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

REPLY TO
ATTENTION OF:
NEDED

JAN 1919

Honorable Edward J. King

Governor of the Commonwealth of
Massachusetts

State House

Boston, Massachusetts 02133

Dear Governor King:

I am forwarding to you a copy of the Nagog Pond Dam Phase I Inspection
Report, which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. I have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a'vitally important part of this program.

A copy of this report has been forwarded to the Department of Environ-
mental Quality Engineering, the cooperating agency for the Commonwealth
of Massachusetts. In addition, a copy of the report has also been fur-
nished the owner, the Town of Concord, Public Works Department, Keyes
Road, Concord, Massachusetts 01742, ATTN: Mr. Harold W. Storrs, Super-
intendent of Public Works.

Copies of this report will be made available to the public, upon re-
quest, 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 carrving out
this program.

Cincerely vours,
..
o TGO
Incl . JAAN P. CHANDIER
As stated ( Co?nnel, Corps of Engineers

\\- Q}vision Engineer
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PHASE I INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM

Identification No.: MA 00129
Name of Dam: Nagog Pond
Town: Acton

_ County: Middlesex
State: Massachusetts
Stream: Nagog Brook
Date of Site Visit: 3 October 1978

BRIEF ASSESSMENT

Nagog Pond dam is located approximately two miles north of
Acton center and impounds a water supply for the nearby Town of
Concord. The dam is a concrete gravity section keyed into bed-
rock. The top of the dam is approximately 168 ft. long and 15
ft. high. This dam was constructed in 1909 to replace an exist-
ing dam which was of inadequate construction.

It is recommended that the Nagog Pond dam be reclassified
from having a "high” hazard potential in the Corps of Engineers
National Inventory of Dams to having a "low” hazard potential,
based on available information.

The dam is in good condition,’ based on a visual examination
of the structure. Although some deficiencies were noted, there
was no evidence of settlement, lateral movement or other signs
of structural failure or other conditions which would warrant
urgent remedial treatment.

Based on size and hazard classification in accordance with
Corps of Engineers guidelines, the test flood for this dam is
the 100-year flood. With the water level at top of dam, the
spillway has a capacity of 60 cfs. Hydraulic analyses indicate
the test flood outflow of 22 cfs (17.7 csm) can be passed with
a freeboard of 0.76 ft. remaining.

The Town of Concord, owner of the dam, should implement the
remedial measures, including repair of deteriorating concrete, |
making the reservoir drain operable, clearing brush and trees, !
regrading the discharge channel and other work as outlined in i
Section 7.3, within two vears after receipt of this report. 4

HALEY & ALDRICH, INC.
by:
t

Harl Aldrich
President
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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,
DC 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual inspec-
tions. Detailed investigation, and analyses involving topo-
graphic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

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

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

Phase I Investigations are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the test flood is based on the estimated
"probable maximum flood" for the region (greatest reasonably
possible storm run-off), or a fraction thereof. Because of the
magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted
as necessarily posing a highly inadequate condition. The test
flood provides a measure of relative spillway capacity and
serves as an aide in determining the need for more detailed
hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

The Phase 1 Investigation does not include an assessment

iii




of the need for fences, gates, no-trespassing signs, repairs
to existing fences and railings and other items which may be
needed to minimize trespass and provide greater security for
the facility and safety to the public. An evaluation of the
project for compliance with OSHA rules and regulations is also
excluded.

iv
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PHASE I INVESTIGATION REPORT
NATIONAL DAM INSPECTION PROGRAM
NAGOG POND DAM
MA 00129

SECTION.1 - PROJECT INFORMATION

1.1 GENERAL

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

Haley & Aldrich, Inc. has been retained by the New
England Division to inspect and report on selected dams in
the State of Massachusetts. Authorization and notice to
proceed were issued to Haley & Aldrich, Inc. under a letter
dated 26 April 1978 from Colonel Ralph T. Garver, Corps of
Engineers. Contract No. DACW33-78-C-0301 has been assigned
by the Corps of Engineers for this work. Camp, Dresser &
McKee, Inc. was retained as consultant to Haley & Aldrich,
Inc. on the structural, mechanical/electrical and hydraulic/
hydrologic aspects of the Investigation.

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

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

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

3. To update, verify and complete the National Inven- 4
tory of Dams. i




1.2 PROJECT DESCRIPTION

f

A. Location. The Nagog Pond Dam is located approximately
2 miles north of the center of Acton, MA and 6.5 miles northwest
of Concord, MA. The dam forms the outlet to Nagog Pond where
Nagog Brook begins, as shown on the topographical location map,
page viii.

B. Description of Dam and Appurtenances. The Nagog Pond
dam is a concrete gravity section containing a sharp crested
spillway with a steel weir plate. No earth embankments are
associated with this structure. A gate house and ocutlet works
are appurtenant to the dam. A plan sketch of the configuration
of the dam is shown in Appendix C-1l. A more detailed plan and
profile of the dam are shown on a contract drawing, Appendix B-4.

The dam is approximately 15 ft. high and 168 ft. in length,
consisting of unreinforced concrete embedded with granite taken
out of an old dam. The foundation is reportedly keyed into bed-
rock which outcrops at the left abutement and several nearby lo-~
cations. The top elevation of the dam is approximately 227.66
MSL, except for a 20-ft. wide section 0.5 ft. lower. The 10 ft.
long spillway near the center of the dam is at El. 226.16, allow-
ing 1.5 ft. of freeboard.

