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C. Identification No.: NH00141 ________ _______

Name of Dam: Rice Reservoir Dam
City: Claremont Distribution/

• -. County and State: Sullivan, New Hampshire Availability Codes

Stream: Stevens Brook vail--nd/or
Date of Inspection: May 8, 1979 4 pecial

BRIEF ASSESSMENT .

Rice Reservoir Dam has a hydraulic height of 48 feet&, is 12 f48t. --- " -

[- wide, and is 980 feet. long. It is an earthen embankment dam,
having a reinforced concrete core and a small chute-type spillway.- .
The dam spans the uppermost reach of Stevens Brook and is located
in west-central New Hampshire. The dam contains runoff from a
0.11 square mile drainage area and has a maximum storage capacity
of about 152 acre-feet. Rice Reservoir Dam is used for water
supply storage for the City of Claremont. The pond is about 1,000
feet in length with a surface area of about 11 acres.

The dam is in fair condition. Concerns are: the cracked and
spalled condition of the concrete chute spillway, the incompleted
spillway discharge channel, seepage at the downstream toe of the
dam at the deepest part of the valley and several soft wet areas
near the downstream toe.

Based on intermediate size and significant hazard classification
in accordance with Corps guidelines, the test flood is the full
Probable Maximum Flood (PMF). A test flood outflow of 260 cfs
(2,500 csm) would overtop the dam by about 0.2 feet (3.4 feet
over spillway crest with flashboard removed). The spillway (with
flashboard removed) will pass 124 cfs or about 48 percent of the
test flood. A major breach at top of dam could result in the loss
of 4-6 lives and appreciable property damage.

The owner, Claremont Water Works, should implement the results
of the recommendations and remedial measures given in Sections
7.2 and 7.3 within one year after receipt of this Phase I inspec-
tion report.

Warren A. Guinan
Project Manager
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PREFACE

This report is prepared under guidance contained in the " .

Recommended Guidelines for Safety Inspection of Dams, for 6
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general condi-
tion of the dam is based upon available data and visual 0
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I investigation; however, the investigation is intended
to identify any need for such studies.

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

It is important to note that the condition of a dam depends
on numerous and constantly changing internal and external S
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 be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
established Guidelines, the Spillway Test flood is based on
the estimated "Probable Maximum Flood" for the region (greatest . . -
reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, S
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 S
the downstream damage potential.

- 9
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

RICE RESERVOIR DAM

SECTION 1I. PROJECT INFORMATION P S

1.1 General

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

Sdams within the New England Region. Anderson-Nichols & Company,
Inc. has been retained by the New England Division to inspect and I S
report on selected dams in the State of New Hampshire. Authoriza-
tion and notice to proceed were issued to Anderson-Nichols under
a letter of November 20, 1978 from Max B. Scheider, Colonei, Corps
of Engineers. Contract No. DACW33-79-C-0009 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-

5 Federal interests. 'S

(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-

m tory of Dams.

1.2 Description of Project

a. Location. Rice Reservoir Dam, also known as Stevens
Reservoir Dam, is located in the City of Claremont, New Hampshire.
The dam spans the headwaters of Stevens Brook. Stevens Brook
flows southwest for a distance of about 3 miles to its confluence
with the Sugar River. The Sugar River then flows west-northwest
for about 3 miles to its confluence with the Connecticut River.
Rice Reservoir Dam is shown on U.S.G.S. Quadrangle, Claremont,
N.H. - Vt. with approximate coordinates of N 430 25' 10", W 720
19' 45", Sullivan County, New Hampshire. (See Location Map page
vii.)

-. b. Description of Dam and Appurtenances. Rice Reservoir

Dam is an earthen embankment with a concrete core wall and a

concrete chute-type spillway. The spillway is 8' long and 3' deep

S... .. . W



* at the crest. It narrows slightly and becomes more shallow as
it curves to the northwest down to the toe of the dam. The
earthen embankment dam section is about 310' long at the crest
and has upstream and downstream slopes of about 2.5H:lV. The
downstream slope and the crest are covered with well maintained
grass. A dike embankment, contiguous with the dam, stretches
northeast to southwest upstream of the dam embankment. The crest
and slopes of the 670-foot long dike embankment are identical
to those of the dam embankment.

c. Size Classification. Intermediate (hydraulic height -
48 feet; storage - 152 acre-feet) based on height ( 40 to Z 100
feet) as given in Recommended Guidelines for Safety Inspection of
Dams.

d. Hazard Classification. Significant Hazard. a major
breach could result in the loss of 4-6 lives and appreciable
property damage. (See Section 5.1 f.)

e. Ownership. Rice Reservoir Dam has been owned by Claremont
Water Works since its construction was completed in 1935.

f. Oper..tor. The current owner and operator of Rice Reservoir
Dam is Claremont Water Works, City Hall, Claremont, New Hampshire
03743; phone: (603) 542-6691.

g. Purpose of Dam. Rice Reservoir Dam was designed to form
a water supply storage reservoir for Claremont, New Hampshire.

h. Design and Construction History. The dam was designed
in 1934 by E. Worthington, Civil and Consulting Engineer, Water
Supply and Sewerage, Dedham, Massachusetts. Plans consisting of
sheets 2 of 5 through 5 of 5, dated September 21, 1934 and drawn
by E. Worthington, were obtained from the New Hampshire Water
Resources Board (NHWRB) files. Also found in these files were
the "Specifica-ions for Construction of Dam and Dyke" and a "Brief
Statement of the Concrete Core Wall Reinforcement Design and the
Overflow," dated 1934 and signed by E. Worthington. Charles W. I
Easter, Superintendent of Claremont Water Works, supervised con-
struction of the dam which was completed in 1935. Subsequent to
original construction, no records indicating modifications or
repairs were disclosed.

i. Normal Operating Procedures. Water is diverted 1 miles
from Whitewater Brook to Rice Reservoir through a 12-inch diameter,
cast iron pipe. This pipeline is controlled by gates so that Rice
Reservoir may receive water for storage during dry weather condi-
tions. The maximum discharge capacity of the pipe is reported to
be about 2.5 cfs. A second regulating reservoir, known as Dole
Rescrvcir is located along the continuation of the pipeline down-
stream of Rice Reservoir. Dole Reservoir furnishes the hydraulic " ... '..

1-2
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head for the Claremont area. Therefore, an increase in the pool
elevation of Rice Reservoir means added reserve storage, available
to be drawn into Dole Reservoir as needed.

1.3 Pertinent Data

a. Drainage Area. The drainage area consists of 0.11
square miles (70 acres) of steeply sloped, wooded terrain.

-. Because of the dike embankment, which forms the northwest shore
- . of the reservoir, the drainage area is located entirely on the

.oiiti)east side of the reservoir. The normal level of Rice
- iOservoir has a surface area of 11 acres, which constitutes 0

16 percent of the watershed.

b. Discharge at Damsite.

(1) Outlet works - Design plans call for a 16" diameter
drain pipe to discharge at the downstream toe. No pipe was found
during the inspection. However, some discolored discharge was
found near the supposed drain outlet location.

(2) The maximum discharge at the damsite is unknown.
S

(3) Ungated spillway capacity (without flashboard) at
top of dam - 124 cfs @ 823.2' MSL

(4) Ungated spillway capacity (without flashboard) ,
test flood elevation - 135 cfs @ 823.4' MSL

(5) Gated spillway capacity @ top of dam elevation - 0
not applicable

- (6) Gated spillway capacity @ test flood elevation -

not applicable

* (7) Total spillway capacity (without flashboard) @
test flood elevation - 135 cfs @ 823.4' MSL

(8) Total project discharge @ test flood elevation -
260 cfs @ 823.4' MSL

c. Elevation (feet above MSL; see (6) below) S

(1) Streambed at centerline of dam - 775.6 (at downstream
toe)

(2) Maximum tailwater - unknown

(3) Upstream portal invert diversion tunnel - not applicable

(4) Recreation pool - not applicable ...

