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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

SEP 17 1379

Honorable Hugh J. Gallen

Governor of the State of New Hampshire
State House

Concord, New Hampshire 03301

Dear Governor Gallen:

I am forwarding to you a copy of the Bradley Lake 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 Water Resources Board,
the cooperating agency for the State of New Hampshire. 1In addition, a
copy of the report has also been furnished the owner, Town of Andover,
Andover, New Hampshire.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. 1In 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 Water Resources
Board for your cooperation in carrying out this program.

Sincerely,
Incl )}ﬁ{% SCHEIDER
As stated Colonel, Corps of Engineers

Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
. PHASE I - INSPECTION REPORT
BRIEF ASSESSMENT

: Identification No.: 00034
- Name of Dam: Bradley Lake Dam
. Town: Andover

County and State: Merrimack, New Hampshire
- Stream: Hameshop Brook
‘ Date of Insvection: April 20, 1979

- Bradley Lake Dam is an earthen embankment structure, with
a total length of 340 feet and a maximum height of 19 feet.
The dam was originally constructed in 1896 and the spillway
and portions of the dam were reconstructed in about 1956.
Engineering data available consisted of a set of plans dated

. September 1956, which show a plan of the dam and the spill-

B way details. No construction plans or design calculations
were available.

The visual inspection indicated that the dam is in gen-
erally fair condition. The inspection revealed that severe
. erosion in several areas of the upstream face of the dam was
. occurring, and a large slide area was noted to the left of
the spillway. Also, visual inspection revealed erosion of
bare soil on the crest of the dam, trees and brush growing on
the dam and in the downstream channel.

Based on the dam's intermediate size and significant
1 hazard classification in accordance with Corps of Engineers
4- guidelines, the test flood is one half the Probable Maximum
Flood (PMF), or 4,600 cfs. The one~-half PMF routed outflow of
2,420 cfs will overtop the dam by 0.6 feet. With the water
level at the top of the dam, the spillway will pass 75 percent
of the routed test flood outflow.

It is recommended that the owner engage a qualified en-
gineer to further evaluate the potential for overtopping, the
adequacy of the spillway and determine what alternative measures

L are necessary to increase the spillway capacity. The owner

i should also repair the erosion and slide areas on the dam and

) establish grassy vegetation on the dam crest and downstream
slopes.




The recommendation and remedial measures are described
in Section 7 and should be addressed within one (1) year
after receipt of this Phase I - Inspection Report by the
owner.
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'his Phase I Inspection Report on Bradley Lake Dam

\as been reviewed by the undersigned Review Board members. In our
ypinion, the reported findings, conclusions, and recormendations are
onsistent with the Recommended Guidelines for Safety Inspection of
)ams, and with good engineering judgement and practice, and is hereby
jubmitted for approval.
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JOSEPH A. MCELROY, MEMBER
Foundation & Materials Branch
Engineering Division
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CARNEY M.“$ERZIAN, MEMBER
Design Branch
. Engineering Divisiocn
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
l identify expeditiously those dams which may pose hazards to
- human life or property. The assessment of the general con-

dition of the dam is based upon available data and visual

inspections. Detailed investigation and analyses involving

topographic mapping, subsurface investigations, testing and

detailed computational evaluations are beyond the scope of
- a Phase I Investigation; however, the investigation is in-
- tended 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
R of field conditions at the time of inspection along with data
available to the inspection team. In cases where the reser-
voir was lowered or drained prior to inspection, such action,
while improving the stability and safety of the dam, removes
the normal load on the structure and may obscure certain
conditions which might otherwise be detectable if inspected
under the normal operating environment of the structure.

It is important to note that the condition of a dam
depends on numerous and constantly changing internal and
external conditions, and is evolutionary in nature. It would
be incorrect to assume that the present condition of the dam

. will continue to represent the condition of the dam at some
' point in the future. Only through continued care and inspec-
tion can there by any chance that unsafe conditions be

detected.

Phase I inspections are not intended to provide detailed

hydrologic and hydraulic analyses. In accordance with the
L. established Guidelines, the Spillway Test Flood is based on
the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. Because of the magnitude and rarity of such a storm L
event, a finding that a spillway will not pass the test flood Sl
should not be interpreted as necessarily posing a highly in- R
adequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determin-
ing the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.
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NATIONAL DAM INSPECTION PROGRAM
- : PHASE I INSPECTION REPORT
. BRADLEY LAKE DAM

SECTION 1
PROJECT INFORMATION

. l.1 General

a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of
the Corps of Engineers has been assigned the responsibility
of supervising the inspection of dams within the New England
Region. Howard, Needles, Tammen & Bergendoff has been re-
tained by the New England Division to inspect and report on
selected dams in the State of New Hampshire. Authorization
and notice to proceed were issued to Howard, Needles, Tammen
& Bergendoff under a letter of October 23, 1978 from John P.
Chandler, Colonel, Corps of Engineers. Contract No. DACW33-
78-C-0356 has been assigned by the Corps of Engineers for
this work.

b. Purpose

(1) To 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) To encourage and prepare the states to initiate
quickly effective dam safety programs for non-Federal dams.