A brick gate house built on the dam protects controls for
the 16-in. water supply pipeline and blowoff passing through the
dam. Details of this structure are shown on a contract drawing,
Appendix B-3. The intake for the supply pipeline extends 1700
ft. upstream of the dam. Left of the gate house, a 24-in. by
24-in. gated reservoir drain passes through the dam.

C. Size Classification. Nagog Pond dam has an estimated
maximum storage of 3,140 acre-feet and a maximum height of 15 ft.
Storage of 1,000 to 50,000 acre~feet and a height of 40 to 100 ft.
classifies a dam in the "intermediate" size category, according
to guidelines established by the Corps of Engineers. Although
the height of Nagog Pond dam is much less than 40 ft., it is
clagssified as an "intermediate" size dam by virture of its stor-
age capacity. :

D. Hazard Classification. Nagog Pond is currently classi-
fied as having a "high" hazard potential in the Corps of Engineers
National Inventory of Dams. However, computations based on
"Guidance For Estimating Downstream Dam Failure Hydrograph" inclu-
ded in Appendix D, demonstrate that this dam should be reclassi-
fied to a lower hazard classification.

In the reach of Nagog Brook from the dam to the concrete
box culvert under Route 27, the brook is conveyed through a steep,

— i
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narrow natural channel. 1In the event of a dam failure, the channel
itself would experience a moderate degree of erosion. However,
there appears to be no structures that would even experience minor
flooding. At Route 27, there would be sheet flow across the road
for approximately 500 feet, but the road would still be passable.
Approximately 800 ft. downstream of Route 27, Nagog Brook joins
Nashoba Brook and 1000 ft. downstream of this point Conant Brook
enters Nashoba Brook from the west. At this latter confluence an
unattached outside structure could experience some minor flooding.

In the next 1000-ft. reach, between the confluence of Conant
and Nashoba Brooks and the dam located approximately 100 ft. up-
stream of Brook Street, Nashoba Brook flows through an estimated
400 ft. wide flood plain for the majority of the distance. At this
dam, the flows are conveyed by both the spillway and bypass channel
that exists to the left of the spillway. In the event of a
breach of the Nagog Pond Dam, it appears that the spillway in
conjunction with the bypass channel could handle the flows.

At Brook Street, the brook is conveyed by two corrugated
metal plate arches, and flows from a dam failure will not top the
road. At this point, it again appears that no structures will be
damaged by flooding. Downstream of Brook Street, Nashoba Brook
winds in and out of culverts under the N.Y., N.H. & H Railroad
Tracks. Again, the brook is surrounded by a wide flood plain
through most of its course. This flood plain will dissipate the
flows before they reach the ponding caused by the Concord Road Dam.

Therefore, since it appears that only minor flooding of one
outside structure, minor sheet flow over a portion of Route 27
and no loss of life would result from a dam failure, it is re-
commended that Nagog Pond Dam be reclassified as having a "low"
hazard potential.

E. 0wnershig. The name and address of the current owner

Town of Concord

Public Works Department
Keyes Road

Concord, MA 01742
Phone: (617) 369-2709

The dam was built by the Town of Concord in 1909 to replace
an existing dam of which the ownership is unknown.

F. ggerator. Mr. Harold W. Storrs, Superintendent of
Public Works, Concord, Massachusetts, is ultimately responsible
for operation and maintenance of the dam.




k G. Purpose of Dam. The dam was constructed to impound a
water supply for the nearby Town of Concord and continues to
serve that purpose.

H. Design and Construction History. In 1909, the Town of
! Concord undertook the development of Nagog Pond as an additional
water supply for the Town. This project included construction
of the present Nagog Pond Dam. A detailed report on the project
design and construction was submitted to the Town of Concord by
the engineers, Metcalf & Eddy, Inc., Boston, MA and is included .
in Appendix B-5. The following is a brief summary of the con- :
struction sequence. :

A 16-ih. water supply pipeline from Nashawtuc Reservoir in
Concord to an old existing dam at. the Nagog Pond outlet was com-
pleted in September 1909. Subsequent excavation at the dam site
revealed the old dam to be seriously leaking due to inadequate
construction. It was decided to remove the old structure and
construct a new dam and gate house founded on bedrock in its
place. This work was performed by Henry Spinach Contracting
Company, Waterbury, Connecticut from October 1909 through
February 1910.

A temporary cofferdam was constructed across a narrow
portion of Nagog Pond approximately 1300 ft. west of the dam.
This shallow portion of the pond adjacent %o the dam site was
then drained to permit construction of the new dam and placement
of intake pipeline. A 1300-ft. long section of the intake was
supported on wooden piles less than 20 ft. in length driven through
soft peat comprising the pond bottom in this shallow area. The
remaining 400 ft. of the approximately 1700-ft. long intake pipe-
line was constructed by divers to extend into the deeper waters
beyond tne cofferdam.

I. Normal Operational Procedures. There is no established
routine for the operation of this dam. The control works are
operated for water supply purposes. The 16-in. water supply line
from the gate house is usually open and flowing at all times.

The reservoir drain is considered inoperable.

1.3 PERTINENT DATA

All record plans for Nagog Pond Dam are on mean high tide-
water datum. To convert from mean high tidewater datum to mean
sea level, add 10.16 feet to elevations on mean high tidewater
datum. All elevations used herein were so converted to mean sea
level (MSL) datum.




