoff - Unknown

(3) Maximum tailwater - Unknown

(4) Normal pool - 595.0

(5) Full flood control pool - Not applicable

(6) Spillway crest - 595.0 - ,

(7) Design surcharge (Original Design) - Unknown

(8) Top of dam - 599.5

(9) Test flood surcharge - 603.2

d. Reservoir (Length in feet)

(1) Normal pool - 10,000

(2) Flood control pool - Not applicable

(3) Spillway crest pool - 10,000

(4) Top of dam - 10,200

(5) Test flood pool - 10,300

4
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e. Ownership. Whitin Reservoir Dam is owned by Mumford River Reservoir
Association, c/o Mr. Joseph Rosol, ATF Davidson, Main St., Whitinsville, Massa-
chusetts 01588. Telephone: (617) 234-7451.

f. Operator. Mr. Jos .-h Rosol, ATF Davidson, Main Street, Whitinsville,
Massachusetts 01588. Telephone: (617) 234-7451

g. Purpose of Dam. The dam impounds a reservoir used for recreational pur-
poses. Also, the dam still serves its original purpose of supplying the water
needs of mills located downstream on the Mumford River.

h. Design and Construction History. It is not known by whom the dam was 0
designed or constructed. It is believed the dam was built in 1854 to meet the
water demands of mills located downstream on the Mumford River. Correspondence
in the owner's files indicates that the main spillway was completely reconstructed
in 1977. The files also indicate that the masonry and steel structure for the low
level outlet facility was reconstructed after the floods of 1955. At that time the
four 36 in. dia. pipe culverts were also installed in the embankment to increase 0
the discharge capabilities of the spillway approach channel.

i. Normal Operating Procedures. No written operating procedures for the dam
were disclosed. According to the owner's representatives, the low level outlet
sluice gate is operated from time to time and the reservoir is drawn down in the

fall in anticipation of spring runoff and for the benefit of property owners located 0
* along the rim of the reservoir.

1.3 Pertinent Data

a. Drainage Area. The drainage area contributing to Whitin Reservoir is
situated at the headwaters of an unnamed stream leading to the Mumford River. The
drainage area encompasses a total of about 8.93 sq. mi. (5,716 acres), of which 315
acres are occupied by the reservoir. The longest circuitous stream course leading
to the dam is about 4.7 miles long with an elevation difference of about 295 ft., A "

or at a slope of about 63 ft. per mile. The drainage area has a length of about
U 3.6 miles and an average width of 2.3 miles. The basin consists of forested areas

with a few open fields in the lower reach. The only populated areas are along the
rim of the reservoir.

b. Discharge at Damsite

(1) Outlet Works Conduit. Low level discharge from Whitin Reservoir is pro-
vided for by means of a 2 ft. square stone box conduit which is located at about

" midspan of the dam and passes through its base. The outlet of the conduit has an
invert elevation of 566.5 ft. The conduit would be capable of discharging about
120 cfs when the sluice gate was wide open and the reservoir water surface level -

was at the top of the dam.
p

* (2) Maximum Known Flood at Damsite. No records are available of flood inflows
into Whitin Reservoir, nor of spillway releases and surcharge heads during such in-
flows.

(3) Ungated Spillway Capacity at Top of Dam. About 50 ft. upstream from the
spillway crest a roadway crosses the spillway approach channel. Inflows to the 9
spillway are controlled by a 15 ft. long bridge opening and four 36 in. dia.
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top of the upstream parapet is about 1.5 ft. higher than the crest of the embank-
ment. The top of the downstream parapet is about 1.1 ft. high and is surmounted
by a chain link fence. A sketch plan can be found in Appendix B.

(2) Spillway. The spillway facilities for Whitin Reservoir Dam are located
in the embankment near the right abutment. The facilities consist of a main spill-
way, an auxiliary spillway, an approach channel and a discharge channel. The main
spillway is a 27.5 ft. long concrete structure which is probably founded on bed-
rock. A 6 in. high channel iron is mounted on its concrete crest. The top of dam
is 4.5 ft. above the top of the channel iron. The spillway has a short rubble masonry
and concrete training wall on the right and a short rubble masonry training wall on
the left. The spillway is spanned by a narrow steel bridge. The auxiliary spillway
is located just to the right and adjacent to the right training wall of the main
spillway. This spillway is about 25 ft. long and is constructed of heavy stone
blocks which blend in with the natural ground on the right side of the spillway.
The sill of the auxiliary spillway is about 1.2 ft. higher than the top of the chan-
nel iron in the main spillway. The approach channel which serves both spillways is
about 80 ft. long and is constricted at its upstream end by a bridge and culvert under
the roadway along the dam. The waterway opening through the roadway embankment con-
sists of a 15 ft. long bridge and four 36 in. dia. concrete pipes. The elevation on
the roadway pavement in this vicinity is slightly lower than the remainder along the
earth embankment of the dam. The channel below the spillways traverses down a rela-
tively steep slope and its floor is made up of bedrock and massive boulders.

(3) Low Level Outlet. The low level outlet for the dam is situated at about
"*. mid-span, where a masonry and steel control structure is located about 15 ft. up-

stream of the parapet. The low level conduit is a 2 ft. square stone box that
-- outlets at the toe of the downstream ashlar faced wall. The control for the facil-

ity is a hand operated sluice gate which is operated from the deck of the outlet
*stricture. There is a staff gage located on the outlet structure which is not in
*use and the deck of the structure is enclosed by a low chain link fence.

c. Size Calssification. Whitin Reservoir Dam has a hydraulic height of about
33 ft. above downstream river level, and impounds a normal storage of about 2,800
acre-ft. to spillway crest level and a maximum of about 4,475 acre-ft. to top of
dam. In accordance with the capacity criteria given in Recommended Guidelines
for Safety Inspection of Dams, the project falls into the intermediate category
on the basis of height and capacity and is therefore classified accordingly.

d. Hazard Classification. A breach failure of Whitin Reservoir Dam would
release water down a two mile long unnamed brook into the Mumford River and thence
along the Mumford River Valley. Three local roadways, three houses and a Mobil Oil
Co. refined products pipelines (6 in. dia.) located along the unnamed brook would
be subject to flood waters from the breach. It is estimated that the stage in the
brook would rise about 13 ft. above the stage due to the spillway discharge. From
the confluence of the unnamed brook and the Mumford River to a point about 1 mile
below the Village of East Douglas, which is located about four miles below the dam,

*it is estimated that about ten houses, two industrial buildings, one commercial
building, one other building, a sewerage treatment plant and several local roadways

*- would also be flooded as the stage in the Mumford River would rise by as much as
15 ft. The range of flooding would vary between 1 and 9 ft. It is estimated that
the prefailure spillway discharge would not cause any significant flooding damage
in the reaches described above. In this area of initial impact it is estimated

*that there is also the potential for the loss of more than a few lives. In
* accordance with the Recommended Guidelines for Safety Inspection of Dams, Whitin
* . Reservoir Dam has therefore been classified as having a hij= hazard potential.
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SECTION 7

ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

. a. Condition. On the basis of the Phase I visual examination, Whitin Reservoir
Dam is judged to be in good physical condition, but because of the inadequate spillway
discharge capacity it is rated as in fair condition. The deficiencies reveal that a
further investigation should be carried out and that some remedial work is needed.
The major concern revealed by the Phase I investigation is that the spillways will
only pass about 8 percent of the routed test flood outflow.

b. Adequacy of Information. The lack of in-depth engineering data did not
allow for a definitive review. Therefore, the adequacy of this dam could not be
assessed from the standpoint of reviewing design and construction data, but is based
primarily on visual inspection, past performance history and sound engineering judge-
ment.

c. Urgency. The recommendations and remedial measures enumerated below should
L be implemented by the owner within one year after receipt of this Phase I Inspection

Report.