(3) To update, verify and complete the National Inven-
tory of Dams.

1.2 Description of Project

a. Location. Bradley Lake Dam is located on Hameshop
Brook approximately 1.7 miles upstream of its confluence
with Blackwater River, in the Town of Andover, New Hampshire.
The dam is shown on U.S.G.S. Quadrangle Mt. Kearsarge, New
Hampshire, with approximate coordinates N43° 25'05", W71°
49' 20", Merrimack County, New Hampshire. Location of the
dam is shown on the preceding page.




b. Description of Dam and Appurtenances. Bradley Lake
. Dam is an earthen embankment structure. The total length of
. the dam including the spillway section is, according to
existing plans, approximately 340 feet. Maximum structural
height of the dam, according to existing plans, is about
19 feet. The upstream face of the dam is on a 2 foot hori-
zontal to a 1 foot vertical (2:1) slope. The top width aver-
ages about 8 feet with a 1%:1 slope on the downstream face.
R Along the downstream face of the dam is a 12' wide roadway set
about 5 feet below the crest of the dam with the 1l%:1 slope
continuing to meet natural grade.

The appurtenant works consist of a concrete and stone
masonry spillway, spillway channel and outlet works. The
spillway is horseshoe in shape, with three faces to the
crest. Outlet works consist of a stoplog gate and pond drain
pipe integral to the spillway. The outlet channel consists
of two levels. The roadway deck is supported by the
outlet walls on each side and by two piers one on each side
of the low flow outlet channel.

Figures 1 and 2, located in Appendix B, show the plan
of the dam and appurtenant structures. Photographs of each
structure are shown in Appendix C.

c. Size Classification. Intermediate (hydraulic height -
19 feet - storage - 3,385 acre-feet) classification based on
storage being between 1,000 and 50,000 acre-feet as given in
Recommended Guidelines for Safety Insvection of Dams.

d. Hazard Classification. The potential hazard to
life and property polsed by this dam is assigned a signi-
ficant classification. Failure of dam at maximum pool would
result in a downstream floodwave of approximately 12.7 feet
in height. Although no homes downstream of the dam would be
inundated, damage to three bridges crossing the stream could
be expected along with severe erosion.

e. Ownership. This dam is owned by the Town of
Andover, New Hampshire.

f. Operator. This dam is operated by the Andover Board
of Water Commissioners, Andover, New Hampshire. The Chairman
of the Board of Water Commissionsrs is Mr. Roy Meier. Tele-
phone No. 603/735-5170.

g. Purpose of Dam. This dam is used to provide some
additional storage of water for a municipal water .supply for
Andover, New Hampshire. Basically, the dam orovides for
additional pond area on Bradley Lake which is used for
recreation.
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h. Design and Construction History. Original v
construction of this dam was completed in 1896. About 1956,
the spillway was replaced with the present structure. No
in-depth design or construction data was disclosed.

i. Normal Operating Procedures. Under normal operation
the Lake 1s left to maintain 1its own level. There is no
seasonal operation of stoplogs or outlet works. The water
supply intake for the Town of Andover is located in the
southern portion of the Lake and is not part of the dam or
appurtenant structure.

1.3 Pertinent Data

a. Drainage Area. The area tributary to Bradley Lake
consists of 4.0 square miles of heavily wooded mountainous
terrain. A good portion of the drainage area is on the
eastern face of Mount Kearsarge. Maximum elevation is 2,937
feet MSL, and the full reservoir elevation is 828 feet.

The area around the reservoir is wooded and steep. There
are approximately 20 summer camps around the pond. Several
small islands are in the center of the reservoir along an
east-west line which are part of a ridge which almost divides
the Lake in half. The water supply intake is located in the
southern half of the Lake.

b. Discharge at Dam Site

(1) The outlet works for Bradley Lake Dam consist of
a 4 foot by 4 foot stoplog opening in the spillway set with
an invert of 824.0, and a pond drain pipe 24 inches in
diameter set approximately at elevation 815.0. Capacity of
the stoplog opening with the reservoir at elevation 828.0
is approximately 105 cfs. Capacity of the pond drain pipe
is about 61 cfs with the pond level at 828.0.

(2) The maximum discharge, recorded at the site, was
noted on September 21, 1938 with an approximate depth of
flow of 4 feet over the permanent spillway crest. Based on
a drawing of the spillway in use in 1938, the maximum
recorded discharge would be about 570 cfs.