A. Drainage Area. The drainage area of Nagog Pond is
approximately 794 acres (l.24 square miles) as shown on the map,
Appendix D-1. The pond surface itself comprises an estimated 35
percent (275 acres) of the total drainage area. The watershed's
topography is primarily rolling terrain and very densely forested
with only minor development, the most significant being that along
the 1/2 mile stretch of Route 2A (Great Road) within its limits.
Nagog Pond is fed by runoff from the surrounding watershed and
there are no discernible brooks tributary.

B. Discharge at Dam Site.

1. Outlet WOrkS....ceceeceesccecse. l6=inch water supply
pipe and 24-inch
sluice gate

2. Maximum known reservoir

elevation at dam site......... El. 227.32 on 9 March
1973 is highest known
level in past 15 years

3. Ungated spillway capacity

at top of daM..eeceeveeceaeasae. 60 cfs at E1, 227.66

4. Ungated spillway capacity

at test flood pool

elevation.cceieccccescraceseees 22 ¢cfs at E1. 226.9
5. Gated spillway capacity

at normal pool elevation...... Not applicable
6. Gated spillway capacity

at test flood pool

elevationN.cccesccsesvescssesees NOt applicable
7. Total spillway capacity

at test flood pool

elevatioN..ccvecceesescescesss 22 cfs at E1l., 226.9
8. Total project discharge

at test flood pool

elevation.ccsecvsesccsesanceesse 22 cfs at E1l. 226.9

C. Elevation (ft. above MSL)

l. Top daml.".‘.l‘...........'Q..C 227.66
2. Test flood pool-design
SUrCharge@..cccccevccscanceccces 226.9
3. Design surcharge - original
deSigN.ccecrccacssesscsses 1:es Unknown
4. Full flood control pool......... Not applicatle
5. Recreation poOl...cccecccccecese 226,16
6. Spillway Crest...ceeeseccsccccss 226,16
7. Upstream portal invert
diversion tunnel.,..csce¢s...« NOt applicable
8. Streambed at centerline ,
of dam..‘...l.'l.....'......'. Approx. 213
9. Maximum tailwater......esceceqq. Unknown




I..

Reservoir

1. Length of maximum pool.......s.. 1.3 miles (Est.)

2. Length of recreation pool....... 1.3 miles (Est.)

3. Length of flood control
POOl..ccaccesersncnsesssessssss NOt applicable

Storage (acre-feet)

1.
2.
3.
4.
5.

Top of dam.ccceveceenceneccesees, 3140
Test flood pool..........‘..‘..- 2915
Flood control pool.............. Not applicable
Recreation pool...csvecccasscca. 2698
Spillway crest....ccceccascasacs. 2698

Reservoir Surface (acres)

1.
2.
3.
4.
5.

Top of daM.ccceecoecercsasacsess 308
Test £lood POOl.iccceecvcescaceas 296
Flood control pool...ccccsse.s.+.. Not applicable
Recreation pool..ceececeecsaesaas 281
Spillway crest.....cceccecececess 281

Dam

1.

2.
3.

4.

5.
6.
7.
8.

9.

PYPC.ccececcsccncanscssssssesess COncrete gravity
section dam

Length............l....'.Q...O.. 168 ft.

Height............I'....-..'.... 15 ft.

Top width..........Q.l...‘.l.... 4ft. nominal

Side Slope@S..ccccveccsceccaccases 1H:12V upstream
3H:12V downstream

ZONINg.ccacesescasassascecracsss NOt applicable

Impervious CoOr@....sceeseseevee. Concrete dam

cutoff......."..‘I'I...I......0 Dam keyed into
bedrock

Grout curtainisccescescesaceasss Unknown

Diversion and Regulating Facilities. Not Applicable.

Spillwa
1. Type........'..-...l..."..Il..‘ sharp crested With

steel weir plate
Length of weir....eceeveeacesses 10 £t.
Crest elevatioN..ceecesceccasass 226.16
Gates..l......Q..OO.Q.'.IOODOOOC None
U/s Ch&nnel-.................... Unknm
D/S Channel.....cccecesescessess APProx. l.5 percent




J. Regulating OQOutlets. The intake for the reservoir drain
is an underwater fieldstone channel extending to the dam. A 24-
in. square sluice gate is mounted on the upstream face of the dam
with the top of the operating rod underwater. A 24-in. square
opening through the dam conveys the water which is outletted at
the downstream face of the dam into the spillway discharge channel.
The invert of the drain is at El. 215.16. The drain is presently
inoperable.

Water is taken from the reservoir for water supply by a
16-in. intake pipeline and a 12-~in. intake pipeline. Both intake
pipelines outlet in the gate house, as shown on the contract draw-
ing in Appendix B-3. The 16-in. pipeline has a 16-in. gate valve
at its outlet into the main chamber, while the 12-in. pipe has
two outlets, one to the main chamber and the other to the blowoff
chamber. Both outlets for the 12-in. intake line have gate valves,
but an operator was only observed over the outlet to the blowoff
chamber.

A 12-in. gate valve controls the flow of water from the
main chamber to the blowoff chamber. The 1l6-in. water supply
pipeline from the main chamber is not gated. The blowoff chamber
outlets through a 12-in. and an 8-in. spool pieces to the down-
stream side of the dam and the spillway channel. Each of the
spool pieces have gate valves on the blowoff chamber side. Invert
elevation of the blowoffs are approximately El. 215.7.




SECTION 2 - ENGINEERING DATA

2.1 DESIGN RECORDS

Contract drawings of proposed construction and an engi-
neering report to the Town of Concord prepared by Metcalf &
Eddy, Inc., Boston, MA constitute the available design data.’

2.2 CONSTRUCTION RECORDS

The sequence of construction activities is documented
in the engineering report prepared by Metcalf & Eddy.