(5) Full flood control pool - not applicable

1-3
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(6) Spillway crest - 820.0 (assumed spillway elevation

without flashboard taken from U.S.G.S. Quadrangle sheet)

(7) Design surcharge (original design) - unknown

(8) Top of dam - 823.2

(9) Test flood pool- 823.4

d. Reservoir (feet)

(1) Length of maximum pool - 1050

(2) Length of recreation pool - not applicable

(3) Length of flood control pool - not applicable

(4) Length of pool at spillway crest - 1000

e. Storage (acre-feet)

(1) Recreation pool - not applicable

(2) Flood control pool - not applicable

(3) Spillway crest pool - 117

(4) Top of dam - 152

(5) Test flood pool - 154

f. Reservoir Surface (acres)

(1) Recreation pool - not applicable

(2) Flood control pool - not applicable

(3) Spillway crest - 11

(4) Test flood pool - 11

(5) Top of dam - 11

g. Dam

(1) Type - earth embankment with concrete core

(2) Lenkth - 980' (dam 310' plus contiguous dike 670')

(3) fieiqht - 48' (structural height)

(4) Top width - varied

(5) Side slopes - 2.5H:lV; grass covered downstream,

upstream covered with riprap.

1-4
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(6) Zoning - Design plans indicate a 10-foot wide zone
of puddled earth on the upstream side of the core wall.

(7) Impervious core - Design plans indicate a reinforced
concrete core, 2' wide @ crest, 6' wide @ base, extending approxi-
mately 304'. 0

(8) Cutoff - No cutoff trench; design plans indicate
c(,off (antiseep collars) on drain and supply piping that are
wout 6' square by 18" thick.

-- (9) Grout curtain - not applicable 0

h. Diversion and Regulating Tunnel - not applicable (See j.
below.)

i. Spillway

(1) Type - concrete chute-type spillway

(2) Length of weir - 8'

(3) Crest elevation - 820.0' MSL

(4) Gates - none

(5) U/S Channel - The approach channel consists of Rice
Reservoir, the headwaters of Stevens Brook, which ranges from 100
to 300 feet in width. The east bank is heavily wooded and slopesI
steeply. The west bank is an earthen dike, about 10 feet 5
wide at the crest, covered with well maintained grass. The
upstream slope near the waterline is riprapped.

(6) D/S Channel - The channel immediately downstream of

the dam, Stevens Brook, is about 5 feet wide. Some rocks, branches,

* and scattered logs litter the channel. Small trees and brush cover
both overbanks. Stevens Brook crosses under Winter Street and

% State Route #320 before turning to the south. The brook then follows
'iStatc Route #120, crossing under the road five times within the
4,200-foot downstream hazard reach. There are four inhabited struc-
Lures along this reach.

j. Rtq(ulating Outlets. A valve controlling a 10-inch diameter
,-oast iron pipeline i.s located near the toe of the dam. This line
utilizes storige from Rice Reservoir to affect the level of Dole
h{eservoir, the principal water supply impoundment for the City of
Claremont.

1-5
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SECTION 2
ENGINEERING DATA

2.1 Design

A "Brief Statement of the Concrete Core Wall Reinforcement Design
and the Overflow" by E. Worthington, Engineer for Claremont Water
Works, is included in Appendix B. Also obtained were the design
plans consisting of sheets 2 of 5 through 5 of 5, dated September
21, 1934 and drawn by E. Worthington, Civil and Consulting Engineer.

2.2 Construction

"Specifications for Construction of Dam and Dike", by E. Worthington,
are also included in Appendix B. Other construction data include
concrete test forms and construction progress photographs.

2.3 Operation

No operational data were disclosed.

2.4 Evaluation

a. Availability. Only brief narratives of design and con-
struction of Rice Reservoir Dam were disclosed.

b. Adequacy. The data obtained are sufficient to illustrate
a fairly good picture of the dam; however, specific details are
lacking.

c. Validity. Design plans call for a 2-foot high ogee spill-
way, 75 feet long, 15 feet wide at the crest, tapering to 10 feet
wide, with wasteway steps at the end to act as energy dissipators.
The spillway, as seen on the visual inspection, consists of a
concrete chute-type spillway 8 feet wide at the crest tapering to
7 feet wide. Rocks have been randomly placed at the end of the
spillway chute to act as energy dissipators. The visible portions
of the dam embankment and dike were constructed according to speci-
fications.

2-1
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. Rice Reservoir Dam, intermediate in height,
iwpounds a reservoir having a small storage capacity. The water-
shed above the reservoir is rolling and heavily wooded. The
downstream area is wooded and open land.

b. Dam. Rice Reservoir Dam is an earth embankment having
a hydraulic height of 48 feet, 310 feet long, and 12 feet wide
at the crest. Available drawings indicate that the dam has a

* concrete core wall, but the core wall was not visible. A dike,
--constructed contiguously with the dam, forms a dog leg on the

right (west) side. 0

The portion of the upstream slope that was visible above the
reservoir surface has a slope of 2.5H:lV. Riprap is visible
from about one foot below the crest to the maximum depth that
is visible beneath the reservoir surface. There is erosion betdeen
the top of the riprap and the crest of the dam. (See Appendix C - 0
Figure 2.) Small trees (less than 3 feet high)are growing
near the top of the upstream slope. (See Appendix C - Figure 3.)
The crest of the dam is covered with grass, which appears to have
been mowed regularly.

I ,The downstream slope of the dam has a slope of 2.5H:IV. It is
covered with grass and a few coarse weeds, and appears to have

" , been mowed at least once during the summer prior to the inspec-
. tion. (See Appendix C - Figure 4.) Five animal burrows were

observed on the downstream slope. Seepage is discharging from
the toe of the dam at the deepest part of the valley. The

* seepage has deposited rust colored precipitate in the flow area,
but otherwise the water is clear. (See Appendix C - Figure 5.)
The toe of the slope at the deepest part of the valley is covered
with boulders. This may be a toe drain or merely surface riprap. .-

Two soft, wet areas were also noted about 50 feet downstream of
the toe of the dam near the break in alignment of the crest. No
visible discharge of water was observed in either of these two S
areas. These soft, wet areas may be the result of seepage from
the reservoir or they may be the result of a generally high water
table in the low, flat area downstream of the dam. In addition,
one slightly soft, wet area close to the downstream toe of the dam
was observed between the break in alignment and the right abutment

* of the dike.

c. Ajppurtenant Structures. A concrete spillway 8 feet
long with the crest 3.2 feet below the crest of the dam is located
on the east end of the embankment. A concrete chute spillway
7 feet wide and 1.5 feet deep channels the discharge flow down
the face of the embankment and outlets into the brook at the toe S
of the dam. (See Appendix C - Figure 6.)

3-1
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The vertical wall on the east side of the spillway is cracked in O
at least three places. One crack and one spalled area upstream
of the flashboards was observed to have been partially repaired
with mortar; however, an inclined crack immediately downstream
was discharging water, presumable entering the wall from upstream.
(See Appendix C - Figure 7.) The bottom of the spillway was
observed to be in good condition with surface erosion limited to . .
loss of surface laitance.

The concrete box discharge chute, constructed in approximately
UeLit sections, has deteriorated. Of particular concern is the
longitudinal movement observed between first and second sections
and Lhe tilted vertical walls of the third and fourth box sections. - 0
(Sea Appendix C - Figure 6.) Numerous hairline cracks with
efflorescence and small areas of spalling were observed in the
spillway box walls. (See Appendix C - Figure 8.)

',!Licr was observed flowing into the transverse joint in the floor
between the first and second box section (See Appendix C - Figure
9) and discharging from the horizontal joint between the wall and
the floor approximately three feet downstream of the transverse
joint. Open joints which permit water to pass through them expose
the subsurface material to erosion. Erosion under or along the
side of the box culvert would seriously jeopardize the integrity
of the embankment.

The last section of spillway was never completed. Rocks appear to 7-:

have been placed in this area and a significant amount of debris
has collected here. (See Appendix C - Figure 10.) During high
spillway discharges, this area would be susceptible to erosion and
may effect the stability of the dam embankment.

d. Reservoir Area. The watershed above the reservoir is
rolling and heavily wooded. No camps or other structures were
noted on the shore of the reservoir. (See Appendix C - Figure 11.)
No visible evidence of significant sedimentation in the reservoir .. ..
was noted. 40

e. Downstream Channel. The valley downstream of the dam
is broad and has gentle slopes. The bottom of the channel con-
sists of boulders, sand, and pieces of brush in the channel.
(See Appendix C - Figure 12.) Located just downstream of the
toe of the dam is an inhabited trailer.

