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DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION. CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

REPLY TO
NEDégTENT!ON OF : Aqgggg{pn For
NTIS GRA&I
s o E AUG 11 1385
Unannounced
Justitication____~_____

Honorable Edward J. King

Governor of the Commonwealth off By

Massachusetts _2}Stribution/

State House oo T ]
A

Boston, Massachusetts 02133 ___XEEEQP%litV Codes

Avail andfor ]
L;‘st
Dear Governor King: A

Special
Inclosed is a copy of the McTaggarts Inspection Report,
which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment 1is included at the
beginning of the re ort. I have approved the report and support the
findings and recomn 1dations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally mportant part of this program.

ovic

voPY
NSPECTED
1

A copy of this repor: has been forwarded to the Department of Environ-
mental Quality Engin-:ring, the cooperating agency for the Commonwealth
of Massachusetts. I addition, a copy of the report has also been
furnished the owner, ‘‘rocker Technical Paper Company, 431 Westminster
Street, Fitchburg, Mz sachusetts 01420,

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

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

Sincerely,
WM sl
Incl B. SCHEI
As stated Colonel, Corps of Engineers

Division Engineer
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National Dam Inspection
Program

Phase I Inspectlon Report
Brief Assessment

Identification No: MA 00879

Name of Dam: McTaggarts Pond

Town: Fitchburg

County and State: Worcester County, Massachusetts
Stream: Phillips Brook

Date of Inspection: November 28, 1979

The impounding facility at McTaggarts Pond is a
458~foot long, 23 foot high stone-~earthfill structure
with upstream and downstream concrete retaining walls.
The date of construction of the original dam 1s unknown
but it was substantially reconstructed in 1928 and
repaired in 1956. -The spillway which is a 158 foot
long ungated broad crested welr has a crest at eleva-
tion (E1) 636.0., The outlet structure, located adja-
cent to the spillway includes a discharge pipe to a mill
downstrean and a low level outlet,

There are deficiencles which must be corrected
to assure the continued performance of this dam. This
conclusion is based on the visual inspection of the
site, a review of available data, and a review of
operating and maintenance procedures. Generally, the
dam is in falr condition.

The following deficiencles were observed at the
dam: Seepage at the toe of the downstrean retaining
wall; seepage through the Joints in the concrete at
the outlet structure; severe spalling of the concrete
on the spillway side walls; bulging of a downstrean
retaining wall; displaced riprap and brush growing
through the riprap; erosion on the top of the right
(west) embankment section; and rubble, boulders and
debris in the downstream channel.

MCTAGGARTS POND DAM




Based on the Corps of Engineers' guldelines, the
dam has been classified in the "small" size and in the
"high" hazard categories. The drainage area is 15
square miles. A test flood equal to 1/2 the probable
maximun flood (PMF), was used for this analysis. The
peak test flood inflow is estimated to be 8,060 cubic
feet per second (cfs). The peak test flood outflow of
8,010 cfs with the pond at El1 642.1 will overtop the
dam by a maximum of 0.5 feet. Hydraulic analyses
indicate that the spillway can discharge 6,910 cfs at El
641.6 which is the low point on the top of the dam.

The spillway can discharge 86 percent of the test flood
before the dam is overtopped.

It is recommended that the Owner enploy the
services of a qualifled registered engineer to inves-
tigate the seepage at the outlet structure and at the
toe of the downstream retaining wall and the bulging of
the downstream retaining wall. The Owner should
implement the recommendations by the consultant. 1In
addition, the Owner should repair the deficlencies
listed above and as described in Section 7.3. Also,
the Owner should instltute a technical inspection
program and a written definite plan for the surveillance
and warning system during periods of unusually heavy
rains and/or runoff.

The measures outlined above and in Section 7
should be implemented by the Owner within a period of

one year after the receipt of this Phas
Report. .. ///g’

L Edward M. Greco, P.E,
ProJect Manager
Metcalf & Eddy, Inec.

N ~)
AT R
XAZLTLAN

Massachusetts Registration
No. 29800

Vice President
Metcalf & Eddy, Inc.

Massachusetts Reglstration
No. 19703
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Y This Phase I Inspection Report om McTaggarts Pond Dam

: has been revieved by the undersigned Reviev Board members. In our
opinion, the reported findings, conclusions, and recommendations are

o consistent with the Recommended Guidelines for Safety Inspection of

Dams, and with good sngineering judgment and practice, and is heredy
submitted for approval.

‘ /
ARAMAST MAHTESIAN, MEMBER

Geotechnical Engineering Branch
Engineering Division

¢ Gy 1T

CARNEY M. TERZIAN, MEMBER
Design Branch
Engineering Division

—~

RICHARD DIBUONO, CHAIRMAN
Water Control Branch
Engineering Division

APPROVAL RECOMMENDED 3

';' %zl.uu'n ; 7

Chief, REvgineering Division




PREFACE

p This report is prepared under guidance contained
T in Recommended Guidelines for Safety Inspection of Dams,
- for a Phase I Investigation. Copies of these guidelines
@ may be obtained from the Office of Chief of Engineers,

jou Washington, D.C. 20314. The purpose of a Phase I Inves-
tigation 1is to identify expeditiously those dams which
may pose hazards to human 1ife or property. The assess-
ment of the general condition of the dam 1s based upon
avallable data and visual inspections. Detailed investi-
gations, and analyses involving topographic mapping,
subsurface investigations, testing, and detalled compu-
o tational evaluations are beyond the scope of a Phase I
investigation; however, the investigation is intended to
i1dentify any need for such studies.

DR

In reviewing this report, it should be realilzed
that the reported conditlion of the dam is based on obser-
vations 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 sta-
bility 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 1s important to note that the conditlion of a
dam depends on numerous and constantly changing internal
and external condlitions, and is evolutionary in nature.
It would be incorrect to assume that the present condi-
tion of the dam will continue to represent the condition
of the dam at some point in the future. Only through
continued care and inspection can there be any chance
that unsafe condltions be detected.

Phase I inspections are not intended to provide
detailed hydrologic and hydraulic analyses. In accor-
dance with the established Guldelines, the Spillway Test
Flood is based on the estimated "Probable Maximum Flood"
for the region (greatest reasonably possible storm run-
off), or fractions thereof. Because of the magnitude and
rarity of such a storm event, a finding that a spillway
will not pass the test flood should not be interpreted
as necessarlily posing a highly inadequate condition.

The test flood provides a measure of relative spillway
capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general conditions
and the downstream damage potential.

MCTAGGARTS POND DAM
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1.1 General

e o
NATIONAL DAM INSPECTION el
PROGRAM

PHASE I INSPECTION REPORT
MCTAGGARTS POND DAM

SECTION 1
PROJECT INFORMATION

a. Authority. Public Law 92-367, dated August

, 1972, authorized the Secretary of the Army,
through the Corps of Englneers, to initiate a
national program of dam inspection throughout
the United States. The New England Division of
the Corps of Engineers has been assigned the
responsibility of supervising the inspection
of dams wlthin the New England Region. Metcalf
4 Eddy, Inc. has been retained by the New
England Division to inspect and report on
selected dams in the State of Massachusetts.
Contract No. DACW 33-79-C-0054, dated March
27, 1979, has bteen assligned by the Corps of
Engineers for this work.

Purpose:

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

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

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

MCTAGGARTS POND DAM
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1.2 Description of Project

a.

wocation. The dam is located on Phlllips
Brook, a tributary of the Nashua River (see
Location Map) and lies entirely within the
City of Fitchburg, Worcester County, Massachu-
setts. The coordinates of this location are
latitude 42 deg. 34.7 min. north and longitude
71 deg. 50.6 min. west.