(3) The spillway capacity with the water surface at
the top of the dam is approximately 1,800 cfs at elevation
833.0.

(4) The spillway capacity with the water surface at
the test flood elevation of 833.6 is approximately 1,960 cfs.

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




(5) The total project discharge at the test flood
elevation of 833.6 is about 2,416 cfs.

‘ c. Elevation (feet above MSL)
(1) Streambed at centerline of dam - 814.0.
(2) Maximum tailwater ~ unknown.

. (3) Upstream portal invert diversion tunnel - 815.0
(estimated).

(4) Recreation pool - 828.0.

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

(6) Spillway crest (permanent spillway) - 828.0.
(7) Design surcharge - unknown.

(8) Top Dam - 833.0.

(9) Test Flood Surcharge - 833.6.

d. Reservoir (miles)

(1) Length of Maximum Pool - 1.0.

(2) Length of Recreational Pool - 1.0.

(3) Length of Flood Control Pool - N/A.

e. Storage (gross acre-feet)

(1) Recreation Pool - 2,535.

(2) Flood Control Pool - N/A.
(3) Spillway Crest Pool - 2,535.
(4) Top of Dam -~ 3,800.

f. Reservoir Surface (acres)

(1) Recreation Pool - 170.
(2) Flood Control Pool -~ N/A.

(3) Spillway Crest - 170.

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

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




!
(4) Gates - 4 foot by 4 foot stoplog openning
invert 824.0.
(5) U/S Channel - none.
(6) Downstream Channel. Immediately downstream of the
dam the sides of the channel are protected by rock rip-rap
for a distance of 20 to 25 feet. The channel banks and
_ overbank areas are heavily wooded.
K
1 -5
» © ° . ° ° o ° ® e o ° ° ] L) ®
ﬁt}; o T e liiﬁi}i_:;:» e TS
P ST ORI ORI, ;#ﬁi&ﬂfff..}}};;g;ggggdﬁ;::AA::. ''' ''

(4)
(5)

Test Flood Pool - 170.

Top Dam - 170.

g. Dam

(1)
(2)
(3)
(4)
(5)

(6)
(7)
(8)
(9)
(10)

Type - earth.

Length - 340 feet.
Height - 19.0 feet.
Top Width - 8 feet.

Side Slopes - upstream 2 horizontal:lvertical,
downstream l1lx:1.

Zoning - unknown.
Impervious core - unknown.
Cutoff - unknown.

Grout Curtain - unknown.

Other - none.

h. Diversion and Regulating Tunnel

None.

i. Spilliway

(1)
(2)
(3)

Type - concrete weir "horseshoe" shape.
Length of Weir - 50 feet.

Crest Elevation - 828.0.
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j. Regulating Outlets. The 24 inch pond drain is
controlled by a gate set on the face of the spillway. There
is no readily accessible operating mechanism for the gate.
Invert of the pipe is about 815.0. The 4 foot square stoplog
openning set at invert 824.0 can be controlled by manually
lifting or placing the stoplogs.




SECTION 2
ENGINEERING DATA

2.1 Design

No original design data were disclosed for Bradley
Lake Dam. Original construction of this dam was in 1896.
. The spillway section was replaced in about 1957. Two plans
. showing the general layout and details of the new spillway
were made available.

2.2 Construction

No construction records were available for use in

- evaluating the dam.
2.3 Operation
No engineering operational data were disclosed.
2.4 Evaluation
a. Availability. Engineering data available for
Bradley Lake Dam 1s limited to the plans mentioned above.
These plans are on file at the New Hampshire Water Resources
1~ Board, Concord, New Hampshire.

b. Adequacy. The lack of in-~depth engineering data did
not allow for a definitive review. Therefore, the adequacy
of this dam could not be assessed from the standpoint of
reviewing design and construction data, but is based pri-

l marily on visual inspection, past performance history and
sound engineering judgement.

c. Validity. The field investigation indicated that
the external features of Bradley Lake Dam substantially e
agree with those shown on the available plans. DR
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_ SECTION 3
‘ VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Bradley Lake Dam was
made on April 20, 1979. The inspection team consisted of per-
l sonnel from Howard, Needles Tammen & Bergendoff and Geotechni-
cal Engineers, Inc. Representatives of the Town of Andover
Board of Water Commissioners and the New Hampshire Water Re-
sources Board were also present during the inspection. Inspec-
tion checklists, completed during the visual inspection are included
in Appendix A. At the time of inspection the water level was
- approximately even with the top of the spillway. The upstream
B face of the dam could only be inspected above the water level.

b. Dam. Visual inspection of the dam indicated that the
dam is in fair condition.