*" 7.2 Recommendations

I It is recommended that the owner, the Mumford River Reservoir Association, should
retain the services of a registered professional engineer experienced in the design
of dams to make a thorough study of the hydrology of the drainage basin and evaluate
further the potential for overtopping and the adequacy of the spillways and their
approach channel. If proved necessary, appropriate remedial works should be designed
and constructed.

* 7.3 Remedial Measures

a. Operation and Maintenance Measures

(1) Repair voids in the upstream parapet at a point about 20 ft. left of the
low level outlet structure.

* (2) Repoint the masonry rubble portion of the right training wall of the main -

spillway.

(3) Remove weeds and siltation in the approach channel downstream of the four
=36 in. dia. pipe culverts.

6
. (4) Monitor seepage at the toe of the downstream face of the stone wall to the

left of the low level outlet structure on a six month basis to ascertain any changes

in clarity or quantity of flow.

(5) Develop an "Emergency Action Plan" that will include an effective pre-
planned downstream warning system, locations of emergency equipment, materials and

manpower, authorities to contact and potential areas that require evacuation. The
plan will also include round-the-clock monitoring of the project during periods of

heavy precipitation.

16
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(6) Clean and repaint the footbridge.

(7) Continue to conduct annual technical inspections of the dam and its
appurtenant structures.

(8) Implement a regular periodic maintenance program.

7.4 Alternatives

There are no feasible alternatives to the above recommendations.

17
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VISUAL INSPECTION CHECKLIST

PARTY ORGANIZATION

PROJECT WHITIN RESERVOIR DAM DATE 15 April and 20 May 1980
20 May: 9:00 AM

OWNER Mumford River Reservoir Association TIME 15 April: 9:30 AM

20 May: Clear, Warm
WEATHER 15 April: Clear, Mild

W.S. ELEV. 595.7 U.S. NA DN.S. '7

INSPECTION PARTY

A/E REPRESENTATIVES OWNER'S REPRESENTATIVES

1. Peter B. Dyson 1. Joseph Rosol

2. Pasquale E. Corsetti 2. Carl Feraco

3. Roger F. Berry 3. Delwyn K. Barnes

L
4. Carl J. Hoffman 4._

5. William Z. Zoino 5.

PROJECT FEATURE INSPECTED BY REMARKS

* 1. Hydrologic Roger F. Berry LBA.-..

2. Hydraulics/Structures Carl J. Hoffman LBA

3. Soils and Geology William S. Zoino GZA

4. General Features Peter B. Dyson LBA

5. General Features Pasquale E. Corsetti LBA

6. S

7.

8.

9. i .. .

10.

LBA - Louis Berger & Associates, Inc.
GZA- Goldberg-Zoino & Associates, Inc.
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PERIODIC INSPECTION CHECKLIST

PROJECT WHITIN RESERVOIR DAM DATE 20 May 1980

PROJECT FEATURE Stonewall Dam NAME___

DISCIPLINE Soils/Geology NAME William S. Zoino 0

AREA EVALUATED CONDITIONS

DAM EBANKMENT

Crest Elevation 599.5 -

Current Pool Elevation 595.7

Maximum Impoundment to Date Unknown

Surface Cracks Numerous minor cracks in paved roadway surface.

Pavement Condition Fair

Movement or Settlement of Crest None, but somewhat irregular across crest

Lateral Movement None

Vertical Alginment Good

Horizontal Alignment Curved, but visually appears good.

Condition at Abutment and at Good

Concrete Structures

Indications of Movement of Missing stones in U/S parapet 20 ft. left

Structural Items on Slopes of low level outlet

Trespassing on Slopes None

Sloughing or Erosion of Slopes None
or Abutments

Rock Slope Protection - None

Riprap Failures

Unusual Movement or Cracking None

at or near Toes

Unusual Embankment or 2 seepage spots at base of D/S wall: one 20 ft.

Downstream Seepage left of low level outlet issuing about 2 gpm;

one 2 ft. left of low level outlet

Piping or Boils None

Foundation Drainage Features None evident

Toe Drains None evident

Instrumentation System None evident
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PERIODIC INSPECTION CHECKLIST 0

PROJECT WHITIN RESERVOIR DAM DATE 15 April 1980

PROJECT FEATURE Outlet Control Tower NAME

DISCIPLINE Hydraulics/Structures NAME Carl J. Hoffman S

AREA EVALUATED CONDITIONS

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural Structural Steel Tower

General Condition Good

Condition of Joints N/A

Spalling N/A 0

Visible Reinforcing N/A

Rusting or Staning of Concrete N/A

Any Seepage or Efflorescence N/A

Joint Alignment N/A

Unusual Seepage or Leaks in Unknown
Gate Chamber

Cracks N/A

Rusting or Corrosion of Steel Minor

b. Mechanical and Electrical None

Air Vents N/A

Float Wells N/A

Crane Hoist N/A

Elevator N/A

Hydraulic System N/A

Service Gates N/A 0

Emergency Gates N/A

Lighting Protection System N/A

Emergency Pcwer System N/A

Wiring and Lighting System in N/A

Gate Chamber

A-,3-.
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PERIODIC INSPECTION CHECKLIST -

PROJECT WHITIN RESERVOIR DAM DATE 15 April 1980

PROJECT FEATURE Outlet Conduit NAME___

DISCIPLINE Hydraulics/Structures NAME Carl J. Hoffman S

AREA EVALUATED CONDITIONS

OUTLET WORKS - OUTLET STRUCTURE AND
OUTLET CHANNEL S

General Condition of Concrete N/A - See note below.

Rust or Staining N/A

Spalling N/A 0

Erosion or Cavitation N/A

Visible Reinforcing N/A

Any Seepage or Efflorescence Not observed

Condition at Joints Not observed

Drain Holes Unknown

Channel

Loose Rock or Trees Overhanging Yes
Channel

Condition of Discharge Channel Good 0

Note: Outlet conduit is a stone box culvert which is not visible.