Description of Dam and Appurtenances. The
impounding facllity at McTaggarts Pond Dam is
a stone-earthfill structure with upstream and
downstream concrete retaining walls. The dam
is 458 feet long and a maximum of 23 feet high
(see Appendix B, Figures B-1 through B-3 and
Overviev Photograph). The dam is comprised of
an east and west embankment section on either
side of a concrete spillway. The west (right)
section, which is separated from the spillway
by a gated concrete outlet structure, is
approximately 230 feet long and 30 feet wide.
The east (left) section 1s approximately 70
feet long and 17 feet wide. The upstream
slopes of both embankments are protected with
riprap. The downstream concrete retaining
walls are battered at 1:7 (horizontal to
vertical). The tops of the embankment
sections are covered with grass., The maximum
elevation of the west section is 641.7 feet
and that of the east section is also 641.7
feet. Downstream of the west embankment is a
39-foot long stone masonry retaining wall.
This wall, which is 10 feet high, is perpendi-
cular to the dam axis. The wall has bulged
outward at the top. Seepage was flowing at
about 2 gallons per minute at the toe (see
photographs No. 7 and No. 8 in Appendix C).

The spillway is a flat, broad crested weilr
constructed of concrete over stone-earth fill,
The crest is 158 feet long and at E1 636. The
available drawings for the splllway show
provisions for the installation of flash-
boards. However, the pipe sockets were not
visible during the inspection and conver-
sations with the representatives of the owner
Indicated that flashboards have not been used.
The east (left) sidewall of the weir is

MCTAGGARTS POND DAM




concrete about 17 feet long and one foot thick.
The west side wall which separates the spill-
way from the outlet channel is also concrete
and is 18 feet long and 1 foot thick. Dis-
charge is over the weir, down the face, and
into a stream bed. Boulders, rubble, and
debris have been deposited against the down-
strean splllway wall at roughly the center of
the spillway. This filll1 extends halfway up
the wall (see photograph No. 6).

There 1s a concrete intake structure located
west of the spillway (see Figures B-2 and B-3
for details). A 29 foot long spillway training
wall extends around the end of the dam embank-
ment such that it also serves as an upstrean
retaining wall for the dam. A steel bar rack
is located at the entrance to the intake chan-
nel (see photograph No. 5). The stream bed

at the intake is at E1 625.5 and the floor

of the intake channel is at El1 627. The in-
take channel as shown on the 1956 drawing
(Figure B-3), has a 4.75 by 5.5 foot wooden
slide gate that 1s operated by a rack and
pinion mechanism. This mechanism 1s presently
housed in a steel shed on a concrete slab

above the outlet channel. The gate is report-
edly operable. The invert of the slide gate

in the outlet channel is at E1 627. The
opening at the slide gate is 5.0 feet wide and
4.6 feet high but it necks down to a 3.5 foot
diameter discharge pipe at the outlet Just

3.5 feet downstrean of the gate. The 3.5

foot dlameter plpe transitions to a 12-inch
diameter plpe Just downstream of the dam. This
l12-inch pipe carries water to the Crocker
Technical Paper Company mill further downstrean.
(see photograph No. 2). Approximately 1.5 feet
east of the intake channel 1is the entrance of
the low level outlet. The invert of the
upstream low level outlet, which is 2.0 feet
square, 1is at El 625.5. The downstrean
opening which is 2.79 feet high by 2.0 feet
wide is at E1l 624.75. Flow from the low level
outlet is directed by a low stone wall into
Phillips Brook immedlately downstream of the
dam. The wooden gate for the low level

MCTAGGARTS POND DAM
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outlet is equipped with a hook for lifting S
the gate. The gate was reportedly last opened oot
iD in 1956 when repairs were made to the upstream
' face of the dam. Access to the slide gate, to
the discharge pipe and the low level outlet
is by a footpath along the western dam section.

¢c. Size Classification. McTaggarts Pond Dan
- is classified in the "small" category since it
has a maximum height of 25 feet and a maximum
storage capacity of 112 acre-feet.

L d. Hazard Classification. The valley downstrean
- of the dam is steep and in places the strean
is incised into bedrock. The width of the
valley varies from 140 feet at the dam to as
little as 25 feet further downstream. In addi-
tion to the restriction imposed by the Sanborn
. Street bridge, there is a mill 700 feet
il downstream that spans the channel and
restricts flow through an arched culvert.

Failure of the dam with the pond at El 636.0
would produce a backwater 26 feet high at the
mill culvert. It is likely that this flood
could result in significant property damage and
posslible loss of more than a few lives.
Accordingly the dam has been placed in the
"high" hazard category.

e. Ownership. The dam 1s presently owned by the
Crocker Technical Paper Company, 431 Westmin-
ister Street, Fitchburg, Massachusetts 01420,
Mr. Gordon Cleveland (617-345-7771) granted
permission to enter the property and inspect
the dam.

f. Operator. The dam is operated by personnel
from the Crocker Technical Paper Company.

5. Purpose of Dam. Water from McTaggerts Pond is
used as process water in the manufacture of
paper at the Crocker Mill located one half
mile downstream. There 1is an abandoned gener-
ating station located on the bank of Phillips
Brook adjJacent to the Crocker Mill. This sta-
tion was reportedly bullt in the late 1920's
to supply electricity to the mill., It was
abandoned in the late 50's or early 60's.

MCTAGGARTS POND DAM
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Water to power this generator was drawn from
the McTaggarts Pond by a cast iron discharge
K pipe line through a T-connection and valve at
W the mill. The valve was operated during the
| visual inspection by employees of the mill.

h. Design and Construction History. The original
dam at the site, which was built sometime
- before 1924, consisted of earthfill contained
N by upstream and downstream stone masonry
retaining walls. The spillway had a sloping
concrete face upstream and a vertical stone
masonry wall downstrean. According to an
early inspection report there were two 3 foot
by 5 foot discharge gates located in the
outlet structure at the west end of the
spillway. The inspection report of 192%&,
which is the first avallable, lists the
owner as the American Woolen Company and
states that the dam was abandoned.

In 1925 the Worcester County Commissioners act-
ing through the County Engineers Office
inspected the dam and subsequently ordered
repairs to be made. These repairs are listed
in the inspection reports of 1925 and 1926

[ when a follow-up Inspection was completed

' (Figures B-11 and B-12).

The dam changed owners sometime between 1926
and 1928 after which the dam was reconstructed
by the new owner, Crocker Burbank and Company.

- The details of the reconstruction are shown on
Figure B-2.

Inspections of the dam were made periodically
between 1928 and 1941 and describe the dam as
in good condition. In 1943 a 3-inch layer of
gunite was applied to the crest of the
splllway. A new trash rack was installed a
year later. Gunite was again applied to the
dam in 1949, this time to the inside face of
the eastern- most spillway section.

The 1955 inspection report (Figure B-13) noted
) that durlng a storm on October, 15, 1955, the
- eastern splllway abutment was above water

p—
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whereas the western abutment was under water.

Based on this information the Worcester County
)] Engineer ordered the owners to raise the
' abutments and earth embankments 2.6 feet.
Until these changes were implemented the
owners were ordered to sand bag the
embankments. The following year, the dam was
repaired as ordered. A construction drawlng
detailing the work performed is included as
Figure B-3 in Appendix B.

In 1961 the spillway crest was repaired using
. a 3-inch thick layer of gunite. The gunite
o was placed starting from a point 3 feet up-
stream of the crest and extending over the
crest onto the downstream face by about 1
foot.

In 1975 the Massachusetts Department of Public

Works inspected the dam and recommended

' repalirs consisting of the investigation of
seepage downstream of the gate house, repair
of spalling side walls, repair of the
downstream stone masonry retaining wall, and
removal of brush and debris around the dam.