3.2 Evaluation

Based on the visual inspection, Rice Reservoir Dam appears to be
in fair condition. The small trees that appear to have been
planted near the top of the upstream slope could become a potential 4
problem several decades from now if they blow over and pull their
roots, or if they die and their roots rot, which could lead to
seepage or erosion problems. Seepage from the toe of the dam at
the deepest section and the presence of soft, wet areas near the
downstream toe may develop into problems over the long term if
not controlled or remedied. Minor erosion between the crest of the 0

3-2
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dam and the top of the riprap on the upstream slope could result
in a problem if not controlled. Animal burrows on the downstream

face of the dam could lead to seepage problems.

The 16" diameter diain pipe called for on the design plans was not
P, ]found. However, discolored seepage was found near the supposed

location.

-3-3
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SECTION 4 0 S
OPERATIONAL PROCEDURES

4.1 Procedures

Water is diverted 1 miles from Whitewater Brook to Rice Reservoir
through a 12-inch diameter cast iron pipe. This pipeline is con-
trolled by valves so that Rce Reservoir may receive water for
storage during dry weather coniditions. The maximum discharge
c:apacity of the pipe is about 2.5 cfs. A second reservoir, known
.. s Dole Reservoir, is located ilong the continuation of the pipe- •
line do,;nstream of Rice Reservoir. Dole Reservoir furnishes the
hyd aulic head for the Claremont area. Therefore, an increase
in 'he pool elevation of Rice Reservoir means added reserve storage,
available to be drawn through a 10-inch diameter pipeline into
o)ole Reservoir as needed. ,.iter may also be diverted directly
roni Whitewater Brook to Dole Reservoir through a Rice Reservoir S
by-pass line. However, because Rice Reservoir also serves as a
particulate matter settling pond, this line is usually used only
during high demand periods.

4.2 Maintenance of Dam

Claremont Water Works is responsible for maintenance of Rice
Reservoir Dam.

4.3 Maintenance of Operating Facilities

Periodic maintenance is performed on diversion piping and valves. S

4.4 Description of Any Warning System in Effect

No written warning system was disclosed for Rice Reservoir Dam.

4.5 Evaluation

Ttie operational and maintenance procedures followed, though not
\,ritten, appear to be generally satisfactory.

4-1
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SECTION 5
HYDROLOGIC/HYDRAULIC

* 5.1 Evaluation of Features

a. General. Rice Reservoir Dam is an earthen embankment
which impounds a reservoir of small size. It has a hydraulic

-* height of 48 feet and a crest length of about 310 feet. The
% . western side of the dam is extended by an earthen dike having

a crest length and width of about 670 feet and 10 feet, respec-
tively. A small chute-type spillway, 8 feet long by 3 feet deep, S
is located at the eastern end of the dam embankment.

b. Design Data. A "Brief Statement of the Concrete Core
Wall Reintorcement Design and the Overflow" by E. Worthington,
Engineer for Claremont Water Works, is included in Appendix B.
The latter part of this statement provides some hydrologic/
hydraulic design data. The original design called for a 15 foot
long spillway. Unfortunately the provided spillway is only 8
feet in length.

c. Experience Data. No data were disclosed concerning
flood heights, flood damage, or maximum discharges at the dam.

d. Visual Observations. The chute-type spillway is in
- some disrepair. The spillway channel near the toe of the dam

is filled with rocks, logs, and branches. Flashboards approxi-
mately 8 inches high were located on the spillway crest.

e. Test Flood Analysis. Rice Reservoir Dam is classified
an intermediate dam, having a hydraulic height of 48 feet and
a maximum storage capacity of 152 acre-feet. The significant

* hazard dam impounds a reservoir of small size, containing runoff
from a 0.11 square mile drainage area characterized by mountainous,

* forested terrain, as well as the diverted water from Whitewater
Brook. Using a csm value of 2,500, a Probable Maximum Flood (PMF)
of 275 cfs was obtained. The Recommended Guidelines for Safety
Inspection of Dams and the possible ioss of life if the dam failed
dictated the use of the full PMF as the test flood. The PMF
discharge after routing was determined to be 260 cfs (2364 csm).
u sin9 uhe calculated test flood discharge of 260 cfs, the dam
tmbankment would be overtopped by 0.2 foot. The maximum spillway
capacity at top of dam is 124 cfs or 48% of the test flood.

Dam Failure Analysis. The impact of a breach at top of
darn wWsd issessed using the Guidance for Estimating Downstream Dam
Fi.1i~lrU Hydrographs issued by the Corps of Engineers. The analysis

* :cuvered a reach extending downstream 4200 feet from the toe of the
* -: dam, along which five inhabited structures are located. There are

five houses with elevations above stream water surface ranging from

5-1
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7 to 13 feet, and one house with elevation of 0.8 feet. A
breach at top of dam would increase the stage by 9.1 feet above 0
the already high 4.2 feet antecedent stage, damaging the four
downstream structures as well as State Route 120 and Winter
Street. The potential for loss of life is significant (4-6 lives).
Considerable property damage could occur as neither the channel
nor the five culvert crossings under Route 120, are adequately
sized for the volume of discharge.

S
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SECTION 6 I S
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability
I, I

a. Visual Observations. The visual examination indicates
the following evidence of potential problems:

(1) Seepage at the downstream toe of the dam in the -.-

deepest part of the valley.

(2) Soft, wet areas at several locations near and
downstream of the downstream toe of the dam.

(3) Cracked and spalled concrete in the concrete chute
- spillway with some leakage; could develop serious erosion if left

uncorrected.

(4) The incompleted spillway discharge channel could
lead to serious erosion problems if left uncorrected.

(5) Minor erosion above the top of the riprap on the

upstream slope of the dam. .

(6) Small trees growing on the top of the upstream slope.

(7) Animal burrows on the downstream slope.

[ In addition, there are a number of small trees overhanging the 0
discharge channel downstream of the dam.

b. Design and Construction Data. Design sketches dated
8/13/34 indicate that the cross section of the dam includes a
vertical concrete core wall two feet wide at the crest and six

* feet wide at the base; a 10-foot wide zone of puddled earth on the
upstream side of the core wall, with the remainder of the upstream
shell consisting of earth fill; a gravel layer about 15 feet thick
on the downstream side of the core, with the remainder of the down-

* stream shell consisting of selected material from clearing the
reservoir bottom; a "paved" upstream slope; and a "seeded" down-
stream slope. Specifications for construction of the dam were
also available.

C. Operatin(3 Records. No operating records pertinent to
tne structural stability of the dam were disclosed.

d. Post-Construction Changes. No records of post-construction
changes were disclosed.

e. Seismic Stability. Rice Reservoir Dam is located in
Seismic Zone 2 ard in accordance with the Recommended Phase I
Guidelines does not warrant seismic analysis.

6-1
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SECTION 7
ASSESSMENT, RECOMMENDATIONS, AND REMEDIAL MEASURES

7.1 Dam Assessment

a. Condition. The visual inspection indicates that the
Rice Reservoir Dam is in fair condition. The principal concerns
with respect to the condition of the dam are:

(1) Seepage at the downstream toe of the dam in the

deepest part of the valley.

(2) Soft, wet areas at several locations near and
downstream of the downstream toe of the dam.

(3) Incompleted spillway discharge channel.

(4) Cracked and spalled concrete in the chute spillway. -

(5) Minor erosion above the top of the riprap on the
upstream slope of the dam.

(6) Lack of emergency drawdown facility.

4S(7) Trees growing on the upstream slope of the dam
and dike.

(8) Animal burrows on the downstream slope.

In addition, there are a number of small trees overhaa:ging the 0
discharge channel downstream of the dam.

b. Adequacy of Information. The information available is
such that the assessment of this dam must be based primarily on
the results of the visual inspection. The visual inspection is
adequate to identify the potential problems listed in 7.1 a.

c. Urgency. The recommendations made in 7.2 and 7.3 below
should be implemented by the owner within one year after receipt
,f this Phase I report.

d. Need for Additional Information. Investigate whether 16"
outlet pipe was in fact installed and buried.

7.2 Recommendations

7 he owner should engage a Registered Professional Engineer to:

(1) Investigate the seepage and wet areas at and near
the downstream too of the dam, and to design remedial or control
measures if needed.

(2) Design repairs for the erosion above the top of
th2 riprap on the upstream face of the dam.

7-1
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(3) Design completion of the spillway discharge channel. 0

(4) Investigate whether or not the low-level discharge
pipe exists and make it operable if it is found.

The owner should carry out the recommendations made by the Engineer.

7.3 Remedial Measures

a. Operating and Maintenance Procedures. The owner should:

(1) Repair the cracked and spalled portions of theconcrete chute spillway. 0

(2) Repair the spillway discharge channel.