The dam consists of an earth embankment about 340 feet
long with a concrete spillway and outlet works in the approxi-
mate center of the embankment. The present dam was probably
built soon after 1956 (design drawings are dated September 20,
o 1956) to replace the original double wall, rock and timber dam
B built in 1896. ’

Slope protection was not visible on any portion of the
exposed upstream slope except for the area from the right wall
of the spillway to 20 feet right of the spillway wall. Moder-
ate to severe erosion of unprotected areas of the upstream
. slope was observed. Vegetation on the upstream slope varied
from totally absent to sparse grass to small brush.

Photo No. 5 shows the upstream slope to the right of the
spillway as viewed from the right abutment area.

A large slide area was observed on the upstream slope
from the left spillway wall to about 42 feet left of the spill-
way wall, as shown in Photo Nos. 2 and 11. The soil on the
surface of the slide area was silty sand and appears to be
actively eroding. The width of the slide measured from the water
line to the scarp is about 11.5 feet. The scarp is located near
the downstream edge of the crest. Apparently, the slide area has
been used as a recreational beach. Approximately 10 feet to the
left of the slide area, an erosion channel was observed in the
upstream slope as shown in Photo No. 12. A more severe erosion
channel was observed about 67 feet left of the left spillway.
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wall as shown in Photo No. 10. The latter erosion channel
_ was about 6 feet wide (parallel with crest) and 11 feet long
= (transverse to crest) and soft silt was observed at its base.
. Both erosion channels avppeared to be actively eroding.

Crest
The crest of the dam is covered with silty sand, Photo
l No. 4. Horseshoe courts on the crest to the right of the
: spillway have caused erosion of the crest.
Portions of the crest to the left of the spillway have
been eroded as a result of the slide area, Photo No. 11 and
erosion channel, Photo No. 10.

- Downstream Slope

A group of six trees (6 inches maximum diameter) was ob-
served on the downstream slope about 10 feet from the center
line of the dam. Another group of trees was observed to the
left of the spillway as shown in Photo No. 4.

Stone walls, about 3 feet in height, are at the toe of
the downstream slope adjacent to the right and left training
walls of the spillway, Photo No. 13.

c. Appurtenant Structures. Visual inspection of the
concrete spillway, outlet works structure and concrete spill-
way channel did not reveal any evidence of stability problems.
The concrete surfaces appeared to be in generally good con-
dition.

The spillway structure (Photo No. 9) consists of a gravity
concrete wall with a cut-off wall and a 12 inch thick apron
slab. The apron slab is at the bottom of the spillway channel.
The spillway structure is in good condition as shown in Photo
Nos. 14, 15 and 17.

The old spillway was a stone masonry structure. The down-
stream face of the old spillway can be seen in Photo No. 22.
No seepage was observed from the downstream face of the spillway.

The outlet works consist of a 2 foot diameter pipe and
a wooden control gate. The gate is below the water level and
not visible. It was reported that it is inoperable.

The condition of the outlet pipe and the gate is unknown.
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The spillway channel consists of a rectangular concrete

structure as shown on Section E-E, Figure 1, located in Appendix B.

Four iron pipes are imbedded in the spillway of the dam.

parently, these pipes are for support of a catwalk to the stop-

log gate.
The two abutment walls and two piers supporting the tim-
ber roadway bridge are incorporated into the spillway struc-

ture (Photo Nos. 18 and 20). The roadway deck is in good condition.

Visual inspection of the retaining walls and concrete
slabs indicated that the concrete is in generally good con-
dition.

d. Reservoir Area. The area around the reservoir is
wooded and steep. There are approximately 20 summer camps
around the pond. Several small islands are in the center of
the reservoir area along an east-west line which are part of
a ridge which can almost divide the lake in half during low
water. A water supply intake for the Town of Andover is lo-
cated in the southern half of the lake.

e. Downstream Channel. Immediately downstream of the
dam the sides of the channel are protected by rock rip-rap
for a distance of 20 to 25 feet.

The downstream channel is the natural river bed as
shown in Photo No. 23. A few small trees overhana the chan-
nel and there are small trees growing on the channel floor.
There are small islands in the downstream channel which con-
tain trees.

3.2 Evaluation

Visual examination indicates the dam is in fair condition.

The inspection revealed the following.

(a) Severe erosion of the upstream slope has occurred
in several areas.

(b) One large slide area was observed on the upstream
slope to the left of the spillway.

(c) Brush growth on the upstream slope and tree growth
on the downstream slope was observed.

(d) The crest is covered with bare soil and is eroding
in several areas.

(e) There are trees growing in the downstream channel.