2.3 OPERATION RECORDS

Operation records in the form of periodically measured
reservoir water levels and inspection reports by the Common-
wealth of Massachusetts are available.

2.4 EVALUATION

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

B. Adequacy. The available engineering data, when used
in combination with the visual examination described in Section
3, were sufficient for the purposes of this report.

C. Validity. The information contained in the engineer-
ing data may be generally considered valid. Details on the
contract drawings are shown as designed and were found to vary
slightly but not significantly from those actually constructed.




SECTION 3 ~ VISUAL EXAMINATION

3.1 FINDINGS

A. General. The Phase I visual examination of the
Hagog Pond dam was conducted on 3 October 1978.

In general, the project was found to be in good condition.
Some deficiencies which require correction were noted.

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

B. Dam. The dam is a concrete gravity section founded
on bedrock, extending from a bedrock abutment on the left,
Photo No. 2, to an abutment which is probably bedrock on the
right, Photo No. 3. There is no earth embankment associated
with this structure. On the upstream side of the dam, shown
in Photo No. 1, the ground slopes gently down to the pond
starting from a level approximately 0.5 to 1.0 ft. below the
crest of the dam. The somewhat riprapped slope is covered by
brush, weeds and maple saplings which are as much as 10 to
12 ft. in height. The downstream side of the dam, Photos No.
2, 3 and 4, slopes gently from a level 4 to 8 ft. below the
crest of the dam and is wooded.

The dam, including spillway and highwater spillway, Photo
No. 5 and 6, is generally in good condition. The structure is
in good alignment and there is no observed indication of
lateral movement. One portion of the crest of the dam was
observed to have a longitudinal slope but this was construed to
have been a construction error or expediency rather than
settlement, as no adjacent cracking was observed. The dam is
reported to have been constructed on bedrock. No major
seepage or other serious defect was observed.

The concrete surface of the dam has been patched in the
past, especially on the crest of the dam. A number of these
patches are becoming loose. Other areas are starting to
spall. There is deterioration of surface concrete to the
left and right sides of the spillway on the upstream face as }
well as on the upstream side of the weir plate. An example of i
such deterioration is shown in Photo No. 7. The weir plate i
is corroded, especially on the right side. Concrete immediately
downstream of the weir plate does not appear to be well bonded
to the main dam. The downstream face of the spillway and the




dam exhibits cracks and efflorescence.

C. Appurtenant Structures. The gate structure, shown
in Photo No. 1, 1s generally in good condition but does need
repairs. Slate shingles are missing from the roof. The
wooden trim is almost devoid of paint. The brick masonry
appears in good condition. The parge coat, just below the
base of the brick masonry is not bonded to the underlying
material and has spalled off in local areas. The concrete
substructure has local eroded areas, some concrete cracking
and efflorescence present.

The gate valves within the gate house appear to be main-
tained and operable. They are currently chained to prevent
vandal damage, as shown in Photo No. 8. Two of the gate valve
operators are loose, braced by timbers and are apparently
located over valve boxes. The blowoff outlets on the downstream
face of the dam on the right side of the discharge channel
are partially blocked by earth, Photo No. 9,

The reservoir drain sluice gate is completely buried with
debris on the upstream side, Photo No. 10. Although the top
of the corroded gate operating rod is visible underwater, the
gate is congsidered inoperative. The drain outlet at the
downstream face of the dam on the left side of the discharge
channel is partially blocked by earth and debris, Photo No. 1l1.

None of the gates for this structure were operated.

The pond is quite shallow in the area several hundred feet
upstream of the dam, Photo No. 12. Consequently, the intake
for the water supply pipe is located about 1700 ft. from the
gate house in the deeper waters of the pond.

D. Reservoir Area. The area around Nagog Pond is generally
wooded on rolling terrain. While the slope on the south side is
steep, there is little possibility that landslides into the
reservoir would cause waves which would overtop the dam. No
conditions which might result in a sudden increase in sediment
load into the reservoir were noted.

E. Downstream Channel. The discharge channel has field-
stone walls in the immediate vicinity of the dam. Approximately
20 to 25 ft. downstream of the dam, the walls have collapsed and
the channel is blocked by debris. The natural channel of Nagog o
Brook is narrow, rock lined and winding, Photo No. 13. ’
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3.2 EVALUATION

The dam and spillway are in need of surface repvairs to
arrest the deterioration of the structures. The gate house
needs repairs to prevent further deterioration. The area
adjacent to the dam and the downstream channel should be
cleared to allow the free flow of flood waters. The reservoir
drain gate should be rebuilt to allow its use in an emergency.
However, based on the visual examination, there appears to be
no significant potential for the failure of the dam and/or
spillway at this time. '

}
i
,
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, SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

In general, there are no established operational pro-
cedures, maintenance programs or formal warning systems in
effect for this dam.

4.2 MAINTENANCE OF DAM

There are no established written procedures to assure
periodic inspection and maintenance of the dam.

4.3 MAINTENANCE OF OPERATING FACILITIES

The operation of the facility is based on the demand
and supply of water rather than any formal established opera-
tional procedures. The gate house and discharge channel do
not receive reqular maintenance, and the outlet drain is not
operational.

4.4 DESCRIPTION OF ANY WARNING SYSTEM IN EFFECT

There is no formal warning system or emergency prepared-
ness plan in effect for this structure.

4.5 EVALUATION

A periodic observation and maintenance program should be
established to examine the dam, control its deterioration,
insure operability of all gates, and control tree and brush
growth adjacent to the structure and within the downstream
channel.




SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

A. Desi Data. A set of plans entitled "Nagog Pond Supply,
outlet Of Nagog Pond" bearing the date of October 1909 were the

basis for the construction of this facility. The reservoir was
constructed in order to augment the Town of Concord's water supply
and was designed for a safe yield of 1 MGD. No hydraulic nor
hydrologic design data was found. The recommended test flood for
the size (intermediate) and hazard potential (low) classifications
of this dam is in the range of the 100-year frequency to the 1/2
PMF. Since the value of maximum storage is near the lower value
designated for -dams of "intermediate" size, the recommended test
flood for Nagog Pond Dam is the 100-year flood.

B. Experience Data. The "SCS-TP-149, Method for Estimating
Volume and Rate of Runoff in Small Watersheds" was used as a guide
for determining the inflow hydrograph into Nagog Pond for the
100-year storm. The peak inflow was calculated to be 420 cfs.
However, because the water surface area comprises approximately
35 percent of the total drainage area, flood routing was deemed
necessary and using the method for flood routing presented in
"Water Supply and Wastewater Disposal" by Fair and Geyer, resulted
in a peak outflow of 22 cfs at a pond water surface elevation of
226.9 ft. above MSL, approximately 0.76 ft. below the top of the
dam.

C. Visual Observations. The inspection revealed that no
apparent major modifications have been made to the dam since its
original construction in 1909, except for patching of the spill-
way sides and the top of the dam.

The channel downstream of the dam is approximately 3 ft. in
width, 5 ft. in depth, with vertical side slopes. The left side
of the channel is rock lined, whereas the right side is earthen..
Nagog Brook winds through a dense forest (primarily coniferous
trees) at an estimated 1.4 percent slope and reaches Nashoba Brook
approximately 800 f£t. downstream of Route 27.

Nashoba Brook continues via a natural channel and is conveyed
through the Brook Street Dam via a 40-ft. wide spillway and a 13-
ft. wide bypass channel. Approximately 100 ft. downstream of this
dam, the brook flows through two C.M. Plate Arches under Brook
Street. After this point, Nashoba Brook continues to be conveyed
through a series of culverts and sections of natural channel sur-
rounded for the most part by a wide flood plain and is eventually
inundated by the ponding area caused by the Concord Road Dam.

13




D. Overtopping Potential. As stated previously, based on
the size (intermediate) and hazard (low) classifications published
in the Guidelines, the test flood is the 100-year storm. A rating
curve for the Nagog Pond Dam spillway was developed, and demon-
strated that the spillway is capable of handling approximately 60
cfs at E1. 227.66, the elevation at the top of the dam. Since
the value of the test flood is 22 cfs with a maximum pool elevation
of 226.16, it is evident that the spillway can pass the test flood
without overtopping the dam. These values were calculated given
that the outlet structures were closed during the storm.

E. BEvaluation. As discussed in detail in Section 1.2D,

the spillway is capable of handling the 100-year flood flows. A
failure of the dam would result in flows which would cause sheet
flow over Route 27 for a distance of approximately 500 feet and
possible minor flooding of an outside structure located on the
right bank of the brook. Otherwise, it appears that no damage
would be caused. Therxefore, it appears that a breach of the dam
would not result in any appreciable downstream damage.




SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

A. Visual Observations. There was no observed movement,
distress or concrete condition during the 3 October 1978 site
examination which would indicate structural instability.

B. Design and Construction Data. Proposed construction
plans, dated 1909, and a general report on the project are avail-
able. Based on the general dimensions shown on the plans, the
general foundation description (rock) given in the report and
the observed elevation of ground surface adjacent to the structure,
the structure is considered stable.

C. Operating Records. There is a survey pin at the top of
the dam left of the gate house, but no records are known to exist ]
which would indicate the magnitude and nature of any past struc- -
tural movements. The reservoir water level is periodically mea-
sured and recorded.

D. Post-Construction Changes. Based on a comparison of
the 1909 proposed construction drawings with the observations
made during the October 1978 site examination, no major post-
construction changes are apparent.

E. Seismic Stability. This dam is located in Seismic 2Zone |
No. 2 and i1n accordance with Recommended Phase I guidelines, does \
not warrant seismic analysis.

.
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS
AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

A. Condition. The visual examination of the dam, spillway
and gate house indicates that the structures are in good condition.
The indicated deficiencies are primarily surface conditions.

There are no visual signs of failure or conditions which would
warrant urgent remedial treatment.

The spillway was determined to be capable of passing the
test flood, a 100-year flood, without overtopping the dam. The
spillway is capable of handling a flow of approximately 60 cfs
while the test flood caused a flow of only 22 cfs over the spillway.

B. Adequacy of Information. There is sufficient informa-
tion available to evaluate the structures. The information is in
the form of contract drawings of the proposed facility and a report
to the town on the construction. It should be noted, however, that
the reference to the foundation material (rock) is minimal.

C. Urgency. The remedial measures outlined in 7.3 should
be undertaken by the Owner within two years after receipt of this
report.

D. Need for Additional Investigation. Additional investi-
gation is not believed to be necessary at this time.

7.2 RECOMMENDATIONS

Not applicable.
7.3 REMEDIAL MEASURES

A. Alternatives. Not applicable.

B. Operating and Maintenance Procedures. The following
~remedial work should be undertaken by the Town of Concord, owner
of the dam, to correct deficiencies noted during the visual,
examination:

1. Remove all deteriorated concrete from the surfaces of
the dam, spillway and gate house and resurface the areas
with concrete or mortar well bonded to the underlying
concrete.