(3) Remove the small trees growing on the upstream slope
or the dam and dike.

(4) Visually inspect the dam and appurtenant structures
once each month.

(5) Engage a Registered Professional Engineer to make
a comprehensive technical inspection of the dam once every year.

(6) Establish a surveillance program for use during and
*immediately following periods of heavy rainfall and also a warning

program to follow in case of emergency conditions.

(7) Remove debris from spillway discharge channel and
£ fill in animal burrows.

(8) Remove stoplogs and steel bar supports from spillway
and keep them removed until spillway is increased.

7.4 Alternatives

No alternatives are recommended.

I- ]
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VTS1JAL, INSPECTION CHECKLIST
PARTIY ORGANIZATION

(-JET Rice Reservoir Dam, N..H. r~T Nov. 22, 1978 (May 8,179)

TI ME 1030

- WE-ATHER Cold, snowing

W.S. ELEV. U.S. I)"..
820 775.6

I Warren Guinan - 6. Ronald Hirschfeld

2. 7ephn ia Leslie Williams (11/22 78)

Robert Ojendyk 8 __________ _

SGerry Blanchette (5/8/79) ~_________ _

- . John Regan (5/8/79) 10.

PROJECT FEATURE INSPECTED BY Rl-MAR<,;

11. Hydrology/Hydraulics W. Guinan/L. Williams _ _

2. Structural Stability S. Gilman/G. Blanchette

3. Soils and Geology_ R . Hirschfeld__

6.4

9.

4.10
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PERIODIC INSPECTION CHECKLIST
S •

PROJECT Rice Reservoir Dam, NH DATE May 8, 1979

PROJECT FEATURE Dam NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

DAM EMBANKMENT

Coest Elevation 823.2 MSL

Current Pool Elevation 820.O'MSL

Maximum Impoundment to Date

Surface Cracks None apparent. 0 S

Pavement Condition Not paved.

Movement or Settlement of None apparent.
Crest

Lateral Movement None apparent.

Vertical Alignment Good.

Horizontal Alignment Good.

Condition at Abutment and Good. Spillway walls at top have
at Concrete Structures ripped in I".

Indications of Movement of 3rd and 4th Sections of vertical con-
Structural Items on Slopes crete wall of chute spillway tilted

Trespassing on Slopes inward, approximately 8".
None apparent

Sloughing or Erosion of Slight erosion above top of riprap
Slopes or Abutments on upstream slope.

Rock Slope Protection - Riprap on upstream slope in good oondi-
Rip-ip Failures tion. See "Sloughing..." above.

r'iusual Movement or Crackinq None apparent.
at or Near Toe Large area that is soft and has stand- S S

- rusua ,V 'ankment or Down- ing water near toe at deepest section
strea~m .eepage of valley. Minor soft spots but no

standing water at downstream toe of
'ii D.'<r Pl inorth section. Flowing water at head-

Frun lat Lokr I)rainaqe Features wall where there may be low-level out-
lets or toe drains; water is ver rusty

Toe ,ns- None apparent.

Inst urmorrt it ion System None apparent.
None apparent, but see "Unusual..."abo .

V~get 1t i nThree open casings near downstream toe. "-. " ' -

Purpose and details unknown. .,- -

Grass on crest. Grass on upstream S

slope alove riprap; grass and weexs on <-1
downstream slope.

A-2
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4 I.
IPERIODIC INSPECTION CHECKLIST

PW O)JECT Rice Reservoir Dam, NH DATE May 8, 1979

PR WECT FEATURE Dike NAME

DISCIPLINE NAME

AREA FVULUATED CONDITION

- i; E ELB.,,NKMENT 670' Dike continuous with dam. 0

Crest Elevation

Current Pool Elevation

- laximnum 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 S

Indications of Movement of
Structural Items on Slopes

Trespassinq on Slopes

* Sloughing or Erosion of Slopes See "Sloughing..." for Dam Embankment. S
or Abutments

klock Slope Protection - Riprap See "Rock Slope..." for Dam Embankment.

Small trees planted on upstream face.
> usu1 Movement or Cracking

at or Near Toes S

', As.al Embankment or Down-
3tream Seepage

Pipinq or Boils

1,, undation Drainaqe Features

Drains

11so I urmentation System

tat ion Grass on downstream face and crest.
Small trees planted on upstream face
above riprap. 0
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* 4 0
PERIODIC INSPECTION CHECKLIST

P1?OJECT Ric Reservoir Dam N ____,__ DATEJ, -

* PROJECT FEATURE Outlet Works NAME__________

K DISCIPLINE __________________NAME__________

AREA EVALUATED CONDITION

OUTPLET WORKS - OUTLET STRUCTURE Shown on design plans, not visible in

kND OUTLET CHANE field inspection.

General Condition of Concrete Large seepage in deepest part of
valley may be discharge from a toe

Rust or Staining drain or low-level outlet.

Spalling

Erosion or Cavitation

Visible Reinforcing0

* Any Seepage or Efflorescence

Condition at Joints

Drain holes

* Channel

*Loose Rock or Trees
Overhangi ng Channel

* Condition of Discharge
Channel
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PI.RrODIC FNSP.CTION CIFCKLIST
PROJECT_ RiceReservoir Dam, NlI .... DATE May 8, 1979

* PROJECT FEATURE S_ P4waY NAME

* DISCIPLINE NA._ME _.'_._ _.-...

AREA EVALUATED CONDITION

-AVla'T VORKS - SPIk.,AY TIIR, MPROACH Chute spillway, one 8" flashboard
AND DISCLkRcE CiANT-7S

a. Approach Channel Rice Reservoir

General Cnditiion Good

Loose Rock Overha.g in 9 q iannel None

Trees Overhanqinq ch,i mnl. None

Floor of Approach Chan, e. Riprapped

- b. Weir and Traininq Walls

" General Condition of Concrete Fair

I Rust or Staining Rust visible at flashboard pipes.

Spalling Scre spalling at cracks in walls.

* Any Visible Reinforcing No

* Any, Seepage or Effloresconce Seepage discharging from down-
stream of flashboards on the left side. •

.)rain lloics None

* .isch r.0 Cihinn,, Inacupleted; large boulders randcxnly
placed at end of spillway chute.

* r I ConGd Ltion Fair, two sections of vertical concrete
wall on side of chute spillway leaning i .

t,oo..,, ,.k )v,, r ,tn~i n Chlannel None

lr,.s uv-hanr1 inq Channel None over chute, trees do overhang
channel downstream of chute.

Sl,,,r of Channe l Concrete over most of length, boulders
near discharge end. S

Other 01, tructions Large boulders and other debris inI..discharge channel.

A-5
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PROJECT Rice Reservor qmJjDH DA~TE May 8, 1979

PROJECT FEATURE l~servoir NT~L a nn

AREA EVALUATED) REMARKS

Stability of shoreline Go

Sedimentat ion Not significant.

Changes in Watershed Non
Runoff Potential

Upstream Hazards None

Downstream Hazards 53 Tnhabited structures a±nd State
* Route 120.

* Alert Facilities None

Hydrometeorological Gages None

Operational & Maintenance None posted.
Regulations

iiA-6
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NEW HAMPSHIRE WATER CONTROL COMMISSION
DATA ON DAMS IN NEW HAMPSHIRE

L.OCATION STATE NO ..... .....

T o n ..........4. .C o....n...........................un y ..........-................................

S trea rn .......... ... ....... ... .. ...... ....... ........... ............ ........... ..........

Basin-Primary ..... ... ... ........................ Secondary ......... ............... .....

*':..IName ................ ...................... ............ ............... .................. .....

Cof,,rdinates Lat. -UL......................7........Long ....... ...............

-:'N LRAL DATA 2' .0 ,A

1I ; -inage area: Controlled............ Sq. Mi.: Uncontrolled ...... .... Sq. Mi.: TutAl I t qM

:.'~~Ilength of darn ... -R7.'ft.: Date of Construction.....la........................

If ight: Stream bed to highest elev ......... ft.: Max. Structure .......................- t.

VWaste Gates

Type ............................................... ................................................................ ...

Number ................... :Size.................. ft. high x ........................................... ft. wide

Elevation Invert ..... ..................... :Total Area .......................................... Sq. ft.

*Hoist ................................... ......................................................