A-"
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PERIODIC INSPECTION CHECKLIST

PROJECT WHITIN RESERVOIR DAM DATE 15 April 1980

PROJECT FEATURE Spillway NAME

DISCIPLINE Hydraulics/Structures NAM[E Carl J. Hoffman •

AREA EVALUATED CONDITIONS -

OUTLET WORKS - SPILLWAY WEIR, APPROACH
AND DISCHARGE CHANNELS 0

a. Approach Channel

General Condition Fair

Loose Rock Overhanging Channel None S

Trees Overhanging Channel None

Floor of Approach Channel Vegetation growing

b. Weir and Training Walls

General Condition of Concrete Good

Rust or Staining None

Spalling None

Any Visible Reinforcing None

Any Seepage or Efflorescence No

Drain Holes N/A

c. Discharge Channel

General Condition Good

Loose Rock Overhanging Channel None

Trees Overhanging Channel Yes

Floor of Channel Ledge
p

Other Obstructions None

A
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PERIODIC NSPECTION CHECKLIST

PROJECT WHITIN RESERVOIR DAM DATE 15 April 1980

PROJECT FEATURE Spillway Bridge NAME_ _ _ _

DISCIPLINE Structures NAME Carl J. Hoffman .

AREA EVALUATED CONDITIONS

OUTLET WORKS - SERVICE BRIDGE

a. Superstructure

Bearings Good

Anchor Bolts Good

Bridge Seat Good

Longitudinal Members Good

Underside of Deck Good

Secondary Bracing ,/A

Deck Good

Drainage System N/A

Railings Good

Expansion Joints N/A

Paint Fair

b. Abutment & Piers

General Condition of Concrete Good

Alignment of Abutment Good

Approach to Bridge Good

Condition of Seat and Backwall N/A

A-6



PERIODIC INSPECTION CHECKLIST

PROJECT: WHITIN RESERVOIR DAM DATE: 15 April 1980

AREA EVALUATED COND)ITIONS

DIKE EYIBANKMENT N/A

OUTLET WORKS - INTAKE CHANNEL N/A
AND) INTAKE STRUCTURE

OUTLET WORKS -TRANSITION & CONDUIT N/A

A- 7
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..d ..o ....C o rew....l ................................................................ .............................................. r p ....................................................

.T p ... .. ........ ................. ............u a G o u ............. .......................... ........ ... ............................................................... :~ ~i.
nd of C orew all ...... ............................................................................... i...p p...... ....... ..........

aterial in Embankment ................................................... Foundation........................................

in dT io .... . . ......................................................................... ................. o t n...................... .................................................. " -

.. .... .................... .. .. ... .. ................................... n d.....................................................E. F o w i e ............................................................- , -
M TE s o t.. ............................................................................................ io n .......................................................................

............ . ..... i K n ............... d........................... ........................ .. F lo w lin e .. P.................................................

..tio n............................................. ...... ................................................ A e e d .................................................................... " i I

...i ... ... .. .. .. ... ..Ie k ........ ....... ................................................................................................................................................... " -

c a t in ...... ..... ...... ..... .................................... ........... ....................... v ...... ..... ..................................................................... " ." "

,podexph of easuntructelo ............................................ ........................ .............. ........................................................... "l 5

.. .....t. ..... ..r. .... ...o.........................o w............... ..... ........................................................................................................ -

am bt e ar r s an Pnd D t ............. .................................. D r. inag .... n S ua e M ie ......................... ............................................... .. . .

indition .' .-

sehgra pe of S Co n t b eo Dq a rm .............. .... .... ..... ........ ........................................................................................ " " '

6ti r e to ~ u l in n R o dsb elowFeet ......... ............ ..............................................................................................
i.-eK -' i Kio n. . .... .............-.... ted • e i - 'Mils ..... .... . .........-.

cain................................ " e--. .-'...Ave. Head,....., ' ....... ..... .....................-.....

'ce t oparand DM te.................. ... .............. .............................................



WORCESTER COUNTY ENGINEERING DEPT.
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SIGNATURE
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'fl o 
n '

lo I I .. ..... ... .. .. . .. . . . . . .



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY LNGNER 0

Inspecm o of Da , Reservoir Dam, and Reservoirs.

Inspected by. ..... ........ Date 4 .... Dam No... .............

T o n. ................ Location... .'o. . . ....................................................

Owner 4 .6 use ..
M laterial an d T yp e ........................................... ................... .........................................................................................................

............................................................................... ..................................................................................................................... ,o.,

Dam Designed by ........................................................ Constructed by ........................................ Year ............................

SPILLWAY
EL top Abutment .........El. Crest........... EL Apron ......................... El. Streambed .............................. ...

Width top Abutment .................... Width top Crest .................... Width bottom Spillway ........................................... -.

W idth Flaahboards carried .......... K.......... ind Flashboards ....................................................................................

El. Flowline Cleanout Pipe ........................................ Size and Kind Cleanout Pipe..............................................................

Kind of Foundation un er Spillway .........................................................................

Condition ...... ......... .......

LMBANIMENT
El. Top .................................... El. Natural Ground .............. Width Top ........................................................

Width of Bottont ................................... Upstream Slope ................................... Downstream Slope .................................... S

K in d of C orew all ............................................................................................................ R iprap ....................................................

M aterial in E m bankm ent ............................................................................ Foundation ............................................................

C o n d itio n .......................................................................................................................................................................................

S i. .. .... .... .... ..................................... ...............Ki d .................................................... .w e........... .. ... ......... ...... ........................... -
GATES ............ .................... ...................."...............R.ted Locatio P ............................. --

S ise ..... .............................. .. ............... ................................................. 1 3e . F 1a ....... ......... .. ....... ................................. . .-

Su............i..............
Condition. 1 4 7. . . .. ...... . ....... ..... . . ... .........

WHEEL..... * ...... ..... ..nd...., ........... Size .......... ... ...te ....... .........................

E v iden ce of L eaks in Structure ......... . .........................................................................................................................

N ature of B uildings and R oads below D am ...........................................................................................................................

Number Acres in Pond ...................... Drainage Area in Square Miles .........................................

D ischarge in Second F eet per Square M ile . ............................................. ......................... ............... ..

E stim ated Storage M illion C ubic F eet ....................................... ............. ......... .. ..............



[2" ~io r~'
' f. ..

A;~x . - ...
I-.-.

'U

.4

I
.~ ... ,\

~ K
I -

". -'F

F, -;

F- 0

-f 1 ~ r- I

-i

{ 0
."

~
Fe 4

1,O ~ ~- Sr
1 .5r~L 0

\~~0 12

S

0



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dans and Reservoirs.

ne r.. .. ...... ................ . .-.... Dm ..... ..

,Yo .. . ......................................... Location ---------. ........,................;.......

M ateria l and Type . . ........ ..-------------------------------------. .... ......................................................... .-

Dam Designed by------ ............. .............................. Constructed by ---- .....---------------.................. Year ...........................

SPILLWAY

EL top Abutment ........................ El. Crest ......................... El. Apron ....................... El. Streambed ............................

Width top Abutment .............. Width top Crest ------------ -Width bottom Spillway ......................-- -------

Width Flashboards carried .................................. Kind Flashboards ......................................................................

El. Flowline Cleanout Pipe .................................... Size and Kind Clesnout Pipe ...............-- ---------------------.---------------

Kind of Foundation under Spillway .................................................... ................................................. ...............

Condition ....:V n ------------------------------------------------------------------------------------------------.~ . . . . . . . . .Cond io. ................... ................................................................................................................................ .. ...............