. The Phase I Inspection revealed that the brush

‘ had been removed but the debris downstrean of
the spillway was stlll there. The other
recommendations have not been carried out.

o i. Normal Operational Procedures. The outlet
gate to the discharge pipe Just west of the
[ spillway 1is reportedly operable. It is report-
= edly closed once a year to allow the line to
be drained when the paper mill is shutdown
for the Christmas holidays. The spillway is
ungated and has no flashboards. The low level
outlet was reportedly last used in 1956.

1.3 Pertinent Data

a. Drainage Area. The drainage area for
McTaggarts Pond is approximately 9,600 acres
(15 square miles). Of this, 1,408 acres (2.2
square miles) are directly tributary to Winne-
keag Lake at the head of the basin, Below
Winnekeag Lake, Phillips Brook has an average
slope of 1 percent. The dralnage basin contains
the town of Ashburnham but otherwise consists

v of hilly woodland that is sparsely inhabilted.

MCTAGGARTS POND DAM
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Only about 4 percent of the total drainage area
is ponds and swamps.

Discharge at the Dam Site. The outlet struc-
ture contains both the main outlet to the
Crocker Mill and the low level outlet. Whereas
the main outlet 1is closed once a year, the low
level outlet was reportedly last used in 1956
while the dam was undergoing repairs. The
entrance to the main outlet is 5.0 feet wide
and 4.6 feet high but transitions down to a
3.5 foot diameter pipe with an invert at El
627.0. A 12-inch diameter plpe is connected
to this plpe immediately downstream of the

dam (see photograph No. 2) and transmits water
to the Crocker Mill. At the entrance to the
outlet structure, the low level outlet is 2
feet square. Thereafter, the bottom of the
low level outlet slopes downward such that

the outlet dimensions are 2.79 feet high and
2.0 feet wide (see Figure B-2). The low

level outlet can discharge 58 c¢fs with the
pond at El. 635.,5.

Normal discharge at the dam site flows over
the ungated 158-foot long spillway into the
Phillips Brook stream channel (see Photo-
graph No. 9). Flows have not been recorded at
thls site and therefore the maximum flood
discharge is unknown. However, hydraulic
calculations indicate the spillway can
discharge 6,910 cfs when the water level is
at E1 641.6 which is the low point on the
dam. During the test flood (1/2-PMF), the
peak discharge would be 8,010 cfs with the
pond at El. 642.1 which means the dam will
be overtopped by 0.5 feet.

Elevation (feet above National Geodetic
Vertical Datum (NGVD)). A benchmark was
estatlished at E1 636 on the crest of the
spillway. This elevation was estimated from a
1956 construction drawing.

(1) Top dam: 641.7
(2) Test flood pool: 642.,1

MCTAGGARTS POND DAM




(3) Design surcharge (original design):
Unknown

n (4) Full flood control pool: Not applicable
- (N/A)

(5) Recreation pool: N/A
(6) Spillway crest: 636.0

.y (7) Upstream portal invert diversion tunnel:
N/A
(8) Stream bed at centerline of dam 618.0
- (9) Tailwater: 621.5
d. Reservolr
(1) Length of maximum pool: 1,300 feet
( (2) Length of recreation pool: N/A
(3) Length of flood control pcol: N/A
e. Storage (acre-feet)
‘ (1) Test flood surcharge (total): 116 at El
642.1
(2) Top of dam: 112
- (3) Flood control pool: N/A
B (4) Recreation pool: N/A
(5) Spillway crest: 69
F. Reservoir Surface (acres)
¥(1l) Top dam: T.7
. ¥(2) Maximum pool: 7.7
i? (3) Flood-control pool: N/A
(4) Recreation pool: N/A
*(5) Spillway crest: 7.7
1> ¥Based on the assumption that the surface area will not

significantly increase with changes in reservoir ele-

vation from 636 to 642,1. g MCTAGGARTS POND DAM
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g. Dam

(1) Type: stone-earthfill with upstream and
downstrean concrete retaining
R walls

g (2) Length: West Section: 230 feet
East Section: 70 feet

- (3) Height: 23 feet

(4) Top width: West Section: 30 feet
East Section: 17 feet

- (5) Side slopes: Upstream: 1 1/2:1
Downstream: vertical
(concrete wall)
- (6) Zoning: Unknown

(7) TImpervious core: Unknown

-y

(8) Cutoff: None shown

(9) Grout curtain: Unknown

[ i. Spillway
(1) Type: Broad crested welr - no
flashboards

(2) Length of weir: 158 feet
- (3) Crest elevation: 636.0
(4) Gates: None

(5) Upstream channel: concrete floor and
sidewalls

(6) Downstream channel: Downstream face of
welr concrete. Below this is stone
rubble over a natural stream bed.

\ J. Regulating Outlets. The outlet to the dis-
charge pipe at the dam is a 4.75 by 5.5 foot
wooden slide gate located adjJacent to the west
end of the spillway. The outlet necks down to

i MCTAGGARTS POND DAM




a 3.5 foot diameter stub conduit. From this

stub a pipeline of varying sizes transmits the

water to the plant (see Overview Photograph
n and photograph No. 2). The gate 1s reportedly
b used every winter. Also located in the outlet
structure 1s a 2 x 2 foot low level outlet
which has a wooden sllde gate and an attached
lifting ring. Reportedly this outlet was last
used in 1956 (see photograph No. 5).

L Te
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SECTION 2

ENGINEERING DATA

General. Several drawings and previous inspection
reports are avallable for licTaggarts Pond Dam. A
drawing (Figure B-2) dated 192& details the
reconstruction of the dam to the previous dam. A
1943 drawing shows the concrete cap for the
spillway. A drawing dated 1956 and a Technical
Specification dated 1955 (Figures B-3 and B-4)
detail how the abutment walls and embankments were
to be raised. The remaining data availatle for
this evaluation were visual observations made
during inspection, review of previous inspection
reports, and conversations with representatives of
the owner.

We acknowledge the assistance and cooperation of
personnel from the Massachusetts Division of Water-
ways, the Worcester County Engineers Office, Mr.
Gordan Cleveland and Mr. Donald Crocler of the
Crocker Technical Paper Company.

Construction Records. The orily construction
records are the specifications and drawings
referred to in Section 2.1 and included in
Arpendix B. There are no as-bullt drawings for
the dam or appurtenant structures.

Operating Records. MNo operating records are
avallable for the dam. No daily record is kept of
pool elevation or rainfall at the dam site.

Evaluation

a. Avallability. There is limited engineering
data available for this dam.

b. Adequacy. The lack of detailed structural
data did not allow for a definitive review.
Therefore, the evaluation of the adequacy of
this dam 1s based on the review of available
drawings and reports, review of past inspec-
tion reports, visual inspection, past
performance history, and engineering Jjudgment.

MCTAGGARTS POND DAM
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RS
b c. Validity. Comparison of the available
drawings with the field survey conducted - S
during the Phase 1 inspection indicates that "”];'”';*”‘
the available information is valid. The ele- N

vations given on the drawings compare favor-
ably with the elevations obtained during the
Phase 1 inspection.

MCTAGGARTS POND DAM -  ’ o
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[ SECTION 3

r VISUAL INSPECTION

3.1 Findings

4 a. General. The Phase 1 Inspection of the dam at
McTaggarts Pond was performed on November 28,
P 1979. A copy of the checklist is included in
Appendix A. Previous inspections were
conducted periodically by the Worcester County
1 Engineers from the first recorded inspection

! in 1924 to 1964 after which the Massachusetts
k Department of Public Works took over the
inspections. These inspection reports are
give? in Appendix B (see pages B-8 through
B~15).

b. Dam. The dam is in fair condition. There
is minor spalling evident, wlth generally less
than 1/4-~inch penetration on most of the
concrete wall surfaces which are located on
the downstream side of the embankment sections.
Heavy efflorescence was visible on the western
downstrean wall adjacent to the gate structure
and at this location spalling had penetrated
1/2-inch into the face (see photograph No. 2).