NV',ste Gates Conduit

Siize ..................... ft.: Length................... ft.: Area.............................................. Sq. ft.
Empbankment

Type........................................................................ ............................................
leight-Max .................................... ft.. Min......................................................... 0

Top-W idth .............................. :Elev..................................................... _ft

Slopess-Upstream...........on..........: Downstream ................... on ..................
A.Lcngth-Right of Spillway .................:Left of Spillway ..........................................

S.! llway

Materials of Construction ......... .... ................................................ I S
length-Total ......................................... ft.: Net .......... 5 .. .. .................. ft.

Height of permanent section-max. AW..4'....ft.: Min ............................. ................... ft.

Fi ash boards-Type ..........................................:Height.1 . ................ ft.
1,levation-Permanent Crest ..... 70..( 1.) ..... :Top of Flashboard .........................

Flood Capacity .... .0........................ cfs.:........................................ efs/sq. mi. 0
Alutmentll

Materials: -............................................................................................................

Free~board: Max ........ .?AQ..................ft.: Min......................................r..............

H,*iadworlcs to Power Devel.-(See "Data on Power Development")

Ri~iARI(S
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, I V',AT"C- ' :,7,' if.'.SDI

[ Concord, iPew Hampshire

____ Oct)ber 15, 196. •

R Ri,:e s Dan. C. C. N?. 1A

t-~~ r er

In .-dtr that ,"e , ay deternrine the magnitude and ex-

tent of the flood of September 21-24 just passed, we are re-
c .,-,* n r tne various dan owners in the Ctate to supply us with
the fr1lowing information:

1. 'as this dam injured? Ans. / I S

. If so, to Yhat extent? Ins.

3. Did all flashboards Ans. // -

Eo out?

4. 'hat Yas the maxinun Ans.Jpa W-v
height of water over .

the permanent crest "_ _.

of spillway?

5. At what day and hour Ans. __ _

* did the maximim flood
height reach your dam? ___

6. Any other interesting information regarding the flood
cr rain fall may be given on the back of this sheet, or attach
sheets. I 0

-ill you please return this letter with as much in-
formation as you can !ive us as promptl " as possible. A self-
addressed envelope is attached hereto.

1'e thank you for your cooperation.

Very truly -ours,

Richard S. Kolmrrern
CDC:GMB Chief Engineer
Enc.,

B-3
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NEI'[ASI2 VIA7ER FxESCUjRCES' BO-kRD

IlNVENTORY OF DAM!S AND WATER PO'JER DEVEPLOPMoEIITS

___________________ MILS FROM 11O0UTH DAS.T__

OF DAM,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

- -.- Cz. jbE3_ DRA'. .D0111 F2._ D £'KD CAP'ACI7Y-AQRE F T./
. 'CP ! O BED CF S'LiiEA'-FT. 111~~A. i._____

L >GTH OF rlF_ IA.X.FLOOD HEIGHT ABOVE CRESL-FT.___
SCREST2 ELEV.U.S.G.S. 7- -- LOCA L GAGE _______

LR ELEV.U.S.G.S. _LOCA L GAGE ________

r y N!GTHS-FT. -1-61 FREEBOARD-FT. 3
IF 1,CARDS -TYPE. HEIGHT A50VE_________________

C A7E,'S -YO. WIDTI MAX .OPENIJI DEPTH SILL BELOW CREST

PCVER DEVELCPIfEM

R AT ED HEAD CF.S.
iUjIJs 11O. HP FEET FULL GATE Kw MIAKE .-

_ _'R _ _ b _ _ _ _ __ _ __

lro7 , z erlo ie.

B-4
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CLAREMONT WATER WORKS

CLAREMONT, NEW HAMPSHIRE
CHARLES W. EASTER. SUPT.

0

June 15,1937

1-V had.'ae i~ecourses Loar"s
" :u~~cord, New l.pshire. . -' [.< "

A':. Richard L. Holvigren.

I-ear 'ir. omen•

We are pleased to comply with your request of
Jurne 4th, but, Ls we have no engineer, we will give you such
nata as we have.

Under. separate cover, you will receive a map
with our Reservoirs located very clearly, with lines drawn,
showing you the Aay the heservoirs are connected and the size S

of the pipe lines: from the Straw Reservoir there is a 12" cement
pipe to the Town, and from the Dole Reservoir a 20" cast iron
pipe to the Town also: these two reservoirs are on the sare level.

The draw down of these Reservoirs are so varied
different years that it is rather difficult to comment: last year,
being exceptionally dry, they were nearly empty, and other years
they remain nearly full.

DOLE RIESEIRVOIR 37,000,000 gallons- DAN 475' long- OVERFLOW 15'wide.
JOHIhSON " 24,000,000 " - DAM 300' " - " "1 501lg.l0twide
PHELPS " 3,500,000 " - DAM 250t " - " " l0wide
RICE- " 38,109,090 "f - DAM 304f "-DYKE 638 long OVERFLOWI . C lO'wid ev7'1or.
STRAW~- .3,500,000 " ------ DAM 150n-- u--OVERFLOW-2-162pipes.

The Dole,Rice and Straw neservoirs have a very small watershed;only -

a few acres: as you will see by the Map, water is conducted to them
IUthrough pipe lines: the water from the Johnson Reservoir flows to

the Phelps Reservoir in a brook controlled by a valve at the lower
side of the Johnson dam.
You wJll .iote the map is marked WHITE ',?ATER BROOK INTAKCE: this is
a cement cam about 90' long and 10' in height, which has a valve
a,7d screen chamber connected to sam.e: water flows from here in a
cast iron pipe lj miles to the Rice Reservoir,thence to the Dole
Eeservoir.

Hoping this report will answer your request,we are, 5

Yours very, trlQy,

. .:. , : . , r. .-7 ...... Supt. d o .  "-""

CLkAh t1 IT '4ATEH WORKS D

-j7. .- -3a -

. . ..-.- , - -T - --- * -m - - - . . .0 " . . . , ' - ,- " ,.
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CLAREMONT WATER WORKS- ~ -- '

CHARLES WV. EASTEPS. Supernt~endent 7~

CLAREMONT, NEW HAMPSHIRE 0

Oc t ob -2 &])~5 ..-....
Lod

If: sendin g -cu, u-c'--r sena.rte cover a coi-ntour
print of the ;,,Ice ;.zro;sit is to be o.n

ano.~ou~xi.1 irdencose , potos of the rip rap

vinile undcr cons -rue: .ianxi, tin,:i1
in'- rest you; the -;.,D rap v.illl be conmpleted
tc, Lan-d I feel th.-i..t >,.'e have done a fine job.

The sto)nes *..cre Kid edcrew.ise or end-.-ize at rig1ht
anflcs to thle slo-,e, 18"1 th,1ick. g

Thegrdig s ie3> c on-; te.n vie vzill finish-

the strirp n- at tlb.e ur- per end.

I feel som7.ewhnat proud of thne job, anC. trust thnat
it will m~eet w:itn. ,-crr2roa

Y our S trill,_

t
!R Gla a-,-n _- e



[rF-

i' W. 1--a. .
.;it. of Water Works" ',;"_j remont, N.JI i..';.

- !ar !ar. Fasterv

X eemd you with this in separate enclosure, four sets of plans and.
,.ecifications for the Stevens Reservoir Lam.

One set you are sending to xr. fraizser of the NIew Hamm ahire State
Loard of Health, I understand.

The State of !!azzachusetts requires tznat all das be approved in plan.
by the County Comissioners of the County in which the cnm is located as a
Leasure of pro~er safety to the public.

I do not know what the requirements are in New HEmpahire, but you can
ascertain if the filing of the plans vith the State Zoard of h6alth answers
the requirementa.

The plans are prepared with this in viea.

Please note especially thz-t when the pipes are laid through the dam
I they must be thoroughly supported by concrete supports as snown on the plan

and details. Also t'hat every other support is ,-ade a cut off wall to
prevent the leakage of water along the pipe and througih the ciaam. A smooth
pipe is frequently the way for wnter to follow the line.

Also the pipe must be thoroughly sups)orted to prevent settlement due
to possible insecure foundation and also the weignt of the fill over the

* pipe. A leaky joint may cause disaster and your piies wi-l always be fille
You cannot get at a joint to repair it after it is enclosed in the dan. 0

The care wall is also inportant to ztart not only on firm foundation
tiut also below the point which wxill have impervious mterial to prevent
leakage underneath the wall. kor this reason the wall Is to be carried
not only down to this impervious strata but into it so as to seal off the -

point of contact. "I ledge we cut out a channel to hard rock at least a
soot or more deeu into thae solid rock.