EMBANKM1ENT
El. Top ................................. El. Natural Ground ........................... W idth Top ..................................................... .-- ------

Width of Bottom .................................... Upstream Slope ------------------ Downstream Slope ------------------- -----_------

Kind of Corewall ........................................................................................... R iprap ................................................... - --

Material in Embankm ent ..................................................- -........... Foundation .----------.............................

Condition ....... C T.

---------------------------------------.-..----....................... ------------------- ...---------------*---..................---- - -.- -----

Locati-............ ........... ----------- . .------------------ -- A ---....... . . He F--w-ne -........ . .------
GAndT ion .. ..........................................................................................Lo a i n ................................................ - ------ -----

Size E ................................. Kind ....................................... ......... _E lw ie....................... .a e H P... ...... . ----------

C o di io H e d.......................... . .. ... .

------------------------------------------------------------------------------------------------ --------- --

L o....t.i...... ... ......... .......................................................................................................................

WBEvie c fL e l inS r cu e..... .........................Ki d.......................................sie.................................Rtd .P............ '

Locet pion ................. ..................................................... ..... ........ v ....... ............................................... ..........

Rviece Rfepain Darte ....------------- ----------------------------------------------------------------- -

Topo .raphy of Country below Dam.. .......................................................................................................................

Nature of Buildings and Roads below Dam............................................................................................ ............Topog aphy f Cou try b low D m .................................................................................................. ........

Number Acres in Pond .................... Drn...............................Drainage Area in Square Miles .......................

Discharge in Second Feet per Square Mile ...................................................................-.............................................

Estim ated Storage M illion Cubic Feet ...................................................................................................................

. . .-'- . i -2 •ii LL : i i 2T ii• i ~ ..'.. ..- . . "."



WORCESTER CuUNTY ENGIUER .-1
Inspection of Dams, Reservoir Dams, and Reservoirs

spected by (. P ' ,-f Date __,Dam No. "- "

)Wf -_ Location .. /

mer ~ iy,~, 'Y'~ Use e s,

5 P IL.LV:AY
S,'top abutment Ei. Crest El. Apron E ..t .Bed

idth top Abut. Width top Crest Width bottom So.way_______

idth flasnboards Kind Flashboards_ _ _ _ _

l.Flowline Cleanout Pipe Size and Kind Pipe

.nd of Folundation unever Spillway_ _....

!ondition ,,s.. - -- _--

I.-I

CQANhIZENT

£L. Top El.N;itural Ground ', idth Too_ __

MJicth of Borrom Upstream Slope Downstream Slope
find of Corewal_ Riprap__________________

AteriaIl in Embankment_________ _Foundation________

,ondition
I

GA " Location

Size Kind EI.FFlowline_"_"

condition

;Pvidence of -eaks in Ztr'-cture

Recent nepairs and rate -"___ _ _"

'1.umber Acres in Pond Drainage Area in Sq. Miirs_-
:ischarge in Second Feet per Square Mile_.. .. .._____-___-_

i-stlmated Storage Llillio.n Cubic Feet_ __________

.-;..-'. .-.......-....... ..-..- ".. ......... ;;';

_ ,d, ,-- ............. "."........"......."...".,".....'"..'-.".."-......"..-.....".."_.....-'..-.'... .'



. . . ..-. . ...-'

WORCESTER COUNTY ENOI " "
Inspection of Dams, Reservoir Dams, and Reservoirs

Inspected by T, r nDaten f 0  ,Da No. i.-==
• . . . -. . e . . . • . 0 0* * o * • * * * * * * . o S0 @ 6@ O e.. ** O' e ~. S* SO 96 * OO eOO U --,

Tcwn 7n-m. in Location wliii pnnt Rk^evi -!
Owner Whlttn nchinn W i . . Use TwIwMA4,n"

Cone apron 28' x2f stone side walls.
SPILLWAY Also auxspillway 24" higher than =in spilway 20' low tQ _,s:.

El.top Abutment El.Crest Ei.Aron El.St.Bed .Ap: •
Width top Abut. Width top Crest Width bottom Sp.way_______

Width flashboard~mlso f~g Kind Flashboard3 4-m T 'ha&nZ1A.
EI.Flowline Cleanout Pipe Size and Kind Pipe____________
Kind of Fomdation under Spillway
Condition-Rnavie nt - ]an f flflyafjq n g - O

Earth about 30 ft.high - good dystone wall on downstrea-81 :4

F13AM NTHighway on'-top - heavy riprap on upstream side
El.Top E..Natural Ground Width Top_______
Width of Bottom Upstream Slope Downstream Slope_

Kind of Corewall Riprap_____.

Material in Embankment Foundation______

Condition Excellent - no damage whatever

large flood gate controlling entire flow on this date.
Location_________________

Size Kind EI.Flowline_....._..-._

ConditionLocated in stone pier in center of ermbankment- pond sid& -

operated by means of large lead screw - well ale0d and in an g

o1r ating condition,

Evidence of Leaks in Structure none

Recent Repairs and Date none

N'mber Acres in Pond Driainage Area in Sq.Miles

Discharge in Second Feet per Square Mile___

Estimated Storage .,.lliin Cubic Feet_'"

9 .



COUNTY OF WORCESTER MASSACHUSETTS
COUTY ENGMNER

Inspection of Dams, Reservoir Dams, and ReservoirL

Inspected by .... mF ... Wil2axd..Burnap......... DateI3Q-:37.......... DamNo -Q .....

0
Town ........... Locl ................... ration ...W YI . . ...................
Owner ............................................................... Use. ...................................................

M...t..r..........d ..Type.......................................I................................ .....................................

Dam Designed by ........................................ Constructed by ............................. Year ....................

SPILL WAY-Length .......... Feet. Depth .......... Feet

El. top Abutment................ El. Crest................... El. Apron. ... .E...........3. Streambed......................

Width top Abutment ............. Width top Crest ............. Width bottom Spillway.....................................
Width Flaahboards carried ........................... Kind Flashboarda,...........................................................

El. Flowline Cleanout Pipe ............................. Sizse and Kind Cleanout Pipe ..........................................

Kind of Foundation under Spillway...........................................................................................

Condition .... o . _wy. aabe -aed..wt .~nr ......................

EMBANKMENT-Length overall ............. Feet

El. Top .................. El. Natural Ground .................. Widt Top .....................................

I Width of Bottom ...... t ............. pstream Slope.......................-Downstream Slope ......................

Material in Embankmnent.................................................. Foundlation.....................................
OK .. . . . .

C oA itinS .......... .......................I............................. L o... a.. io.......... .... ..................................

Con........tio ..................................................................................................................... ..

WHzeE Kind.......................JUd........................ ............... .Ratwie H.....P...........................

WHEatLo...............Kn........................... Sze .......................... edH P . ...................................

Evciene of...Lea..s..in..St..ucture................................AeRad........................~.............................

Ecieneo R epar an Date..ue............................................................................................. ......

Topography of Country below Dam................................ ..................................................... I....................

N atu tre pa rsofd aBuilding.......and.......a.....below.................................................................................

Numbrah of Csntr P o............................Drainage.........Ar....a...in ...S.....are ....Miles........................