(£) The pond drain gate is inoperable.

e e e e T e e e e e
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure

The Bradley Lake Dam is used primarily for recreation
and also to provide for additional water supply storage. ST
l The water supply intake in the southern portion of the lake =TT e
serves a portion of the residents of Andover. The northern
end of the lake is used only for recreation. There are no
set procedures for maintaining seasonal lake levels or
releases. Stoplogs are adjusted occasionally as needed.

4.2 Maintenance of Dam : ]

This dam is visited by members of the Andover Water R
Commission on an occasional basis. o ]

4.3 Maintenance of Operating Facilities S i
4

Maintenance on the outlet works is done on an as needed ¢ :._ :
basis. The stoplog gate is adjusted occasionally. The 24 :
inch diameter drain pipe has not been used, and it was -
reported that it is doubtful that it could be opened. X
4.4 Description of Warning Systems o o

There are no warning systems in effect for this dam.

4.5 Evaluation

The current operation and maintenance procedures for e e
Bradley Lake Dam are inadequate to insure that all problems e
encountered can be remedied within a reasonable period of T
time. The owner should establish a written operation and -
maintenance procedure and should also establish a warning ST
system to follow in the event of flood flow conditions or S
imminent dam failure. K °

...........
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SECTION 5
HYDROLOGY & HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. General. Bradley Lake Dam is an earth embankment
structure with an overall length of 340 feet and a structural
height of 19 feet. A roadway runs along the downstream face
of the dam. The appurtenant works consist of a 50 foot long,
horseshoe shaped, concrete spillway with a concrete and stone
masonry outlet channel through the dam. A wooden roadway
deck is supported by the sides of the outlet channel and two
piers. The outlet works consist of a 4 foot square stoplog A
gate and 24 inch diameter drain pipe. ° °

The dam creates an impoundment used primarily for
recreation and to provide additional storage for water supply S
for the Town of Andover, New Hampshire. The Bradley Lake Dam o, T
is classified intermediate in size having a maximum storage R
of 3,800 acre-feet. ‘9 °

]
e
S
B

b. Design Data. No hydrologic or hydraulic design data
were disclosed for Bradley Lake Dam.

c. Experience Data. The maximum discharge at the dam
site was noted in September of 1938 as being about 4 feet over
the permanent spillway crest. Based on the spillway used at this
time, this would produce a discharge of approximately 570 cfs.

d. Visual Observations. No evidence of damage to any
portion of the project from overtopping was visible at the
time of inspection.

e. Test Flood Analysis. As no detailed design and
operational information are available, hydrologic evaluation
was performed using dam information gathered by field inspec-
tion, watershed size and an estimated test flood equal to 1l/2
the Probable Maximum Flood (PMF) as determined by guide curves
issued by the Corps of Engineers. Based on a drainage area of
4.0 square miles, it was estimated that the test flood inflow
at Bradlevy Lake Dam would be 4,600 cfs. Following the
guidance for Estimating Effect of Surcharge Storage on Maximum
Probable Discharge results in a routed test flood outflow of 2,410
cfs. As the maximum spillway capacity at the top of the dam
is only 1,800 cfs (approximately 75 percent of the test flood
discharge flow), the test flood will result in the dam being
overtopped by approximately 0.6 feet.
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f. Dam Failure Analysis. The impact of failure of
the dam at maximum pool (top of dam) was assessed using the
"Rule of Thumb" Guidance for Estimating Downstream Dam
Failure Hydrographs issued by the Corps of Engineers. The
analysis covered the reach extending from the dam to Lawrence
Street about 9,100 feet downstream. The downstream river
stage, with the spillway at full capacity, is 6.1 feet.
Failure of the dam at maximum pool would probably result in a
downstream flood wave about 12.7 feet high. Dwellings located
downstream are constructed above this height but severe damage
to property and possibly to some dwellings, resulting from
erosion of the stream banks, would probably occur due to the
steep channel. The stream passes under three bridges in this
reach and damage could be expected.

Y °
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations. The visual observations did
not disclose any immediate stability problems. However, the
. following conditions, if allowed to continue, could lead to
instability of the dam in the future: 1. erosion of the
upstream slope, 2. exposed soil on crest, 3. trees on the R
downstream slope. AL,

b. Design and Construction Data. The original Bradley L
Lake Dbam, built in 1896, is shown 1n a sketch dated December -
- 6, 1938. The original dam was constructed in about 1956 (the . ® ®
“w reconstruction plans are shown on drawings dated September, : -
1956; the 1956 plans also show portions of the original dam
design).