This may seen to be unnecessary at times, but the cost of such
precautions Is not great aind means everything sontimes.

The dam is a struoture to hold water and be sr-fe from any strains8 t..at may be put upon it. The ti::e to make it so I-- T,;hev It is built as

after construction it is difficult and expensive to re=edy defects.

The dam foundations are perhaps the -ust izportant feature anu should
be secure far both supp-ort and leakage.

B-7
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2or Lhe abouve aaijna t.i strlL on the aaa ju:atin Zi covtreQ cy
the filling should be thorou0ly cleaned down Lo the subsoil oix -lo
' iijd va~eta;e xa tr QoWn to t je firm oubsuil. YCoU do not w t a Por- !u
strata at base of fill. 4

I am emphasizing thhei ieaiturts uecau-e =,hile you coubtlese re-.-l.e
them, it i- no na.-: toa keep in ind.-

The plans and Bpeci"ieatio oa- practically co 2 te ilcluein- detail.
"or building the d-.

The specificatioaa are not In complete ahape for a contract job. They
L2b ior description purposes largely to chow how work ia to be done.

It .4 essential, I think, To h1ve t woc ir"octed at fzequent
inter-m-a paxtic ulary in foundations and 8tarting work,

1 t= leaving to you the times when you a±i a ie to co=e up for thiz S
:-ru-ocss z.nd alo to gjve you layouts. You can get =e at a days notice.

Yours trul.,v

11-8
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New Hampshire Public Service Comissio1 ' 2_: I 2

QUESTIOYNAIRE - STATEMENT

Concerning Mills and their repairs. , .1 . .
Dams and Flowage

Chapttr 218, Public Laws of New Hampshire

-' i ,.)['ArllON S

2.In What town? 47.___________________

2. On what stream?

A'J / / / S
3. Give location definite as possible by description and

by indication on plan or map ---- 7 61/ 5

ERECTION.

4. Is it proposed to erect )a new dam on a new location?

5. Is it proposec to erect a new dam on a location previously
occupied? _/_____

REPAIRS;

6. Is it proposed to make minor repairs (repairs that can be ma e
without lowering the po evel, diverting flow and interferl, g

* with operationit, pe d o nr
1 4

RECONSTRUCTION.;

7. Is it propcec t; Ma;e major repairs, (requiring a lowering of
pond level, div''rtin~g flow and interfering with operation)? _

o. Ij it. 1rcpoL-d -t increase the height of the dam
permanently?

S

9 Is it pc;(Pd o increase the height of the dam by
flas'hboards; . _ ,_-_-._-,

B- 9•
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10. Is it proposed to increase the heipht of the dam by
increasing the height of the original flashboards? 4 0

VI,ERSHIP 
1

11. Who will or does own the dam and V-ppur.tenancas? . S

Name

Address ~~

12. Who owns the premises ipon which the dam is or will
be built?

Name %, 4 Zi
Address / --

13. Who n-s the premises flowed by the dam or will be . •
when built?

Name

Address •_-._._

14. Who will or does maintain the dam? ,

Name

Address ,/_"_ _"__ ___
'

____ __ ___ __ __

15.., Who. will or does operate the dam?

Name 4Z;~~- 1
Address "-_'-_"--_

16;. Has the consent of the owners of the land upon whc_ -
the dam is tole blii5, becn o12tained?/3 , 0

17. Has the consent of the owners of the land that will
be flowed by the dam been obtained?

PURI OSE:

(Check opjos: Le the designation under which this dam is)
(or will be classed. )

18. Con-ervation (

19. Domestic ( ) )

1--10
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20. Power

21. Recreation

(a) Private ( )

(b) Commercial (

Transportation ( )

i'.Fi.SIONS: S

23. Vihat is or will be the area of the pond created by
the dam? ,-4-/

.4. What is or will be the length of the pond from the
dam upstream? _ S4'

25. What is or will be the length of the dam? _ __ _ _ _ _ _ _

26. What is or will be the height of the dam above thc

bed of the stream? _,

27. What is or will be the length and depth of (e spillway?

28. What is or will be the number and size of openings?

MATERIALS:

29. Of what materials is the dam constructed? -.-.-.--.-_..__

30. Of what naterials will the dam be constructed?]

* i. What is the nature of the foundation where or upon which
the dam is or will bc built? (Ledge - hardpan - sand
gravel - clay - etc. and extent)?__

*. 2. hoen will the job be begun? ___-,____-_"_._

hVcn will the job be completcd?Z.-.-

* B- i , B
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PL! AN D SPECIFICATIONS:

34. Submit plans (plan, clevations, cross sections) of
dam, giving information as to foundations, showingdimensions, etc. , r,,h ,- _
LI., I ,,. ,-;.-....- '/ "' - ,,, , . -. ---. -----.- "

2Q,

35. Who will be Engineer?

Name __ _ _ _ _ _ _ _ _ _

Address

36. Who will be contractor or constructor?

Name 
_ _ _ _ _ _ _ _ _ _ _

Address 2 ~.z

REY.ARKS.,--

_/ -_- .. _ _/

C7

* fc f . -
.. ..

Dated: Signed:
B- /

4- 
S
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CLAREMONT WATER WORKS - - -

CLAREMONT, NEW HAMPSHIRE
CHARLES W. FASTER. SUIrT.

Sept. 1934.

i',w Hampshire Public Service Commission.

.*ntlcmen :

On September 5th, Claremont held a special Towm Mleeting

and voted to instruct the 'dater Commissioners to build a new storage
I

reservoir to be known as the Stevens Brook Reservoir.

The site is about three miles from town on the Cornish 0

Road: the brook is but a spring brook: the Reserivoir will be filled

from a pipe line from Vhite Water Brook. ,

I am sending you plans for same, and beg your approval.

Since this plan was dravm, the board h~s decided to build

about 400 feet lower down the basin and thus shorten the dam to

300 feet in length and 40 feet high: otherwise the dam will be built

the same as the enclosed plan.

If we may be permitted to build this dam, will you please

" mail the permit to us as soon as possible?
to

SVie are very short of water and do not carl experience p

such conditions in years to come.
7 -

This dam will impound about 55,000,000 gallons.

Hoping to hear from you soon, we remain,

Yours truly,

Claremont Water Wiorks.

Id. Supt.

B-,
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CLAFE"2IOTT WAT2R WORM

CIA.EIMNT, N. H.

S7EVENS RESRVOIR DAM -33, 4
1934. m.

Brief Statement of the concrete core wall reinforcement design

and the overflow - S

TFI'TOR=,1T ST=-L FOR CORE WJL
The primary object of the core wall is to prevent seepage through the 0

earthen dam so far as possible. The core must be guarded against shrinkage

cr acks in setting. Temperature conditions are not met as in retaining malls

or exposed concrete structures. The core wall is embedded in the earth fill a 0

and not subject to sudden or extreme temperature changes. The condition

of construction due to unequal pressures on opposite sides is largely

compensated by carrying the fill on both sides up stimultaneously.

Some allowance may be made for different conditions occasioned by

possible saturation of water side to some extent.

The reinforcement in a concrete core wall is largely a matter of opinion

as to its size and placing. The size selected was largely based on an U S

opinion derived from the stresses due to temperature and shrinkage stresses '

in a long continuous wall where there is a chance of some side thrust due -

to unequal settling of the fill on either sidd

A steel percentage of from 0.1% to 0.2% is very com on in concrete core

",a;ells. I have used 0.1% in this core wall and I doubt if this should be cut

to any extent. According to the considerably theoretical formula of

stability as used by Parker in the "Control of ater" the unbalanced shear 0

due to a saturated upstream full and unsaturated downstream side would give

a shear of about 80,000 lbs per lineal foot at 40 feet down. This will be

about 95 lb3. per square inch on the concrete. This makes assumptions of- ,

B-14
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,:e hydraulic gradient through the dam which are probably not true, but is

higher than likely to occur in this dam.

The steel used by me in the concrete is closely the same as that used in

the O.S. Reclamation Tieton. Dam in Washington built about 1925 which had an

additimna1 small hydraulic core on the upstream side but in which both upstreac - -

!,)wd ncw stream sides were filled at the same time. 0 0

The Phelps Brook reservoir of the Hartford, Conn. Water Supply C of about

the same height as Claremont) used expansion joints every thirty feet and a

section about like the one at Claremont but expansion joints in a core wall do

not a peal to me as being as good as making a continuous reinforced core unlesE

carefully designed for tightness.