The upstream slope of the dam is covered with
riprap that has been dilsplaced at the water
line. Growing through the riprap are many
small bushes that have been cut back but not
removed (see photograph No. 1).

The downstream retaining wall located perpen-
dicular to the right (west) embankment section
has bulged at the top and is 4 feet out of
plumb. It is braced in the area of the bulge
with a rotting log (see photograph No. 7). At
the bottom of this wall seepage 1s flowing

at an estimated rate of less than 1 gpm. There
was no evidence of piping or boils,

¢. Appurtenant Structures. Discharge from the
pond 1iIs over a 158 foot long concrete splll-
way. There were no flashboards on the spill-
way. The crest of the splillway adjacent to

MCTAGGARTS POND DAM
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the sidewalls appeared to be smooth with a S
minimum of spalling. However, at the spill- Lol
way abutments there was severe efflorescence
and spalling of concrete from the sidewalls
along the waterline upstrean of the crest

and on the downstream face of the sidewalls.
Spalling had penetrated over two inches in
places but no steel reinforcing was visible.
(see photographs No. 3 and No. 4). The down-
stream face of the spillway was not visible
due to flow and because of boulders stacked
against the wall. The boulders appear to
have been dumped at the site however the
reason for this is unknown. These boulders ST e
contained branches and other wood debris washed oo ot
over the spillway (see photograph No. 6). - .

The outlet structure is located between the e
right (west) embankment section and the SRR
spillway. This structure can discharge water Lol el T
to the crocker Technical Paper Company mill v e
via a pipe of varying materials and diameters. T
It also contalns the low level outlet. L

The entrance to the outlet has a steel slat
trash rack that is slightly rusted. On the
deck above the outlet, the channel is
covered with a metal grate and a heavy

steel plate. The upstream side of the

deck is protected by a metal hand rail.
Adjacent to the trash rack is the operating
mechanism for the low level outlet. Only
the section above the water line was visible
and consisted of a board held in place by a
metal gulde attached to the concrete., The
top of the board was equipped with a metal
ring for 1lifting. The board was severely
weathered and both the metal guide and ring
were rusted (see photograph No. 5). The
operating mechanism for the main outlet is
housed in a metal shed that is bolted to the
concrete deck. The operating mechanism 1s

a hand operated ring and pinion gear mech-
anism that 1s rusted but reportedly operable.

On the downstream face of the outlet structure

are several Jolnts in the concrete from which
a small amount of water is seeping. There is
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a minor amount of efflorescence assocliated
with the seepage. Seepage 1s also emanating
from the low level outlet and is flowing at
approximately 1 to 2 gpm.

d. Reservoir Area. The area around McTaggarts
Pond consists of wooded hillsides that are
sparsely developed with single family housing.
Land on the both sides slopes down to the pond
at about 9 percent.

e. Downstream Channel. The channel 1s approxi- Co .
mately 140 feet wide at the downstream edge of Ry
the dpillway and narrows to about 42 feet at LT T
the Sanborn Street bridge located 85 feet o e
downstream. The bottom and east bank of the L e
discharge channel below the spillway are AT
unlined. The west (right) bank is protected .ol el
by a 3 1/2 foot high dry stone masonry wall AT
down to the Sanborn Street bridge. This wall LT e
also serves to direct flow from the low level
outlet into the stream channel. The bed of the
drainage channel is partly covered with grass.
The east and west banks support a modest
growth of brush and small trees (see photo-
graph No. 9).

Flow under the Sanborn Street bridge is through
a divided opening which has a total area of

471 square feet. downstream of the bridge .
approximately 700 feet, the stream flows .
under a mill building and Westminlster Hill AN
road (see photographs No. 10 and No. 11). Under e
the mill is a concrete box culvert 16.5 feet T B
wide and 11.5 feet high which changes to arched
stone beneath the road. From there the water
flows approximately 1,000 feet to the Nashua
River.

Evaluation. The above findings indicate that the TR
dam Is in fair condition and that there are R
several deficlencies which require attention.
Recommended measures to improve these conditlons
are stated in Section 7.3.
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SECTION 4
3 OPERATING PROCEDURES

4,1 Procedures. Personnel from the Crocker Technical

Paper Company reportedly visit the dam daily.

Normal operating procedures at the dam consist of
- leaving the slide gate open at the outlet struc-
ture and regulating flow to the mill by valves
located downstream. Reportedly the slide gate 1is
closed and opened at least once each year. The
low level outlet was last used during reconstruc-
tion of the dam in 1956.

Maintenance of Dam. The dam was reconstructed in
1928 and received extensive repair work in 1956.
Since then there has been deterioration of the
concrete at the splllway sidewalls (see photo-
graphs No. 3 and No., 4) and an overall deterioration of
the downstream retaining wall (see photograph

No. 7). Generally the dam is not well maintained.
Hovever, the embankments are kept free of brush
and the reservoir and downstream area of the
spillway are cleared of debris twice a year.

There is an extensive accumulation of boulders,
rubble, and debris in the discharge channel
immediately downstream of the spillway. Also, a
few small trees and a moderate growth of brush
have been allowed to grow on the banks of the
downstream channel (photograph No. 9).

Maintenance of Operating Facilities. Only the
downstream end of the outlet conduits, the slide
gate operating mechanism, and the pulling ring and
beam for the low level outlet were visible at the
time of the inspection. The discharge pilpe
appears to be in good condition. The slide gate
operating mechanism 1is slightly rusted but is
reportedly operable. The low level outlet pulling
ring and beam is heavily weathered wood with a
steel loop bolted to the top. This outlet has not
been used since 1956 (see photograph No. 5).

Description of Any Warning System in Effect.
There 1s reportedly an informal warning system in
effect at the dam. However, there are no written
procedures for this warning system. We under-
stand, through oral discussion, that the dam is

MCTAGGARTS POND DAM
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visited daily and more frequently during inclement
weather. In the event of an emergency, the e
inspector would notify officials at the mill who X [ B
would notify local officilals. AT

Evaluation. Although personnel from the mill
visit the dam regularly, the maintenance program
is not adequate. There is no regular program of
technical inspection or a written warning system
posted at the mill. This is undesirable consid-
ering the dam is in the "high" hazard category.
These programs should be implemented by the
Owner, as recommended in Section 7.3.

MCTAGGARTS POND DAM
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SECTION 5
HYDRAULIC/HYDROLOGIC

5.1 Evaluation of Features

a.

General McTaggarts Pond has a 15-square mile
drainage area, 2.2 square miles of which are
assoclated with Winnekeag Lake located
upstreamn. Below Winnekeag Lake only 1 percent
of the area is ponds and swamps (see Figure
D-1, Drainage Area Map). The land is hilly,
wooded and mostly undeveloped.

McTaggarts Pond Dam is a 23-foot hlgh stone-
earthfill dam with upstreamn and downstream
concrete retaining walls. The dam was recon-
structed in 1928 and repaired in 1956. The
spillway is a 158-foot long, ungated, broad
crested welir.

The low level outlet is a wooden slide gate
adjacent to the west end of the spillway. The
maximum opening provided by the slide gate 1is
2 feet wide and 2 feet high. Thils opening can
discharge a flow of 58 efs when the pond is at
El 636.0, the elevation of the spillway. WVith
the pond at El1 636.0 and assuming no inflow,
the outlet can lower the pond by 1 foot i1n
about 2 hours.

Design Data. There are no hydraulic or
hydrologic computations available for the
design of the spillway.