2. Restore the roof, paint the wood trim, and replace the
parge coat just below the brick masonry on the gate
house.

3. Remove the corrosion from the weir plate and coat the
plate with a resistant material such as an epoxy.

16
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4. Reconstruct the reservoir drain to make it operational
and accessible during high reservoir levels.

5. Firmly attach the loose and timber braced gate operators
within the gate house to the floor or other rigid sup-
port.

6. Clear the brush and trees on the upstream side of the
dam, adjacent to the dam and within the spillway to
minimize root encroachment into cracks in the masonry
and fieldstone discharge channel walls.

7. Regrade the discharge channel to remove the partial
blockage of the reservoir drain outlet, the partial
blockage of the blowoff outlets and the partial block-
age of the channel approximately 20 feet downstream of
the spillway.

Although the dam is currently in good condition, it is
considered important that the owner prepare an operations and
maintenance manual for the dam. The manual should include pro-
visions for biennial technical inspection of the dam and for
surveillance of the dam during periods of heavy precipitation
and high reservoir water levels. The procedures should delineate
the routine maintenance work to be done on the dam to ensure
satisfactory operation and to minimize deterioration of the
facility.

17
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l APPENDIX A
INSPECTION TEAM ORGANIZATION AND CHECK LIST
I Page No.
VISUAL INSPECTION PARTY ORGANIZATION 1

Iv VISUAL INSPECTION CHECK LIST

Dam and Spillway ' 2
I Outlet Works - Reservoir Drain 3

Outlet Works - Gate House and ' , 4

g |

Water Supply Intakes




/

VISUAL INSPECTION PARTY ORGANIZATION

NATIONAL DAM INSPECTION PROGRAM

Dam: Nagog Pond
Date: 3 October 1978
Time: 1145-1530

Weather: Cloudy and Cool (50's F.)

Water Surface Elevation Upstream: El. 224.,3 MSL

Stream Flow: None

Inspection Party:

Harl P. Aldrich, Jr. - Soils/Geology
Haley & Aldrich, Inc.

Roger H. Wood - Structural/Mechanical
Camp, Dresser & Mckee, Inc.

Charles E. Fuller - Hydraulic/Hydrologic

Camp, Dresser & Mckee, Inc.

Present During Inspection:

Edward Shaw, Department of Public Works, Concord, MA
Richard A. Brown, Haley & Aldrich, Inc.
Donna L.B. D'Amore, Camp, Dresser & Mckee, Inc.
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' VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

- DAM : Nagog Pond DATE :3_0Oct. '78

AREA EVALUATED CONDITION

DAM AND SPILLWAY

1. Approach Channel

a. General Condition Spillway at pond

b. Obstructions Brush and grass

¢. Log Boom None

2. Weir

a. Flashboards None

b. Weir El. 226.16 MSL

c. Vegetation Brush and grass both sides

d. Seepage or Efflor- Efflorescence downstream on each
escence side of weir

e. Rust or Stains None observed

£. Cracks None noted

g. Condition of Joints Good

h. Spalls, Voids or Deterioration left side of upstream
Erosion face

i. Visible Reinforcemenyi None observed

j. General Structural The general condition is good except
Condition for deterioration on upstream

. face of dam. On the left side
of weir, corroded weir plate and
hollow sound of concrete just
downstream of weir plate

3. Discharge Channel

a. Apron None observed
b. stilling Basin None observed
c. Channel Floor Natural ground
d. Vegetation Trees, brush, and grass ;
e. Seepage Channel bottom is moist
f. Obstructions Young trees, brush, debris and
partial blockage (f£ill) approx.
20 ft. from spillway. {
g. General Structural Channel walls are fieldstone in f
Condition fair condition. Channel needs ]
cleaning
4. Dam
a. Vegetation Brush & trees each face of dam
b. Seepage or Efflor- Efflorescence various locations
escence downstream face

FAE NO. 4160

| MALEV & ALDWICM, MC. A-2
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DAM:

VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

Nagog Pond

DATE,B Oct.'78

AREA EVALUATED

CONDITION

OUTLET WORKS - RESERVOIR

c.
d.
e.
£.

g.
h.

Rust or Stains

Cracks

Condition of Joints

Spalls, Voids or
Erosion

Visible Reinforcement
General Structural
Condition

DRAIN

1. Inlet

3.

4.

a.
b.
c.
d.
e.
£.

Control Facility

Obstructions
Channel
Structure
Screens

Stop Logs
Gates

a.
b.
C.
da.
e.
£.

Outlet

a.
bQ
c.
d.

Mechanical and

Structure
Screens

Stop Logs

Gates

Conduit

Seepage or Leaks

Structure

Erosion or Cavitatio
Obstructions

Seepage or Leaks

Electrical

None noted

Minor cracking

Good

Spalls and patched spalls which
are now loose present. Local
areas with deteriorated concrete

None observed '

The general condition is good to
fair, the deteriorated and spalled
concrete should be repaired