The original dam was about 340 feet long and consisted
of an upstream and downstream rock wall with earth in between.
The upstream face had a plank facing. A spillway section was
in the approximate center of the dam. According to past in-
spection reports, the dam is founded on earth.

c. Operating Records. No operating records were made
available.

d. Post Construction Changes. In about 1956, the spill-
way section was reconstructed incorporating parts of the ori-
ginal spillway. An embankment with upstream and downstream
slopes was added at this time. The transition from the ori-
ginal earth filled double rock wall dam to the present earth
embankment is not discernable from the design drawings. An
undated sketch of the embankment dam shows wood sheeting ex-
tending from the intersection of the downstream slope and crest
to an unknown depth.

e. Seismic Stabhility. The dam is located in Seismic
Zone 2, and 1n accordance with recommended Phase 1 gquidelines !
does not warrant seismic analysis. )

.......
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SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual inspection of Bradley Lake
Dam indicates the dam is in fair condition. The inspection
revealed the following:

{1) Severe erosion of the upstream slope has occurred o ° °
in several areas. e T

(2) Cne large slide area was observed on the upstream
slope to the left of the spillway.

(3) Brush growth on the upstream slone and tree growth - i :
® [
i on the downstream slope was observed. oo

(4) The crest is covered with bare soil and is eroding
L in several areas.

(5) There are trees growing in the downstream channel.

(6) The pond drain gate is inoperabhle.

vy

The hydraulic analysis reveals that the snillway cannot
pass the routed test flood without overtopping the dam.

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

c. Urgency. This dam is in generally fair condition. o
The recommendations and remedial measures described in Sec- S
tions 7.2 and 7.3 should be accomplished within 1 year after g
receipt of this Phase I Inspection Report by the owner.

d. Necessity of Additional Investigation. No additional SN :f
investigation is needed to complete the Phase I inspection. . -

7.2 Recommendations

It is recommended that the owner engage a qualified en-
gineer to do the following:

a. Further evaluate the potential for overtopping, the

...................
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f adequacy of the spillway, and determine what alternative
measures are necessary to increase the discharge capabili-
ties of the dam.
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b. Repair slide and eroded areas on the upstream slope
and provide suitable upstream slope protection to prevent fu-
ture erosion.

c. Remove large trees and root systems near the spillway
section of the dam and provide a suitable backfill material.

7.3 Remedial Measures

a. Prevent trespassing on the embankment section of the

| R

dam, and establish grassy vegetation on the crest and downstream - ;
slopes. L ] [ J *
{ B R
S b. Remove small trees in the channel immediately downstream }
of the dam. 1
i c. The gate for the pond drain pipe should be made op- L 4

erable. N

d. A written overational procedure and warning system to
follow in the event of flood flow conditions or imminent dam
failure should be developed. The warning system should outline
the steps to be taken by local officials for altering down-
stream residents in case of emergency.

e. Institute a program of annual periodic technical
inspections.

7.4 Alternatives

There are no oractical alternatives to the recommendations
of Sections 7.2 and 7.3 except that in an interim basis the
owner may consider operating the reservoir at a lower level Teel T
throughout the year so as to provide more storage for extreme R TR
flood events. C o
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APPENDIX A

- INSPECTION CHECKLIST
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VISUAL INSPECTION CHECK LIST o o ]

PARTY ORGANIZATION

BRADLEY LAKE DAM

PROJECT DATE April 20, 1979
TIME 9:30
WEATHER Fair 45°F
W.S. ELEV. 828.0 U.S.815+ DN.S
PARTY:
1. D. LaGatta GEI 6.
2.__T. Keller GEI 7.
3. S. Mazur HNTB 8.
4. R. Yarsites HNTB 9.
5. A 10.
PROJECT FEATURE INSPECTED BY REMARKS
1. Dam ~ Dan LaGatta, IgmwKe]]e:

2. Spillway, Outlet and Stan Mazur, Robert Yarsites

3. Downstream Channel

7.

8.

9.

10.

................ il A

et
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PERIODIC INSPECTION CHECK LIST

PROJECT BRADLEY LAKE DAM

DATE__April 20, 1979

PROJECT FEATURE Embankment Dam

NAME n. P laGatrta

DISCIPLINE Geotechnical Engineer

NAME T, 0, Keller

AREA EVALUATED

CONDITION

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation

Maximﬁm Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking at or
near Toes

Unusual Embankment or Downstream
Seepage

Piping or Boils
Foundation Drainage Features
Toe Drains

Instrumentation System

833.0
828.0

unknown

Minor surface cracks from frost action.
No pavement.

Erosion of upstream slope has caused
erosion of crest.

None observed.
No vertical misalignment observed.
No horizontal misalignment observed.

Good, however, some trees on abutments.

No structural items.

Beach area to left of spillway on
upstream slope. Horseshoe pits on
crest.

Severe erosion of upstream slope.

None on upstream slope except close to
spillway walls. -

Upstream toe not visible. Downstream
toe condition is good.