Experience Data. Detalled hydraulic records
are not kept for this dam. There are no
records available for the storms in 1938 or
1955 and there 1s no record of the highest
water level to date.

Visual Observation. The dam consists of a
spillway flanked by two embankments that
extend into natural ground. Both the spill-
way and low level outlet discharge into the

MCTAGGARTS POND DAM
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unlined stream channel of Phillips Brook.
Discharge from the main outlet 1is through the
discharge pipe to the mill and is controlled
by a wooden slide gate.

Test Flood Analysis. McTaggarts Pond Dam has
been placed in the "small" size category and
in the "high" hazard category. According the
Corps of Engineers' guidelines, a spillway
design flood ranging between the one-half
probabtle maximum flood (PMF) and the full PMF
should be used to evaluate the spillway. In
the following analysis the one-half PMF was
used.

The PMF was selected as 1,150 cfs per square
mile (CSM) for the section below Winnekeag
Lake. This calculation is based upon the
average slope of the drainage area of 1.2
percent, the pond-plus-swamp area to drainage
area ratio of 1 percent, and the US Army Corp
of Engineers' gulde curves for Maximum
Probable Flood Peak Flow Rates (dated December
1977). A point between "Rolling" and "Flat
and Coastal" was used to determine the peak
flow rate. Applying the 1/2 PMF rate storm to
the 13 miles of dralnage area below Winnekeag
Lake results in a calculated peak flood flow
of 7,400 c¢fs as the inflow test flood. In
addition, flow 1s contributed from Winnekeag
Lake located upstream approximately 8 miles.
In the test flood analysis there is a 1.9 hour
time delay before water flowing over the
splllway from Winnekeag Lake reaches
McTaggarts Pond. At that time it will contri-
bute 660 cfs additional flow for a total test
flood inflow to McTaggarts Pond of 8,060 cfs.
By adjusting the inflow test flood for sur-
charge storage, the maximum discharge rate was
established as 8,010 cfs with a water surface
at 642.1.

During the test flood, the dam would be
overtopped by a maximum of 0.5 feet with
discharge over the crest at 0.9 cfs per foot.
The depth at critical flow would be 0.3 feet,
with a velocity of 3.1 feet per second. Total
crest flow would be over 190 cfs.
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Dam Fallure Analysis. Hydraullc calculations
indicate the spillway can discharge 6,910 cfs
with the pond at El. 641.6 which is the low
point on the top of the dam. This amount of
flow would produce a backwater 15.3 high
behind the Sanborn Street bridge and 31.6 feet
high at the Mill culvert. Faillure of the dam
at maximum flow would produce a flow of 9,500
cfs and would cause the backwater to rise an
additional 1.4 feet at the Sanborn Street
bridge and 3.8 feet at the culvert under the
factory.

In elther case the bridge and mill would be
inundated resulting in severe damage and
possible loss of life. For this reason the
dam has been placed in the "high" hazard
category.

MCTAGGARTS POND DAM




SECTION 6
n STRUCTURAL STABILITY

€.1 Evaluation of Structural Stability

a. Visual Observations. The evaluation of the
structural stability of McTaggarts Pond Dam is
based on a review of available drawings, a
review of previous inspection reports, and the
visual inspection conducted on November 28,

1979.

As discussed in Section 3, Visual Inspection,
. the dam 1s considered to be in fair condition
r due to seepage at the downstream retaining
5 wall and at the outlet structure, the bulging
of the downstrean retaining wall, and the
P severe spalling of concrete at the spillway
L silde walls.

b. Design and Construction Data. A drawing for
the reconstruction of McTaggarts Pond Dam was
approved in 1928 and the work was completed in
October of that year. The drawing indicates
that the original dam sectlion consisted of
earthfill between vertical upstream and
downstream stone walls. The crest of the dam
was alsc covered with stone. The spillway
section had a vertical downstream stone wall
and a sloping upstream wall made of stone but
covered with concrete, An earlier low level
outlet was located near the center of the
spillway. There is little informatlon
available on the design of the original ocutlet
structure.

The 1928 reconstruction included concrete

walls placed against the exlisting stone walls
at both the embankment secions and the
spillway. According to the drawing (Figure B-2
Appendix B) the foundation was to be "carried
to ledge , hardpan, or other good material".
Fill was placed between the walls at the
abutments and new concrete was placed on the

X crest of the spillway. The outlet structure
. was modified and refurbished including
L MCTAGGARTS POND DAM
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relocating the low level outlet from the
spillway to the outlet structure. In
addition, riprap was placed against the
upstream slopes of the abutments.

In 1956, at the direction of the Worcester
County Engine 3, the dam was ralsed an
additional 2.5 feet by adding concrete cap
walls on to the existing walls and placing new
f111 in between. A plan for thils work is
shown as Figure B-3 in Appendix B.

Operating Records. There is no evildence of
instrumentation of any type in McTaggarts Pond
Dam, and there is nothing to indicate that any
instrumentation was ever installed at this
dam. The performance of this dam under prior
loading can only be inferred from physical
evidence at the site.

Post-Construction Changes. Since the
reconstruction in 1928 there have been
periodic repairs to the concrete on the
spillway crest. In 1944 the trash rack was
replaced. In 1956, at the direction of the
Worcester County Engineers, the dam was raised
an additional 2.5 feet by adding concrete cap
walls on to the existing walls and placing new
£i11 in between. A plan for this work is
shown as Flgure B-3 in Appendix B.

Seismic Stability. The dam 1s located in
Seismic Zone 2 and does not warrant further
seismic analysis at this time.

MCTAGGARTS POND DAM
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SECTION 7

' ASSESSMENT, RECOMMENDATIONS,
AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. Based upon a review of avail-
able data, the visual inspection of the site,
and limited operational or maintenance infor-
mation, there are deficlencies which must be
corrected to assure the continued performance
of the dam. Seepage was observed bcth at the
bottom of the downstream retaining wall and
through several Jolnts in the concrete at the
outlet structure (see photographs No. 3 and
No. 4). Heavy efflorescence was noted on the
downstrean wall of the western abutment
immediately adjacent to the outlet structure

Y (see photograph No. 2). The riprap has been

displaced and in some areas on the western
embankment it has slumped.

Hydraulic analyses indicate that the spillway
can discharge an estimated flow of 6,910 cfs
with the reservoir at E1l 641.6 which is the
low point on the top of the dam. An outflow
test flood of 8,010 cfs 1/2-PMF will overtop
the dam by 0.5 feet. The spillway can
discharge 86 percent of the test flood before
the dam is overtopped.

2%

b. Adequacy. The lack of detalled design and
construction data did not allow for a defini-
tive review. Therefore, the evaluation of the
adequacy of this dam is based on a review of
the availlable data, the visual inspection,
past performance and engineering judgment.

c. Urgency. The recommendations and remedial
measures outlined below should be implemented
by the Owner within one year after receipt of
this Phase 1 Inspection Report,

d. Need for Additional Investigation. Addi- e
tional investigatlons to further assess the RN
adequacy of the dam and spillway are cutlined el
below in Section 7.2, Recommendations.
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7.2 Recommendations. It 1s recommended that the Owner
employ a qualified registered engineer to:

a. Investigate the seepage at the outlet
structure and at the toe of the downstream
retaining wall.

b. Investigate the bulging of the downstrean
retalning wall.

¢. Inspect the dam and spillway under no flow
conditions.

d. Investigate the boulders at the downstream toe
of the spillway.

The Owner should implement the recommendations of
the consultant.

7.3 Remedial Measures

»
a. Operating and Maintenance Procedures
It is recommended that the owner accomplish
the following:
s (1) Repair the spalled concrete on the spilil-

way sidewalls.

- (2) Maintain the low level gate in operating
- condition and provide a channel from the
outlet to the stream channel.