The steel in the Claremont Dam is not placed in the most effective way

but is placed to conform to simple methods of handling in view of the labor 0

conditions. I would prefer to make this inch square steel 8 inches on

center both ways at a depth from the surface of about 4 to 6 inches. This

requires handling many more pieces of steel than the I inch rounds at 2-4 inch

centers both ways.

The depth of placing of part of the steel 12* in from face in. lower
while

section lowering the beam strength does give greater protection to the steel.
A

The 24 inch each way spacing should not allow cracks to develop which would

allow leakage.

Personally, in view of the small amount of cost of the steel designed

for Claremont, I can see little use in lowering the percentage. There is 0

only about 30,000 lbs in the entire core wall ald at 3A0 per lb. this is a

littlu over $1000.00

B-15
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OVERPLOW M-SIGN.

The Steverns Reservoir is designed to form a storage reservoir for

v;ater diverted into it from a brook about 3500 feet aw. ay which brook does

not draia thiro - h the Yesarv-oir. The water is brought into the natural
I,. ,i by a ci a.boILed pie l.ne vuhi.ch czn he c!t off by gates so as to be

-i.able orly ,;hm derired to filL the basin for storage during dry

Th.i. pipe line now in consists of about 3000 feet of 12* pipe and

bOt 171,' r.,f 1(t A~.pe.. The head, or fail is alloalt 21 feet in this distance.

The aiu: , rie c7 this pire line is couiputed to be at a maximum rate of

2.5 cubic feet per second. There in another storage Reservoir on this

S . lpe line about 2 miles nearer the distribution area known as the
I S

fDo e Reservoir which is kept filled so far a possible by this pipe line.

1 c: L.,!f lleseroiir has a stcrage capacity of about 2,000,000 gallons

:.i ft -idi;hes the head for the Claremont area. The Stavens Reservoir would

"rc. reaue the reserve to be in turn drawn into the Dole Reservoir as needed.

"Tie Stevens Reservoir is in a small natural depression with no water

~~irgtherein except at certain perioda of ivet seasons. It has a.

.iL[ drainage area tributary to it of about 100 acres,(0.15 sq. miles) 4

%':olly on one side. This area is a fairly steep slope heavily woo-de.,

- i whitr pine. i-.e oyarflow would become operative if a rainfall

w. id be he ay enough to fill up the pondage in reservoir sufficiently to

L-jw ov' er the crest of the .-pillway. 0

The data o, the over'.ow requirements

It is evident that in all ca-eo the effec -, th-, 1servior Storage

:x:.': tie iakeu into ac.'oi:.t. The ]5 foot spillw-y will in itself take care -"

o. 290 cubic tett per z.ccnd or 2.9 inches per hour before the dam is topped.

Tie Reservoir it ;e"f ,ill tik car- of 5.5 inches of rainfall-above the

]A";i y bef'ore ;op..in] the -nufankrzent.

B -
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TABLE OF DATA ( APPROXIIATE )

1. Watershed -------------------------------------- ----- 4,300,000 sq.ft. 9

2. 1 inch of runoff ------------------------------------ 50,000 cu.ft.

3. 1 inch runoff per hour ------------------------------ 100 c.f.p.s.

4. Pondage --------------------------------------------- 16 acres

5. Pondage for 3 ft. over-flow depth -------------------- 2,000,000 cu.ft.

6. Inches runoff collected for 3 ft. over spillway elevation 5-5 in.

7- Width of spillway --------------------------------- 15 feet.

8. Depth of spillway ----------------------------------- 3 feet.

9. Capacity of Spillway -------------------------------- 290 c.f.p.s.
(Rolled top section)4 C. - 3-7.

The report of the Boston Society of Civil Engineers Committee on the S

1927 Flood C September 1930) Page 345 etc. would indicate that no long

continued storm is likely to reach an average of 2.9 inches per hour and

SHouk Engineering News, June 29, 1922, Page 1q72) quotes no storms in

North Eastern United States of cloudburst intensity which would top the

Stevens Dam with a 15 foot spillway with 90 percent runoff allowance.

1t does seem as if a 90 percent runoff is amply large for cloudburst

conditions. ( See also Talbot, Meade, Meyer, Miami etc.) 6

The period of time for the maximum flood is much the most important

item in this small, steep drainage basin when dealing with high flows. The

jeak would be of short duration in hours. The peak flow of the proposed

Committee Report (page 406) allows for Q. 2 1000 x V -757 x 8 3150

c.f.D.s. which corresponds to a flood flow of about 20,000 c.f.p.s. per

square mile which is not at all reasonable in these conditions. The
large rate for an infinitely S

formula which gives an infinitelyAsmall area is not suitable for water

sheds which are not in conformance with its derivation and I have discarded

it in favor of a more rational method of length of duration of intense %

B-17
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precipitation based on Houk's cloudburst records and a consideration of

the reservoir storage between the spillway crest and the top of the dam.

This again has been compared with the probable run off rate caused by .0

a maxizum storm of longer duration.

The reservoir will itself take care of a flood rise of 5-5 inches of

ruonoff and the spillway itself will take care of a constant run off of _-

2.9 inches per hour.

The spillway might have been designed as a circular inlet flowing

iito a pipe through the dam. This would have probably involved less

expense. An available head of 40 feet with a pipe or culvert length of

250 feet would require a 36 inch pipe to deliver 290 c.f.p.s. A throat

aould. be constructed to give proper spillway but with the possible ice

conditions and the ease of clearing of an open overflow with the difficulty •
the

of approach if inreservoir, I believe that the open canal and spillway

is the safest method of treating the flood water.

After the water has left the proposed spillway the cheapest plan

may be to run the overflow into a pipe with a suitable concrete funnel

intake into a 36 inch cast iron pipe to conduct it outside of the dam and

to a point below the dam. This has a disadvantage in clearing in case of

stoppages from logs or other detritus. It is believed that the--open

channel is safest under all conditions which might arise.

Engineer for Claremont Water Works

Dedham, Mass. October 5, 1934.

B-18 I S
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CLA ;L1ON WAT7R 7ORKS

S' VN'S RtSTRVOIR, 1934. SEP 25 1934

J-7:2CIFIJATIONS -'O. C0QTIS'Pd)CTIrN OF N .R~A ie~~~~
!)A-I .',JD DYKE "_._"_

'L dm 13 to be 304 feat liag on top which is placed at assumed

.ian uf 745.00

ALl ei-'vaions ire relative to this assumed base.

ThU 1v.yst ;3oint of dai below this top is 705.00 or 40 feet lower. S •

'i'e water level in basin when full is at elevation 742 or 3 feet below

Lhe LD.

The top of core wall is 744 or 1 foot below top of dam.

The dykc on northwest side is 638 feet long and from 0 to 10 in

eluvation above the present surface.

. -]

A. ,ompanying these specifications is a set of plans showing the location

"ad construction of the dam and dyke with ddtails of certain features.

These plans are as follws"

1. Outline of Dam and Dyke, Scale 1" -54J-166
Contour Plan of Dam location, Scale 1" 20'

2. lan of dam and Profile showing location of details
Scales ." - 20t Horizontal

1" t0' Vertical

3. Plan of Dyke and Profile, Scales same as for Dam. •

4. Detail .heet.
Core wail with reinforcement.
Cut off wkils and supports for pipes
Screen box and grating for pipe inlets
Section of dam to show pipe location and conszruction.

5. 7?a7iteway sections with profile.

B- 19
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These plans are a part of these specifications and are referred to for

dimensions and details. •

C A.RIITG SITE.

The areas occupied by the dam and dyke are to be cut off from trees and"

;..h- The stumps are to be pulled and removed.
S

The site of both dam and dyke are to be cleaned of top soil and all mantei

,'lib subsoil of clay or gravel.

All stripping aaterial is to be stacked outside the outer slope lines of 0

t.ith dam and dyke to be graded later when slopes are finished. The loam to be

rz~pt separate for top spreading.

0 COM VALL. ,

The core wall is to be of concrete mixed one of cement, two of sand and

four parts of crushed stone. The dimensions of this core wall are shown oM-

the plan and the reinforcement is shown on the details and schedule of

quantities annexed hereto.

The core wall foundations are to be carried down to rock or impervious

material especially in lower portion of the dam. The general dimensions

are 6 feet wide at lowest point. The batter of the core wall is one half fool I S

in each 10 feet or the wall starting at top will be 2 feet wide and 'for each

hO feet below increase one foot. The ddtails of this are shown on the plans.