Discharge in Second Feet per Square Mile.......................................................................................................

Esiated o raBueldi llon Cubo Feet.....................................................................................

Number of Acres in Pond ~~~~~~~. ... .. .................................... ......... ai Suae il..............................



/

b COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dam, and Reseroirs.

In e t d by ......... L.... arden ............................. .... . Dam No....1 ... .....
0

Town .. _1A ................ o. ti~n......ug.as Reservoir
owne.. .... a. .. .o.k.........................................

owteral ...... T ......................... .......................

M ateri ........ ..a..... .................................... ................................................................. . ............. ........................... ......................................................................................... ................................................... .................. "-"-.

Dam Designed by ........................................................ Constructed by ........................................ Year .................... ......

SPILLWAY-Length ................ Feet. Depth ................ Feet

El. top Abutment ...................... El. Crest ............................ El. Apron ......................... El. Stream bed ..............................

Width top Abutment ....... Width top Crest ....... Width bottom Spillway ........... . ........ .

Width Flashboards carried .................. Kind Flah board ........................................................

El. Flowline Cleanout Pipe ........................................ Sie and Kind Cle nout Pipe .............................................

Kind of Foundation under Spillway .....................................................................................................................................
Condition ....................................... .99 .................................................................................................................................. .....

....................................... ..... ...... * ....... ....Q,,J.............. ............. ........ . ........................ ............................... -. ........

EMBANKMENT-Length overall .................... Feet

El. Top .................................... El. Natural Ground .................................... W idth Top ...................................................

W idth of Bottom ........ ., .......................... Upstream Slope .................................. Downstream Slope ......................................

M aterial in Embankment ........................................................................ Foundation ...............................................................
Condition .OK

....................................................................................... ..........................................................

......................................................... •.................................. ......~... o..... ..... ..... ...... ............................................... ............. . .......o,,

GATES ................................................................................................ Location ..........................................................................

Size .................................................... Kind ..................... l.............................. Flowhne .......................
Condition .......................... .0. ......................................................................................................................................................... i:

........................................................................ R ate .................................................................... P................. ............ ,.,... ,... ,,....

W c EL ............................ Kind ............................................ .. . .... Rated H. P .............................................
Location ................................................................................................ Ave. Had. ....................................................................... - "

Evidence of Leaks in Structure .......... Hone...v. ,s-hle ......................................................................................................
......................................... ,........................... ...,.. .................................. ..... .................. ......................... . . .I..................,,.. ,,.,... ,.....

Recent Repair and Date ....................... nd. .. ........................................................................................................................

Topography of Country below Dam .........................................................................................................................................

Nature of Buildings and Roads below Dam .................................................................................................................

........................................o. ..... .......... ,..... ..... ..... °..... ..... ,..... ....... ......................... ............... ... , ..... .. , ........... ....... . 0.............. .. oo .' .. °..

Num ber of Acres in Pond ........................................................ Drainage Area in Square M iles ....................................

Discharge in Second Feet per Square Mile ...............................................................................................................................

Estimated Storage M illion Cubic Feet .................................................................................................................................... 0

-. . . . . . . . . . .



COUNTY OF WORCESTER MASSACHUSETTS
COUNTY ENGIN".

Inspection of Dams, Reservoir Dams, &ad Reservoirs.

Inspected by ....... L ..0, V. 0A ..... .. .. ................... Date...6 .U - . .............. Dam No ...... 07

Town ............... D: Ug U a ............................. Location ........... . . . ... ........................................................
'. O w ner .. .......................................................................................... U se ...................................................................................... .. : . -

* Mteialan Tye......High. water ac.6. day. z' -water was 6" over,.top- M aterial a,,d Type ............................ ........................... ....€........a.... ..-....................... I ................ . :.I ...... :" :" :
• wood frame of gate.......................

.. .... . .. . .. . . . . .. . .. ........ ...... ..... ... . . .. o q ......................................................................................................... ..... ...... ..... ° °

Dam Designed by ........................................................ Constructed by ............... Year .......... ......

SPILLW AY- Length ................ Feet. Depth ................ Feet

EL top Abutment ......... El. Crest ............................ El. Apron ....................... El. Stream bed ...............................

W idth top Abutment .................... W idth top Crest .................... W idth bottom Spillway .....................................................

W idth Flashboards carried ........................................ Kind Flashboards .............................................................................

El. Flowline Cleanout Pipe ........................................ Size and Kind Cleanout Pipe .............................................................
Kind of Foundation under Spillway. .......................................................................................................................................

Condition .......... 0.10 = 0.Q ... U~ Qr 0...x ................................................................................................................................

- . ............................................................................................................................... . °.. ...... .................................... .. .... ....... . °.°...........

EMBANKMENT-Length overall .................... Feet

El. Top.................................... El. Natural Ground ................................... W idth Top .............................................................

W idth of Bottom ..... ! ............................ Upstream Slope ................................... Downstream Slope .....................................

Kind of Corewall ........................................................................................................... Riprap ..................................................

. aterial in Embankment ............................................................................ .......... .............. .......... 0

Condition ......................................... Q-14 ................................................................................................................ .
.. . . . .. .. .................................................... ............................. ................................. ........ ..... ..... .......... .............................. ............ ~ ~ l l l

Size .................................................... Kind .................................................... El. Flowline ............................................................

C o n d ition ......................................... .0O 9 ....................................................................................................................................

............................ .............................. . .S................................................. ......................... ..................................................

WiEEL ............................ Kind ............................................ Size ..................... .......... Rated  H. P .............................................

Location ................................................................................................ Ave. Head .......................................................................

Evidence Leaks in Structure ........ AMA. ... o..p e....ona...V. .. w ..............................
..................................................................................................... .. ......... I........................................ . ... ............ ..... ..... .......

Recent Repairs and Date ...........................................................................................................................................................
Topography of Country below Dam .......................................................................................................................................... ,.. :

Nature of Buildings and Road below Dam ............................................................................................................................

- ............................................................................................................................................................................................... •..........., • . • ,

Num ber of Acres in Pond ........................................................ Drainage Area in Square M iles ..............................................

Discharge in Second Feet per Square M iele ...........................................................................................................................

Estimated Storage M illion Cubic Feet ......................................................................................................................................



triteiT OF~O WIORCESTER MASSACHUSETTS
COUNTY ENGINEER

Inspection of Dams, Reservoir Dame, and Reservoirs.

Inspected by ............. 0* I.................... Date &1a..i.28 ...... Danx No.. .77...

Town ....... A 99D ...................... Lo cto ...... ...a...... ..........

O w ner .. W rd ............. U s ......................... ...................... ..

M aterial and Type ....H j ) % .2 b.. ...................................................... Ii~ 1~ Y ~ ...... .....

SPILL WAY
El. top Abutment................ El. Crest................... El. Apr-on ................. El. Strearnbed......................

Width top Abutment ............. Width top Crest........... Width bottom Spillway ....................................

Width Flaahboarda carried .......................... Kind Ftashb ads.. 241 flashboaxd carried

El. Flowline Cleanout, Pipe............................ Size and Kind Cleanout Pipe ..........................................