(3) Remove all brush and debris from the
spillway discharge channel.

(4) Replace missing or dislodged riprap fron
the upstream face of the dam.

(5) Remove all brush from the dam and
backfill any excavations with selected
material.

, (6) 1Institute a written definite plan for the

’ survelllance and warning system during
periods of unusually heavy ralns and/or
runoff.

MCTAGGARTS POND DAM
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(7) Implement a systematic program of mainte-

nance Inspections. As a minimun, the
‘n inspection program should consist of a

monthly inspection of the dam and appur-
tenances, supplemented by additional
inspections during and af.er severe
storms. All repairs and maintenance
should be undertaken in accordance with
applicable State regulations,

-
(8) Conduct periodic technical inspections of
this dam on an annual basis.
7.4 Alternatives. There are no recommended
- alternatives.

MCTAGGARTS POND DAM
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PERIODIC INSPECTION

PARTY ORGANIZATION

o
PROJECT McTaggarts DATE 11/28/79
- TIME AM

WEATHER clear 60's

P Ty
1

Ww.S. ELEV, 636.1* y,s, 621.5% DN.S.

PARTY: *Based on benchmark at E1.636 located

on crest of spillway at west abutment
1. M. Larson 6.
2. §S. Nagel 7.
3.  W. Checchi 8.
4, L, Taverna 9.
5. 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. Dam Embankment Larson/Nagel
2. Spillway Larson/Nagel
3. Intake and Outlet Works Larson/Nagel

page_ 1 of 5_




PERIODIC INSPECTION CHECK LIST

PROJECT FEATURE Dam NAME M, larson
DISCIPLINE NAME S, Nagel
L/S = Left Side U/S = Upstream
;‘ R/S = Right Side D/S = Downstream
AREA EVALUATED " CONDITIONS
DAM EMBANKMENT
- Crest Elevation 636,0
current Pool Elevation 636.1
. ~aximum Impoundment to Date Unknown
- —
Surface Cracks none visible in soil-some rutting of soil
. unpaved top of dam - path worn on top of
Pavement Condition dam right side by foot & vehicle traffic
Movement or Settlement of Crest |L/S none visible
R/S none visible
( Lateral Movement L/S none visible
R/S none visible
Vertical Alignment L/S slopes gently toward spillway

R/S very slightly undulating

Horizontal Alignment

L/S straight
R/S constructed with d/s hend

Condition at Abutment and at
Conicrete Structures

L/S ties into natural ground
R/S ties into d/s stone masonry wall

of Movement of
Items on Slopes

- Indications
o~ Structural

Link fence on left abutment
in poor condition
R/S none visible

" Trespassing on Slopes L/S some light trespassing on slopes-R/S
: rutting from foot & vehicle traffic on cre:
Sloughing or Erosion of Slopes some erosion on R/S from foot traffic
or Abutments along U/S face & crest
Reck Slope Protection - Riprap Iéétsepgégr%gor%xnhgﬁgeidzrg2}110‘%1.3‘1:312:%1&222;72h
Fallures sloughing of riprap throughout slope
brush growing in riprap trimmed back —
‘nusual Movement or Cracking at | .o visible
or near Toes
.. some seepage at L. abutment apparently fror
' Unusual Embankment or Downstreamhillside. Heavy seepage at R. abutment

Seepage

below D/S stone masonry retaining wall

Piping or Bolls

none visible

- Foundation Drainage Features

none visible

i Toe Urains

none visible

Instrumentation System
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PERIODIC INSPECTION CHECK LIST el

PROJECT McTaggarts

PROJECT FEATURE Outlet Channel

DISCIPLINE

DATE  11/28/79

‘NAME M, Larson

NAME S. Nagel

AREA EVALUATED

CONDITION

OUTLET WORKS ~ OUTLET STRUCTURE

AND OUTLET CHANNEL

General Condition of Concrete

Good

Rust or Stailning

Only adjacent to steel structures

Spalling

Very minor ._ . ®

Erosion or Cavitation

None visible

Visible Reinforcing None :
Noné visible on top slight seepage -
Any Seepage or Efflorescence below-grass growing on ledge where L] 3 . .

Condition at Joints

ﬁ?gdfg%etop some spalling & cracking

Drain Holes

None visible

Channel

Pipe main outlet
low level filled with trash & debris

Loose Rock or Trees Over-
hanging Channel

Some brush

Condition of Discharge
Channel

Stone wall d/s deteriorated
brush, logs, debris in channel




P PERIODIC INSPECTION CHECK LIST

® o
PROJECT__ McTaggarts Pond DATE_11/28/79 e
- PROJECT FEATURE_ Intake Channel NAME__ M, Larson
5 DISCIPLINE NAME__ S, Nagel
- AREA EVALUATED CONDITION

QUTLET WORKS - INTAKE CHANNEL AND
- INTAKE STRUCTURE

a. Approach Channel

Slope Conditions

vertical concrete angle wall on

rieht side
Bottom Conditions submerged * @
Rock Slides or Falls N/A

Log Boom

N/A trash rack of vertical steel plates
slightly rusted - rotting wood frame

Debris

slight amount in front of rack and .7>.f
inside rack -

Condition of Concrete Lining

good - only slight amount of spalling

Drains or Weep Holes

N/A

b. Intake Structure

“Vert. concr. side walls w/rounded corner
protected by metal plate & grating

Condition of Concrete

Good - minor spalling

Stop Logs and Slots

Slots for stoplogs but no stoplogs

page3 of_35_
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PERIODIC INSPECTION CHECK LIST
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PROJECT McTaggarts Pond DATE 11/28/79
PROJECT FEATURE Spillway Weir NAME M. Larson
@ DISCIPLINE NAME S. Nagel
- AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR,
APPROACH AND DISCHARGE CHANNELS

Concrete training walls—concrete

Channel

a. Approach Channel spillway.,
General Condition Submerged
Loose Rock Overhanging None

Trees Overhanging Channel

Leftside U/S some small trees
on shoreline.

Floor of Approach Channel

Submerged

b. Weir and Training Walls

General Condition of
Concrete

~[¥L/S heavy spalling at water line and at
orners.,
R/S heavy spalling at corners

Rust or Staining

1./S from fence posts in concrete
R/S none

Spalling

eft training wall heavy spalling along
water line

Any Visible Reinforcing

einforcing exposed in L/S and R/S walls
in areas of heavy spalling.

Any Seepage or Efflorescence

Adjacent to spillway on R/S D/S wall

Drain Holes

“ane visible

c. Discharge Channel

General Condition

Fair

Loose Rock Overhanging
Channel

loose stone from D/S wall along edges
but not overhanging channel

Trees Overhanging Channel

some trees on L/S 6 to 12 inches

Floor of Channel

grass and brush growing in channel

Other Obstructions

some logs

*Spalling of d/s weir face widespread,




APPENDIX B

‘a PLANS OF DAM AND PREVIOUS
B INSPECTION REPORTS

Page
- Figure B-1 Plan of Dam B-1
Figure B-2 1928 Reconstruction Drawing B-2
Figure B-3 1956 Repair Drawing B-3
-
Figure B-U4 Technical Specification for 195€
Repair Work B-4
Figure B-5 Previous Inspections (Partial
Listing) B=-7

MCTAGGARTS POND DAM
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’- HOWARD M.'TURNER
CONSULTING ENGINEER
8 BEACON STREET

BOSTON 8. MASS. January 11, 1936

a CROCKER, BURBANK & CO, ASSCN.
SPECIFICATICNS

FOR REPAIRS

- McTAGCGALRT DA AT FITCHBURG

These specifications cover verious repairs on the McTaggart Dam
by the Crocker, Burbark & Co,, Acscn., Fitchburg, Massachusetts, Tuis
cenerally consists of the fcllowing:

1. On the south abutment, raise the upstream and river abutment walls
and the additional fill bchind them up to their new level,

S 2. On the north abutment, raise the abutment wall with a new concrete

I wall and fill behind it v o e lovel shown, Raise the embankment
north of this norih cbutment woll ond provide rip-rap on the river
face of it,

3. On the small abutmer? south of 420 gate house, raise the walls on
" both the river and covmsiream sicdes and fill as shown,

All work is to be done in accordance with these specifications and
the plans prepared by Howard M, Turner, Consulting Engineer of Bostor,
e The plans and specifications and construction of the dam are subject to

the approval of the County Commissioners of Worcester County or their
P appointed engineer, as provided in Chapter 253 of the General Laws. The
N County Commissioners of Worcester Courty are to be notified before work
is commenced. All work is subject to inspection and approval by the
County Engineer of Worcester County.