Minor debris

Field stone channel underwater

None

None

None _

24" x 24" sluice gate - Top of
operator underwater

None - part of dam

None

None

See Item 1f

24" x 24" opening in dam
Not visible

None

Top of outlet eroded or spalled
Outlet partially blocked by earth
Not visible

Not applicable




VISUAL INSPECTION CHECK LIST
NATIONAL DAM INSPECTION PROGRAM

. DAM :___Nagog Pond DATE:3 Oct '78

pan—
RS o

AREA EVALUATED CONDITION

OUTLET WORKS - GATE
HOUSE_AND WATER SUPPLY
INTAKES

1. Inlet Underwater pipes - not visible P

2. Control Facility

a. Structure Slate shingles missing from roof |
Brick in good condition. 1
Parge coat on upper fndn. loose. :
Erosion of concrete substructure. '
Ext. surface, some cracks &
efflorescence, wood trim needs

paint.
b. Screens Not observed
c. Stop Logs None noted
d. Gates One 16" gate valve loose & braced

One 12" gate valve loose & braced
Two 12" gate valves

One 8" gate valve

Plan calls for another 12" gate
valve but operator not observed.

e. Conduit Not applicable
f. Seepage or Leaks Not visible
3. Outlet
a. Structure Blowoffs through opening in dam;

16" pipeline

b. Erosion or Cavitatiow Not visible

c. Obstructions Partially blocked blowoff outlet
+ by earth and brush downstream

d. Seepage or Leaks Not visible ;]
4. Mechanical and Not applicable |
Electrical 3

3
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APPENDIX B

LIST OF AVAILABLE DOCUMENTS
AND PRIOR INSPECTION REPORTS

Page No.
LIST OF AVAILABLE DOCUMENTS | 1l
SELECTED DOCUMENTS
"Gate House In Dam at Outlet of Nagog Pond", 3

Drawing C-357, 30 September 1909

"Proposed Concrete Dam at Outlet of Nagog Pond", 4
Drawing C-358, 29 October 1909

"Engineers Report Upon the Nagog Dam Extension", 5
Concord Town Report, 14 February 1910

PRIOR INSPECTION REPORTS

Date

6 August 1973 Massachusetts Department of 12
Environmental Quality Engi-
neering
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INSPECTION REPOET - DAMG AND RISERVOIRS
(1, ILocation: &2ew'Town A CT? Dad N0, 4=F-2 -4
ilame of Dam Mdgaﬁ an'D RAM Ingpecisd byd Z. E(ZAA/ o<«
F. H. PARE
Date of Inspection §—-4-'72
{(2.) Cwners: per: EEEN L - Prev, Ilnspeciion

Roga of Needs_- Pers, Conti:®

1. Towy oF Comconp Pu AL KS 2106 CoNCor) -0[742 2637526

Mama Sta % O, Gy Townt Stata Y8l4110s
2/’ ’

RETE St. * s0. City/Town Stazs Lfal.No,
3. N— :

hame Ste & .06 Litys/Town State Taislio,

(3,) Carstaker: (if any) e.Z. superincendsn?, plant marnazer, appoiated b7
2bzant2s owmer, appointsd by mulci omors,

SUPT, NAT BES PuBL \WAS.BLIG, Cow coRf MASS: = 017932 36 9-752¢
Lo & & TS S

Hame S & 400 =53 Lo 3tatae T8L,No,

(he! Ho. af Piztures tagen =2

(5.) Degrae or Hazard: (i dam snould f£ail comple:aly)w
1., Miaor v 2, Hoderata

3, Savare Lo Disastrous

#Mia ratiag may change as land use chanzas {future davslopmant)

Pl

ia)  Ontlss contrai: Auvtomatic v Fanval
Operativa__ 1~ ‘as: 10,

Connsnts: OUTLET. GOMTHOLeéD  BY | SUPPLY PiPp 14
LUMP HOOSE

S T ritmran Mare 9 b ol
- 2 cota oz
s PRS- Rl U S Joormas AeslTes
. ——
Gomtisela
e e+ -

-‘—%\%‘_
L7 A




R e D A LTl

{3} Townstrean Face of Jam: Condition:

Ccamanta:

DAY HQ, Y=P=2-
i, Goecd 1~ 2 Mincr Rapairs

2. HMajor Rapairs Urgoent Rapairs

7o)

‘o

{9) zmergsney Spillway: GCondition: L.

3.

Good__ 1~ 2. dinor Raspairs

Major Rapairs i« Urgent Repairs

(L8 Waler leval & time of Lnspoction
top of dam

otaer

TS, 12%07vs_p, 457 Tceliaw

——

Principal aplliway g~

{11) Summary of Jeliziencied liocads

Growghh {Tra9s and Brusk: on Embankment p/’/’

Anicali Surpows and Yashouts

Damage o slopes or top of dax

Cracite¢ or Damaged Masonry

Zriience of Isapage

Iridazmsa =i Piping

EZrosion

L9933y
Ry AT Lamus heoentag Jlow - . .
b R TS U F SUR 4 L . —_—
! - - e A - - e e ens g . owSrmey ——— e wma—— av—— - e
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l N H-q-25

s
l ale
(12} Remarks & Reccmmeadations: (Fullr Explain;
DAM IS IV GoOD CoMDITiod,
i
.
1
i -
i
|
P
[
¥ 1
- ° —————
30 gvarall Condition:
1. sate__ v~ .
2. Ninor repairs near:
3, Coaditionally sa” -~ majer ropaips neaded
—————
e Unzafe a
€, Ragorvoir impsuren” no “ougsr axists {xzlain!
* Rezcomnaad cercT.” Svon nspsetlon List
‘ )
+
i
H
V
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DESCRIPTION QP DAM

; : ' DISTRICY o 4
Submitted bTERANCIS 4 FRRELADAM) 2., FIzAn Dam %o. ~25
Date_ $—(~-TF 3 QULy/Towndo Kt ACTan . D720
Name of Dam NAGOG FenDd LA

T
* iocation: Topo Sheet MNo. d
Provide 8&'" x 11" in clear cory of topo map with location of Dam
clearly indicatad.,

{ 2. -
| Year built: ;920 Year/s of subsequent repairspanc VISiBIE
3e
Purpose of Dam:_ Water Supply el « Recrsational
irrigation « Other )
res :
Drainags Area: | sQ. m._{4) ACRES,
% Garmal Ponding A 300 Ave. Deg:___j0"
Horma onding Area: acres; ve. Dep'l ]
1mpoundmnt:’1 Bt . 20183 'gl._@ﬁ acre ft.
» O

Yo, and type of dwellings located adjacent ta pond or resarvoir
1.0, sucmer hones ste._ agnE

Te ) .