Kind of Foundation under Spillway .................................-.......................................................
Coniton .~1A~~a kt. q .. ntd ece ene wul au est -.............

S~.~flQX.X) ~ p d,o..93TZ.mnt w 1ff a"

El Tp.........E. atra rond..... ...... Widt Top...........................
1 Wit ofA otoi. ..... p...9...psra Slope...1=uh .. n.x~la.............D.ntemSoe ..............

Kind ofCorewal................................... . ...ra .. ......... ....

E lA T oE ....... .................... E l .N a ura.G oun. .................... Lo...ation. T op............. .......... ......................

Sidte.......o.....................Usra lpe .....Kind....................... . ownseam...........................

Conditon...ew l................................................................. .... ...... a ........................................

Maera WHEEL...... t....Kind ..........................................Sion atedn .......P ...........................

Location.......................................Ave.... Head......................................................... ............

Evdec ofa Leaksinttructure bet .made ber l e tens............

Recent Repairs and Date.....................................................................................................................

Co d tou.......ber0 .4 ...........A............es........................Pond........................Dr i a e A a in S u e M le...................

Esctiate Storage......Million......Cubic.....Feet ........................A e e d ..................................



Decree No. Damn No. 13-07

bCOUNTY OF WORCESTER, MASSACHUSETTS

OFFICE OF COUNTY ENGINEER
Neg. Noi...... .. ......... ...

INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

Town Douglas. Date.. Sept.-1, 1... 24 .. Dam No ...........................

*Location. 3. ml.* W. E. Dou~),as Name of Pond or Strean;1U~xf~rd.. R.Ver ......

Inspected by .....L. .0., M1arden ........... ..... ........................ W e 1l .. .bV.% ... R W O

Owner. .Use Storase. ... ......................

MATERIAL & TYPE Earth about l-]:l D.S. dry stone..walljHy,. ]b,

Elevations in feet: above ()or below ( -) full pond or reservoir level.

FOR DAM Bed of stream below . ...32 ..f rom.top- wallop of spillway ............. 9.6 .......

FOR RESERVOIR

top of dam .....102 ........ top of flashboards ...~ usi-n gunfciu 'cj w .x.

wit to .lvloovrlwppleghin feet 36"0......
wdh op i fet ..... width bottom in feet..60.- ....... size pipe to mill-.. . .......

...................inches .... .-.. length spillway in feet 29t30' head in feet ................

Size of w heel .... .... ...none . H . P. developed ................................
Size of gates ....4x4 .. openi-ng .. ............. location of gates .1801 -f'on .....end..

Foundation and details of construction. E... oth ...sided mortared granite-wall,........
earth filI used as highwaY.. condition of embankment .. &OOd

*D esig ned by .... ..... .. ........ .. . ........... ..... locatio n ... ........

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

*Condition .... ......... . ...good-......................

Topography of country below wooded ........ 1 ..... ..... ..... ..............
Natre f uilins ad oad blowdanone possibblp3 or 4 farm houses

No. Acres in watershed .. . ....No. Acres in pond . . .................

Plnsseulans.......secured..........Pe....cent..- er en watershed utiaton. ..in.....cultiva......tion......

Percent in forests ................................ oe Cross out word not applicable ..................... .

road on top --1 slope downstrea m . ... ......................
1i1slope riprap upstream

Z - ... . . ... .. . .. .



TOWN-~ DAM 2..
LOCATION '' *.&~SSTREAM..____

WORCESTER COUNTY ENGINEERING DEPARTMENT
WORCESTER, MASSACHUSETTS 0

DAM INSPECTION REPORT

OWNED my PLACt USE

INSPECTE DS ByT ...... 0...... .. ....................I..................

_ _ _ _ _ _ _ _ _ _ _ _..... 
.......... . . . . .. .......... . . ..RE N T E P I S

FL&UMUOARDB IN PLACE ................... EEN REPA .......I4Rq.....S... . .. ....

L R E PA IR S N E E D E D ...................... .. ........... ................................................................... ........

EMBANKMENT ,,JA

RECENT REPAIRS ........................................................ ............................................

RE A R NEEDED..-... ....................... .. .... ................................................................................. ........

GATES

R E C N TREA IST.....E...A.....S................ . .......................................................

REPAIRS NEEDED ............ ........ ....-. ............................... ................................ ............................

LEAKS

DATSEROE .............. ...... .. ...................... -.. .....

...D A T E ...... ............ ................ ..................

COUNTI.NGINE



* TWN I4 1 DAMNO

LOCATI O STREAM_.

WORCESTER COUNTY ENGINEERING DEPARTMENT

i WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT
OWN PLACE USC -_"

......... ......... . ... .... .... ... ... ... ............... ...... .... •

SPI LLWAY
FLASHBOARDS IN PLACE ......... .... ... ..................................... RECENT REPAIRS ............ . ........... .......

............................. ......

R E P A IR S ,N . D ......................................... ...........................................................................................

EMBANKM ENT

REPAIRIONEEDED ......................... ............ .

.'- R IE P A IR S N E E D E D ........................... ........... ........................ .. . ......... . . ......................... ..................................................................... ............................... . -" -

S-- ... --

GATES

RECENT REPAIRS ... -. ."

C O D T O N .... ...............TIO N- ..- ........ 0 ................ ........ ..........

R E P A IR S N, E E DE D ....................... .............. . 1 .. ... ............ ............................................... ................................................. ...... ................ .................. . .

... .. .. .... ........ ..... .
LEAKS /t A

HO ER OUS

H O W E o .. ......... ................. ................................................................. .......................................................... ........................................... ...... .... ..

DATE[ .

DATE ...... "............

. . ....... ....



TOWN ~~DAM O/!fo

LOCATION JI4 STREAM--_____

WORCESTER COUNTY ENGINEERING DEPARTMENT

WORCESTER, MASSACHUSETTS

DAM INSPECTION REPORT

OWNED&IA PLAC USE~i ic 4~

U INUPeaTED myA DATE__
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TOWN 1.vl,,_, DAM NO. 13-02
LOCATION d -,rwI' ! r ,- STREAM 'T/, Al aI- R, i

/vUw)Sd Rex"
Lod Co4. M , WORCESTER COUNTY ENGINEERING DEPARTMENT

c4/4 ~k~WORCESTER, MASSACISETTS

D A M INSPECTION REP0 T.-

Owned by ~ iw/4 ~ Place r s ___

Inspected by f.&h/a/... -Met .-j "r . Date i_¢.#g.f9I/
,-A 4 I r j :C%

Type of Dam Condition

S P ILLMWAY ~ 4~ rC.

Flashboards in Piace i Recent Repairs .. ________

C ondit ion
-- r-4'eec dl - i

Repairs Needed e" m, ad) axckuru .r( A c,,
c/a_ .o •.

Re. ent Repairs

Condition

Repairs Needed

Re-.ent Repairs

Condition /fqbve Al, halfld F/i,, ,

Repairs Needed - , , ,ruh _ir-' 1 ,-

LEA KS

How Serious

DATE: c. g Co ut R inee"

. . . . • . ... - _ _ ._.. ..- :-

--. . .. . . . . .. """"- - , - ': . " ' ".".. "... .. .. . . . .. - . . . . ..,"" ".... .. "•. . . .