These specifications are intended to describe the character of the
work to be done. The nature of the work is such that the construction requirec
may have to be decided upon during the progress of the work, and the work shall
be done in accordance with instructions and such further plans which will be
furnished as required to illustrate the work during its progress,

Fill

Filling on the downstream side of the north abutment near the gate
) house shall be a fine sand, The remainder of the fill shall be sand or gravel.
} ' Before placing fill, existing turf shall be removed. Fill is to be placed in
level layers not over 1 ft. in thickness. Top of fill is to be loamed and
seeded. Copy available to DTIC does not
permit fully legible reproduction
B-4 McTAGGARTS POND DAM

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

.......................................... F A
Lt e e Y, B P L L Y S LI P BN e T et e St T et
PRI YR WA WP W TPUE WP TP TR R T W S Y . Aol o 2 o a o 3 PO W e W S |




Under the new rip-rap oa the north exbankment, there shall be placed
a layer of gravel 1 ft, thick, The rip-r.> wiil be dumped in, and the line
smooiked out by hand,

- 4
Coacrote
$0aCICvC

The various corcrcte walls shzll be consiructed of ready-mixed concrete
furnished by an accredited dealer. Ali concrete shall be 3,000-1b, classification,

Placing
———i

All concreting shall be done in the dry and tke water shall be exciuced
irom the zrea where work is in prozress by means of cofferdams, or othmer
approved methods.

The surface of tte wet concrete it the forms shall be kept approximaicly
level at all times, Care skail be taken thot no pockets of sionc without mortzer
exist. The concrete shall be spaced back from the surface of the forms to tiriag
the finer material to the surface and it sucll be so placed that where it conics in
coztzet with masonry it shali flow into and fill the spaces between the stoucs,

Great care shall be teken in the placing of concrete that the scum or
"laitance’” from the cement siiail uo. ¢ uixed with the concrctz but is reinoved
or allowed to collect in onc place and not become a part of the concrete.

Where concrete is pizced o1 (0 Of OwLer coacrele al vy QLD
of the old concrete shall be thorouzhly ciccued of all dirt, loc.... waterial and
scum or "aitance", All smooia picces suull be roughened wp aind ftue Wiaold

surface washed and brusbed, It shall be taorouguly wet before new concrcic is
placed on it.

Tae tops of the walls and of the dam shall be carefully screcued to grace
and troweled smootb with a steel trowel.

All forms shall be coclilly Luilt troc o Hoe and grade and (il
enough so that the wates decs ot lcax od. wiile tac coacreic is bein ) pudae .
They shall be watched during concreciag to sce ihat they are not dispiaced,

All forms are to be oi luaiuer arcszcd on e insice waere uscd ou ¢x-
posed surfaces. Lumber that is in good cadition may be used more thon once
but if used on exposed surfaces it stall b2 carciully clcancd before being o uin
erected, All roughness shall be removed so that the form will present 2 smacoih
and even surface. Forms shall not be removed until the concrete has thorouguly

sct.

Concrete from which the form has been removed shall be kept wet fror o
to 6 days. After removal of forms, all stone pockets in the concrete shall bc cug

out and refilled with good concrete or mortar the same day. t
Copy avdilable to DTIC does mo
permit fully legible reproduction
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Peirforcine Steel o | o
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Where showr on the 2"s sto2l ref~forcement shall be furnished by
the Coniractor swl emheri's ir tho concrete as shown. This reizforcement
is to consist of Goformed Tox b shell L9171 the requirements for the in-
termediate or structural greds of the Stendard Specifications of the American
Socicty ¢f Testina M etorpicle fox 241004 Sieo? Concrete Reinforcement Tars,
Scrial Desiznation A-15-30, It shrl” he bent as shown and securely wirec to
ting. All rust scales shall be removes

W

. 7

o
~
4.

prevent disnlacoment Guring eone

1

before the steel ic picend ir 45 n fanme,

The lan of reinforeins Tors shall e long enough to develop the full
working strencth of the bar o2 122 Ibs, per square inch adhesion and in no
cace shall the lengtr of the 1o Be less than {orty diameters,
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r‘ﬂ‘w““‘ — . T —— CEMAE S B i St A AN S el r Y e . T
Decree No.. Dam No. 16-22 ~
: COUNTY OF WORCESTER, MASSACHUSETTS

OFFICE OF COUNTY ENGINEER
| . . Neg.Nos.” . ... . ..

INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

a o 7
Town Fitchburg Date . OCE}- 10, 1924  Dam No. e -
Location Sanborn St. above #5 Name of Pond or Strcam Ashburbham Br anch
/ T ggert Pond
Inspected by. . L.0.Karden. B R
Owner.American “Woolen Co, ‘/, B Usc Ice. Pond. - . e e ?
- MATERIAL & TYPE Eerth dam - stone faced spillway conc. upstreem | ‘
face to embankment R
Elevations in feet: above (+) or below (-) full pond or reservoir level. ]
- FOR DAM Bed of stream below 86 “7 = . .. top of spillway ... 99 4 e g o u
FOR RESERVOIR _ .
; top of dam 100 X top of flashboards none d ground surface below. 93 .
e level of overflow pipe .89 " ... . .. length in feet e
( width top in feet .18 .Y width bottom in feet .. ..size pipe to mill none. "~. ; . » i
..................... .....inches ~ length spillway in feet 130 ¥ headin feet . S "1
Size of wheel . H. P.developed .. = oy T
Size of gates 2=3x5 mone, ¥~ location of gatesto west spillway section :
d Foundation and details of construction Rocky - hardpan v o . ‘.' j
L o . ... ... condition of embankment fair S 5
Constructed by. ... date .
Designed by e ... location _. Sl
Recent repairs and date e ‘o . T
Evidence of leakage . ... ... . e - R -
Condition ..stones face embankment falling 1n - wall bulgmg SR L]
Topography of country below . #5 miE?Pg_g;_qw o e e 1
Nature of buildings and roads below dam ..Sanborn St-/ L . e )
. o O X ;::,}
No. Acres in watershed . ... .....No. Acres in pond \' ]
Plans secured .. . ... . . .. . ...Percent watershed in cultivation ]

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

County of Worcester

OFFICE OF COUNTY ENGINEER
Court House, Worcester, Mass.