Dimensions of Dam: Length ‘85  Max. Helght_|§
Slopes: Upsiream “ace_ VEAi
Downatream Facs 4

Width acrass top &'
a.
Clasaifications of Dam by Materiala:
Earth . Ccnce Mascnary /L.~ . Stone Masonary
Timber « Rockfill « Other
Se
A, Ducéiption of prasent land usage downutrsam of dam: _J0 £ rurel;
yrvan
8. s there a siorags area or flood plain downstream of dems which ecould

acconmuiats the impoundment in the evsat of & goupleta dam failurs
NI__j” o Tas -

l B-14




10,

DAM No. ¢~F ~2~5

Risk %o lifa and properisy in svent of complate failurs,

Yo, of peopla ___ poNE
pt

¥o. of homas

Jo. of businesses (t
Mo, of industries )

No, ¢f utilitias E-NE

Railroads i

Cthar dams it

thar

Type

T7pe

llo '

Attacix skater of daa to thia form showing section and plan 8%"X11" Sheet.
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' APPENDIX C
SELECTED PHOTOGRAPHS OF PROJECT
I Page No.
LOCATION PLAN
I Site Plan Sketch 1
l PHOTOGRAPHS
No. Roll Frame Page No.
) 1. Overview of outlet structure 20 20A,21a vii
- and upstream side of dam
2. Crest of dam and left abutment Ccl9 20 2
3. Crest of dam and right abutment C19 24 2
. 4., Downstream face of dam c19 25 3
5. Spillway with steel weir plate 20 19a 3
6. Spillway and crest of dam Cl9 21 4
7. Deterioration of surface con- Cc1l9 31 4
* crete on upstream face of dam
8. Controls inside gate house C1l9 33 5
9. Right wall of discharge channel 20 le6a 5
- and blowoff outlet
10. Approach channel to reservoir cl9 32 6
drain
. 1l1. Left wall at discharge channel 20 17a 7
and reservoir drain outlet
-- 12. Nagog Pond immediately upstream C19 30 7
of dam
e 13. Nagog Brook channel downstream Cl9 27 7
of dam

I
I
i




mewo. 4160 B33

‘NOTE:

LEGEND:

%

NAGOG

POND |
16- IN. WATER |
SUPPLY INTAKE \}
{NOT VISIBLE)

|

24-IN. SLUICE
(INOPERABLE) |

GATE
TREES & SHRUBS HOUSE |
SPILLWAY Q o~
N\ &
CREST / ‘:)
‘ 1] vt
/ Ja \

WOODED BLOWOFF -

PLAN DEVELOPED FROM 1909 CONTRACT
DRAWING BY METCALF & EDDY, INC.

(APPENDIX B) AND VISUAL EXAMINATION
- ON 3 OCTOBER 1978

(5>  PHOTO NO. AND DIRECTION OF VIEW

| HALEY & ALDRICH, INC.

STEEL WEIR PLATE

@

OQUTLET




T

SUPPLY INTAKE ROCK

|

|
16- IN. WATER ‘ ' EXPOSED
(NOT VISIBLE) I { OUTCROPS
I

24-IN. SLUICE GATE
(INOPERABLE) WOODED i

10 it

/ RIPRAP i
d ) ¢
( g

DAM CREST

16~ IN. SUPPLY PIPE
(NOT VISIBLE) TO .
CONCORD .

BLOWOFF - WOODED

OUTLET

COLLAPSED WALL AND DEBRIS
BLOCKING CHANNEL

Nagog Pond Dam
Acton, MA

SITE PLAN SKETCH
Scale: 1"=10' Nov. 1978

N c-i
@

e : n i e




2. Crest of dam and left abutment

3. Crest of dam and right abutment




4., Downstream face of dam

5. Spillway with steel weir plate




6. Spillwav and
crest of dam

/. Detericration of surface <cncrate on upstream
l face of dam




8. Controls inside gate house

9. Right wall of discharge charnel and
blowoff outlet {




11.

Left wall at discharge channel aad
reservoir drain outlet




12. Nagog Pond immediately upstream

13.

Nagog Brcok
channel cdown-
cstream of danm




APPENDIX D
OUTLINE OF DRAINAGE AREA AND
HYDRAULIC COMPUTATIONS

Page No.
OUTLINE OF DRAINAGE AREA
Drainage Area Map 1

COMPUTATIONS

Size and Hazard Classification 2

Field Inspection Notes 3

Pond Water Surface Area versus Water ’ 4
Surface Area

Computations of 50-year and 100-year Floods 5

: Spillway Rating Curve Computations 10
; Routing of the 100-year Flood 12
; outflow Hydrograph 13
‘ Dam Failure Analysis 14

S R R T R T T T T TR e

i
i
1
|
|
|
|
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[
I
|
1
|
|
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APPENDIX E
INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS
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