TOWN ,.. ____. ______,___ _. DAM NO. 13 -C?.

LOCATION M./h', J. _j P., STREAM .... _..

' il/h ,'#', Aci.

WORCESTER COUNT ENGINEERING DEPARTMENT
WORCESTER, MASSAC HUSETTS

D A M I N S P E C T I 0 N R E P 0 R T

Owned by M,., d v e .,> . Place DoUse _f. gUs

Inspected by A. fo.A. D,, Rs-af Date b/ ; s 9/ 2

Type of Dam Condition .....

S PILLWAY

Flashboards in Place / 2 " .'. Recent Repairs

Condition -rye/ A,"/ -z u2,yoi:/ ."/ /-. "C - .

Repairs Needed e,/,,,, - /o, 2 ..

Recent Repairs ''

Condition

Repairs Needed &A

Recent Repairs 9/ 172

Condition ~ p4 ~

Repairs Needed

LEAKS

How Seriolus .,,

DATE: 40w, 4 1 Loto e | 0 County En-inee--

•,S -L
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Owned by /. , -. 4,, Place ______, Use i,

Inspected by _ ___Date .

Type of Dam. Condition . ...

SPILLWAY

Flashboards in Place j . Recent Repairs

Condition / " S

Repairs Needed

"ANKMEW

Re:.ent Repairs

Condition

Repairs Needed

C-AmES S

Rc,'*ent Repairs

Condition

Repairs Needed i

LEAKS

How Serious _ .. ,.i-," , . /Z . .--..

.... Count En ineer
DATE: ,.-.,,
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pairs Needed ' " " - vo

AKE
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WIh, TLa-0Li 1.o:;rdsC ILi LbC (-!I 1OMC , rn:il; it SafCl'. Thcrr is .,Inc p:ortion 0
anl oiitlo U,' 01f Lhuc cni.i%ay itzlt.:u:mthe Ilw~y anld 1,0ip-la R~oad,'.~.

o hn'm buJ.,~ed nn.r; at plnv-'iattcrses Lu be no apparcnt lealkage, bult
t r-4.0tt bt: zrivauita;colt: to ha.ve t.11; jiInl~tc ai Cithcrr inztall1
S 0or put fill bchiinJ this arca to givc the' dan xorc bod;y.

tl i'rd da.n in locatc. to thn easterly, zide of %Castlc Pill. Rzo'tc and is a
'nit dnjn. Pohthis~ and the !Towcr Youzc 7-x% probably have Sor,c type of
Lt lelr!st puddlcd clay, but th'cr. are no rlaii to T."' knowled-c to show tl.'i
const -ruc tion. Tlii.s lattcr darn we call the 1Iitin LEstate Pond Dam. it
.1 dznri i-.Jch was on a former Thitin cs tata and backo uip a siral body of
)roniriatcly 81' in epth. This da,i 1vs a gate structure vich, to my lza.ow-

nsrevcr bernn ucd. It hxa, aa riorTi 1.or.anrtor th! '155 flood had a
.crflo,.r iiist32Aod ider than tlhc orieirinl -iid 3" hi~her tha1n the norm13al
to function only in cane of flood. Th4 s d&ti han no value to the plcnt
in an acntheltic val~ue. Sirnco thQ ccrpany Lurncd ovcr the larGer body of
Ar'art !.nown as Rilcy'_- Poiid, it is ^-' u; val~ue to the planit operation.

l ourth d-ut !:norri or. Lackrey 1)ai- is owncd b: 4-' any. It W-1 an od
,id wood log dami witlt granite bloc!: s- end and a dual pat-,,
L- opoi'atcJ '.rith rack and pini- illway is 661 and
carries ti-wo permancnt ~" ~ . il*a.Th2 1ate
E: W.! : robuilt ~--~od. The log ti~..bcr
rc in ot-' Cca mTajor rcpai~r
CId up the daa wa rc-

0;' er the bl'anket of cla-.
to cut c. irons and flas-
ri-Orts all .ottl icg
the ?.cc Cl UM & l1' Cd is about
f lcvel :it A.6O planning; to re-
c triple Cst r.I don't know ill theoir
elude ary e~i piobably ,lot. This d,-. bacl-z up
fwa ter appr v n-un thc Poiucr House Damn and has, no p.Lrti-

luc for th.c .in L o1 1  pcxation exuopt the fact the gate cmn be
f y/ou r.cvd wa . n a hlurry. (I shouild havc r"entioncd th~at since the
ille !Watci' ,oriativ built thc c]n'j at t,.e p~oinit whore the i'caio!. Pond ind
Pivcr join, that the body of oiater behizid tle Po!uer 11;o-uis Dzav is cut d~'
corisidcra bl,; an,,4 is; about 12' deepi at the dcrn.) Fach gatu is aprroxL-nately
in thre .;:;tc gato Otec'turc "n.11 o a~i

e next dam that the com~pan~y is involvcd in is on the he.ad waters of the
fRivc-I, kornas th~ -arnt'Crd Liy1!r 7ic:-crvoir. This dan in a Grantr- block
* r'nite block walls for g~uar? rails on top, asz the dai-i is crosFod by tlhe

)iway,. This, dai~ also has a bridge under the highway between the lake side
12r. and t!i p:lhay The SP41llwMy is .7p Fro:xi:matel1Y 361 in width, Carry,-
f' rm-rovi'blc flash boards. Thl h f lach boair4 ztructurc was Just r-_built in

i~ lsohas~ uuosr~ceds,';.lwny t1.ctflach boartis which is opproxi-
,he snnc rir]Lh and hight. Polu' ;;iJll-rjys c-c-rflow the:. water onto a
lc ,-,e whichi runr,-s all tho w:t.,y Lo tlhe c~sh~stlrean tclou the da.The

h ias a !7t~ trttcture in thc cc-ntolth a 2' square gatv' cperatecd on a
o crnw wi t a lar-c nut. Th; s s trtur', frmely cC 1!0d, 14,S C-11 rC-

Ath :ztcpl after tholi 155 ficod. Thle brid--e s-zrcn.A to be a bottleneck
*hC f<5 flood no Uhree 1 a--: conurco cuv i't v;re i~~lc hog
"jay nolntli22rl,' of the bri-gr-. This (!al ir ovrncd by the Itueiord T'ivc~r

r Co-ipz-.:.y of which thn coryzany's ShAara in 10/16. Tho d=,l and sene land
L,2 dtrm and along thn discharGc brook 1.n~d soprc lard ad-jacent to the Reeroir



'f. czol3.

crbd of thre Rlerx-.-ir are; ol-rnry.I believe, by ATF/Davidzon. !.ny dimri~-
thain wl.at 1 havc givcn :~m i~hthe cyreFtLoii of the depthl of watcr
at full, -ond, I would 11nve to olbtain for you. Tel'umfor' ie