,———“"

The .ouniy Cormmissinners of Worcesisr County, acting
under Thapter 2583, Zerersl) laws. we emrsnded by Chapier 178 of
the Acts of 1¢24. neid usectlon being headed "Safety cf Dam:s
and Ressrvcics™, beve orcderd an inspectiosn of your dem. Thae
above Lnts sitates in port rogarding the inspsction of dams,__

"The countly ccmniciicr 2 shall mrs cften as once in two years
cauv:e o
vo'r Z.oroand mill dam ty ihe wreeking cof which loss of life or
dawag: 0 a road Sr bridge is likely to be caused,__

The couzmissicnsrs shall ceuse evary examinetion t0 be mede by
g corpatert enginser who shall report irn detail end the work
cr the changs: required for safety end 4he publi: gocd." Tho
Ccunty Cemricricrers hereby order thet +the following repairs
be meds to yrur dem:— (Notes— Repairs to be rade are merked with

L. 0. Marden Town Fitohbure

. County Engineer 1925,

c Dam no.26s22 .
“mericam Woolen Co,, bove
Pitchburg lla’\BS. Locationm.;?.;g.,_?'t abo

thorough exanineticzy to be mude of every reservcir, resar—

a cross.,)

1. Repair down strsam wall...... .. P <

2. " up " " X

3. " walls to spillway section........... ,?& ......................

4, " " " canal 0r flUMB...c correercesemmeneremssesssnnes

5. " CCNCrets WAL1S (e e sessasenensmasnesaane e

6. " Bpron t0 3PIILIMAY ..o esene s eenent e e

7. " LOBKRS BY oot s i

8. Renew planks and SIMBErS. e e enes s

9, Clear out waster gate pipas or flume....

10. " " cenal to mill.......

11, Frcvide new waste pipe or fIume .ceeeeeeeenene. 5
1z. " " pipe to rill thru embtankment.. .. ... £ g
13. Pemov:z flashboards ... .. . ed
14, Lower L 53
1£, Construct spillway section....spillway to be...... feet &) gv
long 8nd....eicveranes £3et ABeP. B e E e

[a]
1€. Cut off brush anc treecs from embaniment ... o2
17. TFill up holes wnd regrade embankment X |
—-Rapair snbhankment _ _and WeA) bulging 52
st eemmmssessasensrasebessentR SR cab sttt aetness SSbOtSrenaasatsbintant ceemeernes e
73
indly rotily v». alther in person or by letter aftar u.
you Leve made the~e repairs. 8&5

Yours very truly,
B-10 &
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AR —————
Decree No. - Dam No. 16-22
1 COUNTY OF WORCESTER, MASSACHUSETTS o e
OFFICE OF COUNTY ENGINEER -
SECOND INSPECTION Neg.Nos. . .. .

INSPECTION OF DAMS, RESERVOIR DAMS AND RESERVOIRS

Town  Fitehbury  Date . Dec, 14, 1926 _ Dam No. 16-22
Location Sanvorn St, Name of Pond or StreamNookage- FPiver . .
Inspected by . L.O. Larden .. .. .. ... . R
Owner Auericen Woolen Co.. . . Use = . L
MATERIAL & TYPE . See firet inspsction sheet = . ..

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

FOR DAM Bed of stream below . topofspillway .. .. ... .. '.-' - -
FOR RESERVOIR :
topof dam . . . . _topofflashboards = = .. . ground surface below.. .. .
________________________________ level of overflow pipe . ... . lengthin feet T
width top in feet. . ... . .. width bottom in feet . = . _size pipe to mill e .

. _inches length spillway in feet head in feet . oL
Size of wheel H. P.developed ... . .. . ... .o

Size of gates ... . ... location of gates ...

Foundation and details of construction . . . . . . e e
condition of embankment ST

Constructed by. ... . date

Designed by _ _ location

Recent repairs and date none -~ L e RO

Evidence of leakage . ... thru concrete at gates, - S e T
Condition .. Downstream rubble wall is bulging. = . e E
Topography of country below . e+ e
Nature of buildings and roads below dam .. ... . .. . o o o
No. Acres in watershed .. No. Acres in pbnd ::'lt»z::::::~f_':':.‘~::.
Plans secured = =~ Percent watershed in cultivation M
Percent in forests ... Note: Cross out word not applicable .-
e DODRAER. 20 N0 RAMS, == Bulea. ta. e taken out of all zudble . ... L
.Wmlle= & _oconexrste wall to de ecnetrusted in line with downetream... ... R
.face across waste gates tc the west bulkhead of apiliway. The _ RO
..8pace Tetween the 2 walle at 4m8e to bave either pipe or concrete.. . - .

- PAX_put Across and filled with good elay filling end stone, any .. ... <
.holes in the 'Pillﬂy.@cti°ﬂ3}191bﬁ Lilied, “ McTAGGARTS POND DAM

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




“B"q-d D . T e s esassamsssetsonessnas et s sasesne e een et st a b e s sbapes et ne e renanes

COUNTY OF WORCESTER MASSACHUSETTS L
COUNTY ENGINEER
Inspection of Dams, Reservoir Dams, and Reservoirs. el

Inspected by £ & &o0rcar@si s . Date /2/.7/.5%.4.... DamNo. £ GC.=&eBr .

. O Foss Py . '
Town. F. 1A burg NMIYY S .Incution.../.‘.'....ﬁ}gu;.&mﬂﬁ ...... /%AJ ...........................................

Daw Designed by. 74r22.... &es fon Mas Constructed by & B. e Year... 2 Lo
SPILLWAY Wwoauter 2’ Cr&"‘f. “l‘ ur,n_, 4/604 Naorie + ree i T . -_ -:‘ ' ‘~. ]
EL top Abutment. . ©.3%.0.. El Crest.. .{.36.Q... EL Apron..................... El Streambed.. 2./ ¥, Q... o
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‘Bepairs are needed. 7Ths following conditions were noted thab require attention:

‘3e The northerly end of the downstresm wall has collapsed and
. ) some €:19sion was noted. The southerly abutamt wall is oonvex,
= These areas should be retuilt.

oo B

2. Rexove the growth of trees snd brush from the embsnkment of the
dan.,

- 3. There are areas of erosion shich require back?i)} with suitable
-w-.;n, properly compacted and graded. .

- The overall appearance of thess dams is that of deterioretion.from neglbot

for the lack of any on-going mzaintensnce program. At this time it is recomiended
‘tat you obtain the services of a Pecistered Professioral Civil Zngineor experienced
['s the design, majintenance, aind consiruction of dams, iHe can best advise you what
caurse of action to take. Xr, Corwell of the corporation has been in contsct with
Ahiis ofiice and, by virtue of the infaruztion forwarded to him under cover of our

. -sitter dated, May 10, 197L, is fully cognizant of the respomsibilities in this
«attter. If we may be of essistance, please do not hositate to contact us. With

any correspondence, please include tte mimber/s of tho dam/s as indicated above.

" NM — D
Y : : NORIAN L. DIRGALI, P.E.
JBlksgmp Acting Deputy Chief Engineer
~ .8 Richard J. Cosmall, Vice Pres., e L rppar .
S ednted) Strester, Mitebgyg - o T o LT SR L aga -
:: J Lyons

gy

Copy avdilable to DTIC d(w'.
permit fully legible reproducti...




W "
T e e ST R AT TN NI RS T—— T ———— b Jaet e St At Jenin Satt B o sey snge B i S 2o T ————————————

APPENDIX C
PHOTOGRAPHS

_ (For location and direction of view of photographs,
NS see Figure B-1 in Appendix B.)
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NO. 2 DOWNSTREAM VIEW OF WEST ABUTMENT,
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NO. 4 DOWNSTREAM VIEW OF SPALLING
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NO. 7 VIEW OF RETAINING
WALL DOWNSTREAM OF
WEST ABUTMENT
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NO.9 VIEW OF DOWNSTREAM CHANNEL
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NO. 10 VIEW OF DOWNSTREAM CHANNEL RESTRICTION BENEATH MILL
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NO. 11 UPSTREAM VIEW OF SANBORN STREET BRIDGE

NO. 12 UPSTREAM VIEW OF CHANNEL RESTRICTION BENEATH MILL
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APPENDIX E

INFORMATION AS CONTAINED IN
THE NATIONAL INVENTCRY

OF DAMS

MCTAGGARTS POND DAM
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