None observed.
None observed.
None.
None.

None.

Vegetation Trees on downstream slope. Brush on
upstream slope.
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PERIODIC INSPECTION CHECK LIST

A-3

PROJECT BRADLEY LAKE DAM DATE__ April 20, 1979
PROJECT FEATURE  Approach/Discharge Channels NAME p. P. LaGatta
. DISCIPLINE Geotechnical Engineer NAME T. 0. Keller
AREA EVALUATED CONDITION

OUTLET WORKS - SPILLWAY WEIR, APPROACH

. AND DISCHARGE CHANNELS

a. Approach Channel
General Condition

- Loose Rock Overhanding Channel
Trees Overhanging Channel
Floor of Approach Channel

b. Weir and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing

~' Any Seepage or Efflorescence
Drain Holes

c. Discharge Channel
General Channel
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

Ve ot et el . A 2, S PR WP | IV SN TSP P P

Good

None

None

None

None

None

Good.

None.

Small

Small

observed.

observed.

observed.

observed.

observed.

No approach channel.

Discharge channel is river channel.

A few trees overhanding channel.

trees in floor of channel.

islands with trees on islands.

R e o Smi oo
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PERIODIC INSPECTION CHECK LIST A-4 N

® ®
PROJECT BRADLEY LAKE DAM DATE _ April 20, 1979 L
PROJECT FEATURE Intake Channel/Structure NAME D. L., T. K. PR
DISCIPLINE Geotechnical, Structural, Hydraulic NAME S. M., R. Y.
AREA EVALUATED CONDITION

QUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

ey

Approach Channel This facility has no approach C B
channel. SR

a.

PP

Slope Conditions

t
A o ‘,

Bottcm Conditions ° °

L

Rock Slides or Falls

Log Boom

NP -

Debris | e e
Condition of Concrete Lining : .}fffwj;j;i:f{:

Drains.or Weep Holes ' —

b. Intake Structure

Condition of Concrete Good.
Stop Logs and Slots Slots are good; stop logs were
removed.
B
o ] . [ ° . o . . ° o ° ° ° ° ® °
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3 PERIODIC INSPECTION CHECK LIST A-3 - o .
PROJECT BRADLEY LAKE DAM DATE _April 20, 1979 . ] 1
PROJECT FEATURE _ Service Bridge NAME _S. Mazur . _ '

. DISCIPLINE Structural Engineer NAME . --.' - . <

) -3
AREA EVALUATED CONDITION =
OUTLET WORXS — SERVICE BRIDGE J
.. a. Super Structure None ‘ .’ | .‘ . :
Bearings Note: Timber roadway bridge over . ]
. the spillway channel is supported ' ]
Anchor Bolts by piers and abutments which are "]
- part of the spillway channel. The ® e
' Bridge Seat bridge was in good condition. :
Longitudinal Members
- Under Side of Deck R - ‘
Secondary Bracing * . ]
Deck :
: _ -
~1 Drainage System ‘ - . -, _
Railings * | * ‘
Expansion Joints

' Paint : r. -A.‘ b

b. Abutment & Piers - o
General Condition of Concrete

’ Alignment of Abutment ’ : .. i ° 1
Approach to Bridge ]

Condition of Seat & Backwall L ]

° o j

S . o 4
{1
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PROJECT BRADLEY LAKE DAM

PERIODIC INSPECTION CHECK LIST

PROJECT FEATURE Control Tower

NAME

DISCIPLINE Structural Engineer

NAME

A-6

DATE April 20, 1979

AREA EVALUATED

CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition
Condition of Joints
Spalling
Visible Reinforcing
Rusting or Staining of Concrete
Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel
b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

P

Emergency Gates
Lightning Protection System
Emergency Power Systenm

Wiring and Lighting System

This facility has no control tower.

_.,."LL:'LL.*. o
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PERIODIC INSPECTION CHECK LIST "o °
PROJECT __ BRADLEY LAKE DAM DATE april 20, 1979
PROJECT FEATURE Transition and Conduit NAME
DISCIPLINE NAME "o o
AREA EVALUATED CONDITION :
OUTLET WORKS - TRANSITION AND CONDUIT R _
: General Condition of Concrete None d hd
Rust or Staining on Concrete
Spalling _
-~ ® [
Erosion or Cavitation o
Cracking
- Alignment of Monoliths - » :
e o
Alignment of Joints . )
Numbering of Monoliths -ﬂ;,- <i
el
° ®
T
O
S e
[ ® )
° o
® ®
o ° ° ° ° ° ° o ° [ ° °
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PERIODIC INSPECTION CHECK LIST P
«
. : .
PROJECT _ BRADLEY LAKE DAM DATE ___April 20,1979 T
TR
PROJECT FEATURE Outlet Structure/Chanmnel NAME g, Mazur : ]
DISCIPLINE Structural Engineer NAME__R. Yarsites e e
RS -]
AREA EVALUATED CONDITION R
OUTLET WORKS - OUTLET STRUCTURE AND P
OUTLET CHANNEL . ° o j
General Condition of Concrete Gate of outlet works.
Structure is not operational.
Rust or Staining Spillway structure is the only way
of outletting water. ;
Spalling ' o ® 1
Erosion or Cavitation R ;i
Visible Reinforcing None T : _ ,.l
Any Seepage or Efflorescence None e [ y
Condition at Joints Good e
RIS o “«-1
Drain Holes No drain holes were -found.
Channel : ' Good condition. . @