'.I a nCz.us-1a u! i h cut:, thp R-scrvoir roughly 4-n htlf . T his caulso-
Some studly, was rrovcui to belong, to tl:e townm and at that time tlhe
aired theO culvert which Joins the two bodies together aid installed
aro rails on thoc culvert. IThe town maintainz the roadw~.ys on the dara
cauccuay. The dar. has bccn fcrnccd on the dc'tm stream face '.:ith a
f(:ice ainJ the gate structure aAd GOvrfloUi Structure have also bccn

nist and final dam is the V~ca~:Ren-ivoir Corroration Dar.i ich is
m.adc. -ip of tw-o mills - ,.TF/~Davidron own.'.ng 5/6. The I'ancnauo Rlecervoir

ion block dnsm as Morifcrd, and has a gatr structure .-ith a 21 square-
sazc ty.,.c of operation with a %rcrtica1 scrcw and nut. Th~e opiliwaMy

;Ih th,1e too~ of the dam anld hI~f removable flash boards. T"Aho spilli-ay is
,h and is practically 10' high alnd ca-1r1ics flash boards 10 iligh. Thiis
.11;, had L-1anitc block Gnard rails, but after -the 15" fl Ond the -'asra-
!partm~erkt of Public I..orks, Divisicit of 'W-ater-ways, made a study of the
id D,=; wich is just douwn strcam fromr. the Vanchaug, D)ar and was dsxna-ed
flood. They decided to spend conSidlerable money on the !Tanchatug flea-
so that i t vould act as a flood control d-mn and would thus protect the

id Dam: instead of spendingC a lar,-c anPiount of mroney on the Steveris Pond
*near a-- beneficial result-'. To do th4.3 they rai.-cd the dam's height
rciniforced the dam- by a(]!*ig a ioslop crbanlawnit to the back Side

Thc toin higliay alsco crosse.s this on At the sam~e tim~e, the, State
spillway- and the brirlge- over thoi zpillway c-d carried tac spilliwmy

iback toe of the dam: iawl covercdl this opiliway to t~his pnint where it.
into thr, str azn. This i the st;,Le- ctrcari which the Zite str fucturre: I
o. TI.e gate structiir and the orpIllway. structure have als7o beevn chnnged
:i. and fenced in by the ~cvirCorpaiiy. The front face of the

the oridial. granite block vall is rip rtrp. The highway crossing the
itained by the tomwn u-d hazs concrctu and cable gulard rails- - also
'lie town.

!cw. Ring', Shop Da., the 1!'o" Ilusm Da,.- aid the '.'fliitin iEstatc Pond' Dan
--itcdI in the Tomni of 1iorthbrid-c. Lackc- Darl and 1'axichaug[- Damn r
the Town,. of' Sutton and thc I'urfurd fliv;r Reservoir Dcuii is locatcd in

1' ougas.Portions of lacl-cy PscnO are in Sutton and UxebridLe and
C "nunclinug 7ond ir,: ;n "utton and iDom-1nn. Portions of the F~xford

d up by the Power llouse Daz.t aro in Northbridge and Sutton. The other

.Icmri have beer,.el maintaiaed yearly, kteeping all brush and grass
lo4 nj -Il nccesnary pointin- and raconry, repairin-; structures, etc.

*The annual. inspection uced to be done, by the ',orccstC-rY County
it is riot hiandkr] b'r th9, 3tnt., of " asachusetts. Wehave ili.ays

1rie~toed on thc :vinteona iiu of all Ulicno den--s. Thywcre viewerd in
1974 b.,, "r. T,s -r.can of tlie :ravell21'5' Tisurorncu Co:jpnry. lie
"I agaiJ ini 197. Thc darz arc ?v);. su:: ed axid reg'iolated by the
le 'W.tcr Co" ;rny Mir, !Lispucts ruiK naiintair-n the structur-s on w I
is writh vinits "o th10 rhut, as ncccszorrr, ep~nrlin- oni weaithei' condli-
,ctimeqo durir4 critical rteriorls U-:3 i (-icni ar oftencr t-han ori"e

Kunnchaug :,:,l war~ built in 1036 an,", rtvamp eJ in 1960 and the 'unmford rivcr
ilt in 2Z,: Theli Lack-., iDao, i ii o was built, arceund tl-e tin e of -

z)S
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WHITIN RESERVOIR DALM

13. Downstream spillway discharge channel

C-8



WHITIN RESERVOIR DAM

0.

1.Roadway bridge over spillway approach channel

f-S

1,2. Footbridge over spillway crest

C-7S



WHITIN RESERVOIR DAM

9. Gate structure on upstream face of dam

10. Low level outlet

at base of downstream

-ace of dam.

C-6 8



WHITIN RESERVOIR DAIM

S

7. Seepage at base of downstream rubble masonry wall
about 20 ft. left of the low level outlet

3. Seepage at base of downstream rubble masonry -.all
about 2 ft. left of the low level outlet

C-5



WHITIN RESERVOIR DAM!

5. Downstream rubble masonry face

-. 6. Downstream rubble
masonry face

C- 4



TWHITIN RESERVOIR DAM

3. View along crest of dam

4. Crest of dam and downstream face

c- 3
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WHITIN RESERVOIR DAM

1. Upstream face of dam

2. Stone riprap on upstream slope of dam

(photo taken by others)
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t, roicr iioucr2 Da.-. Thd,)c-r.n havo Ltoz, throu ;h Cmv-ral criticl. floods,
particularly the Afhocl of 1955 %rhol 1-11 b-A 1.3.69 inclics of rain basTha11y ovcr
a Lfirco-day poriod i;.th 10 inl:,r.hn cor.J .; og 'u

-Thcsc strutcturcs that are not cnc.ozcl-, in thc plant -IrcI,:,-xu al?. postrd
foCrr trc :passir., -2:.-d irm ive vei-, 6ood craptimn -ith the p&.icc. forces in the
tlu-ce tovms nd w ha,.% Very fcw p1'ublorsv3-i Ll vandalism.

The ,.:ur'ord anid 1 ncha,,- Dzar: (z,: imll as the CarpenterRzc'cr Da;- w ri ch
was a pow'zr Ja, and cold to the 7Th. dmvilile Water Cor.-pany) werc. built ta store
water to ma.zke sure that thc cdiffcrcnt co1:piics oi~piin6 shire:cS i iiavc a con t-.v-It
supply of wntcr to opcr-'t., throu~hout Lhc 'I The a:rxtnt - :~ t-) be J r..

'.all rcs~trict.,-2i. This praet3z I: - ti- fol; cy co'~ th.tic
rT'il.3 Lr,- nIL -~cI:-. alld aru not wh'lydm~c ;Lon vvit,': p :t-!: 2u irire t.rc
are mare coipers arirl th ruztrnvoir3,w ry t-o f, !:,r0r LhrI i.;p rduiqcapa

The land undmr the r-esci-voir; --ms acquiredl for flt~g ih~ and aro not
dir Cct2.y omvIL' but th( am atid u nL x ue-iZ~ -ma'tonud are :! c 2'c*

LI re ic :; 'urthL-,r infor-al~ion -you iL~ hC wl~ci to have, fill bu -glad
to try to obtain it for you.

Very truly :'Ou.:,

D.) J3 pp

* 79
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