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel 1¥..ilV“%

Note: Outlet channel and discharge
channel for spillway are one
in the same.
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APPENDIX B

ENGINEERING DATA

1. LIST OF DESIGN, CONSTRUCTION AND MAINTENANCE RECORDS
- 2. PAST INSPECTION REPORTS Y ®

3. PLAN AND DETAILS

(ST TR
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AVAILABLE ENGINEERING DATA

A set of drawings (3 sheets) dated September 1956 showing

a rlan and details of the present spillway section, and a
sketch dated December 6, 1938 showing the original dam

are available at the State of New Hampshire Water Resources
Board, 37 Pleasant Street, Concord, New Hampshire 03301.
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August 27, 1953
Senatcr James C, Cleveland
l} Park Street
Concord, New Hampshire

Deoar Senator Cleveland:

on\ ssveral daia ago
Iake, YT have been to

In accordance with our telephons Lonv
concerning improvemsnt of the lake level of
the lLake and looked over the situation at the dam.

The Water Resources Board
"Small Dams Bi11", However, these are
time. Wa do not expect, of course,
this Bill until the next legisla

With regard to meth of repairing the dam, I do not
have all the information that I
lack of information concerrs methods o
lavels for the intake pi of Ando'ru\'ffate supply. Assuming that these
two itams will be takan gare of a reasondble cost, it 1s ny cpinion that

ed for 3 dams at this
get any more funds under

the minimum concrete e be dons~at the dam for a cost in the
vicinity of 310,000. (I rgpeat is a minmimum amount of repair work
and a more desirable job d probably cpst arcund 312,000 or 313,000.
4 repla present spillway structurs with
h cu¥ off all 1lsaks, There is also gsome
rep wood sheeting for a distance of

with a concrets cutoff extending

111 part of the dam.
to give you any possibls assistance and to

Very truly yours,

Leonard R, Frost

1rfte Water Resources Engineer

oA
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APPENDIX C .
— PHOTOGRAPHS SRR

FOR LOCATION OF PHOTOS, SEE FIGURE 1
LOCATED IN APPENDIX B
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PHOTO NO. 3 - View of
downstream slope as
viewed from right

abutment.
L J L J L J L 4
I~ - )




¢ B

PP W

1
P

-

PHOTO NO. 5 - View of upstream
slope from right abutment.
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; PHOTO NO. 6 ~ View of downstream face of dam and roadway
. from left side.

' PHOTO NO. 7 - View of dam on right side.
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PHOTO NO.

PHOTO NO. 9 - View of spillway from left
portion of dam.

8

- View of downstream face of dam from
right side.
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PHOTO NO. 10 - View of erosion area located 67 feet P :, .5
left of the left spillway wall. S Ty
- o 7

PHOTO NO. 11 - View of slide arca to the left
of the spillway, scale open . -
to 3 feet. T

kb-v,L_l‘ AP WA PRE W R D IR PAE W TP SRR AT TSPy WG TR WA P S SO G VP Sir DA SR i PP i P SO S . Al et as -4 aa ataoa




)

PHOTO RO. 12 - View of erosion area located about 10 feet
to the left of the slide area shown in
Photo No. 11.
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PHOTO NO. 13 -~ View of roadway bridge from
right side of spillway.
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PHOTO NO. 14 ~ View of stoplog outlet in spillway.
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PHOTO NO. 16 - View of left, downstream side of outlet ' 7;;;1‘5*
works. RN

PHOTO NO. 17 - View of right side of spillway.
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View of

.

PHOTO NO. 19 -

'

roadway deck and downstream

side of spillway.
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PHOTO NO. 20 - View of underside of roadway and
: left side of outlet works.
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PHOTO NO. 21 - View of channel immediately downstream
of dam. ‘
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PHOTO NO. 22 - View of downstream face of outlet
works from left bank.
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APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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APPENDIX E

INFORMATION AS CONTRAINED IN
THE NATIONAL INVENTORY OF DAMS
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