This core wall starts at elevation 744 or one foot below the top of dam

except at the overflow where it is at high water mark or elevation 742.

The c&:rent used is to be fresh ground cement of standard fixed by Americ

.]tanda -d of 2esting materials. The sand to be of clean sharp pit sand free

from loam, Llay or foreign matter. S

The broken stone of sound hard stone from - inch to 2 inches in any

).,mtter for ase in reinforcement work. In -iass concrete sm;ll clean stone -

I
S ,v,:r u inches in diameter may be used on center of core wall for fill

B-20
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if separated so as to have layer of concrete surrounding each stone. The

concrete shall be thoroughly spaded in forms so as to flush faces to forms

I 0 without spaces or voids. If on removal of forms the concrete shows voids they

sh:all be filled with cement mortar mixed one part cement to two Larts sand.

i f..ces shall bt coated with cement wash applied with a brush after forms

..-e re moved.

2ILLINGS. The filling of earth to form body of dam and dyke shall be

coinosed. of selected earth from borrow pits. Such material shall be clay

hard pan for the water side of dam with all stone oter 6 inches in any diamete

removed. The outer slope may have a mixture of gravel if such material is

encountered in borrow pits. All porous material or waste is to be deposited

>elow dam and outjide dyke for grading after dam is completed. All filling

shall be deposited in layers not over 2 feet thick in horizontal layers and

thoroughly wet with water and rolled so as to compact the material. The fill

shall be carried full to outer slope and kept higher on outer edges to keep

p uddling water in dam fill. After the filling is complete the sides shall

be trimmed to lines for rip rap paving on water side and loaming on top an•

lower side of fills.

PIPING

The 16 inch drain pipe is to be laid in cast iron water pipe oa line an

rade as given with 16 inch valve at lower end and grated concrete box at

t-jper end as shown on the detail plans.

The 10 inch discharge pipe is to be cut into main running through

ru uervoir to the Dole Reservoir below tith Y and bend. Three 10 inch gates

L-e to be set at such connection for controls. At the upper end of this

discharge pipe is to be set a concrete screen box with screen cover as sho,

.,o detail plan. S

P,. F TALS.

On the ptpos extending through the dam there are to be cut off walls

B-2]
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ua supports of concrete as shown in details. The supports and cut off walls

alt1ernate every 12 feet or each pipe joint so to form a firm foundation for

thebe pipes and guard against settlemcnts which may break joints or leakage

T.l" . pipes.

All details of these cut off walls aud supports are shown with other

,: tai l on detail sheet.

bll details are to be in accordance with the plans therefor which

c .mpafy these specifications.

0Vr2RFiO X1:

An overflow channel and wasteway is to be provided at easterly end of

.Lie dam as shown in the plans.

This overflow will have its crest at high water mark and be 15 feet a 0

uide at such points.

T'he walls and charntil of overflow will be of reinforced concrete as per

iI.n. Outside the dan on the slope and to Lhe brook channel below the dam 4

tho w&Lteway will be 10 fEet ride with walls and bottom of reinforced
&ocrete. These detajil ar, -l:own on the plan.

RAYF ON WATIAR SIIY OF DAIS A;.) DYICv't.

The surface of the slope on water sides of dam and dyke after trimming

-ijl be paved with stone rip rap laid to line and grade with fuce. This rip

is to be of as large stone as practical to form a paving at least 12

iicic thick$ The stone shall be laid by hand and beaded in screened gravel 0

_ th Il spaces it face chinked with stone or gravel. The rip rap shall

U, riutea in olac& ;is laid to give firm bed.

Al ur-Jiue miatcrial outside the outer slope shall be graded to meet

,ope a.. t-tn -I uch gradin S and the outer slope and top of dm and dyke.,

1thll bf oover(ed v: i h lom 12 ichcs thick on slopes and top, raked smooth

i~r~l vtceod. B- 22
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11'.A.?PG UP SITE

On completion of the work all material shall be disposed of and the work

jeft in neat and workuianlike manner.

G.NiRAI COA;DITION

izli lins, grades, and uirections as given by Engineer, from time to time

sI.hI1 be carefully followed and special care taken to preserve all marks and

To prevent m-isunderstandings and loss of markiugs the work should be

v2ited from time to time by the Engineer to examine the work and make the

necessary layout with directions.

DcL , l.a~5s.

Lentember 17, 1934. E. Worthington, Engineer.

B-23
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Claremont Water Ylorks. 8 -" -13-'34.
Notes on proposed dam at t ns.q .. .......

W'atershed of Stevens Brook, above damate,projL esathan one
hl'f square mile; in addition to flood flow from this watershed there 0

may be entering the reservoir so e 2,000,000 gallons per day from the
jhite :ater Brook. Spillway must provide for this.

-or preaent economy we omit 6atehouse and Zates on upper ends of
,' p~sd. service and viaste pipea and show simple bulkheads with screens
. L ras'n ra1csa -hsbi,_This bein a lon6 narrow pond there should be but a

u:::,.I1. am-unt of leaves or other trash to cause trouble and if pond is
c- .t~d frequently the screens can be cleaned; in an emergency a diver
Ci'. b-, employed to do this.

.xcavate for foundation and core trench as directed by the Zngineer
,.;.c..ete to be 1-2 1/2- 5 (or pc-oportions may be modified by order of

tne .ngineer) and to this mixture add one patt of Hydrated lime to each
tei parts of cement.

.aterial for puddled core should contain sufficient clay or "hardpanl
t:. -ake a compact and, as nearly as possible, an impervious core.-

UJe plenty of water in trench so material deposited will be immedib
:.taly submerged. Spread material for core by shovels :s no dumping willb
be allowed within ten feet of concrete. S

The upstream slope to be of gravel, loamy gravel or "hardpan" not
to) rich in clay, deposited in layers, kept moist at all times and rolled
or compacted by tractors.

Adjacent to the core wall, on the lower side, fill to be of gravel
place in layers, as above.

The lower slope, below the gravel, may be of selected material moved
in cleaning bed of reservoir; stumps, logs and other large pleces of wood
rill not be allowed but small roots and other vegetable matter need not
be entirely excluded.

Slope paving, on the upper slope, to be of large stoneto lay,
7,nerally, 18 inches thick, carefully placed to grade with their longest
,1-: msIon perpendicular to the slope and voids filled with fine gravel.

:',l :es to be aid ori a firm foundation to avoid any possibility
_i" .- ttLement and breaking by the fill above. Construct two thin concrte
.,;bfxx1x cut off walls around each pipe, including the present service S

jipe, above tne concrete core rall. Puddle all material surrounding these
p)IBs for their whole length.

;ock to be. ,t P-11 times open to inspection by the board of Water
io., '10 -:ers, their hgineer and such other inspection as may legally

b , mB2ired.

B-24,

- - - - - - - -... - S



'Puvrn No. i . i .~ .__ ._ .i' . .... \..

D~attayLi. File . ............. . .

Ri~er or Stream.. Str.a\. .IC ~r vc 7.. ..

P'Ablic U.ti lity . ... S ........ . 1) D iam e avea ..... .............. sq. ni

WVheel Capacity~I.PPrn~v 11. P

- 3,'pe of Costruction .................... ... ................ .....

1Hvight . 2.. 5-P................... .It. Operating Head ..........S.nxa i ......... f t.

Leugth ..... ....... ft. Spillway Length (No. 1) ............... ft. (No. 2) ... ............. f t.

\\ouldl Failure of Damn do Harm 1.... OS4"ij ....... .................................---

Piresent Condition................................... Date .. ......

7371

~~4UA .'

T o w n N o .. .1 4.. .. .. .... .. ... ... ..N o .. .........

K~~4 ......n..No... own....C)~O1ftN.....

r ~~~~Data by ........ ................ ................ File ....................................

Owner ........... 10.m..a ... C1a, L.... ---.. ................................................
Diversion d .r. )ee wat er Gci:ng into reservoir S

R ~iver or --- -- *'- ... .. ... .. ... .. ... .. ...

VA-hli [Ttilitv. . ...... ..... ...... ... Drainagze area................................ ........ sq. mi.

Wheel capacity 11. P.- ...... .... Primary 11. P. .....................
690(,'0 timie

'pe of C4 onistrutol .........

t l(d. tr ... ... .........

.<~x11.y~l (No. I) I..t. (No. 2).. ......... f t.

- . 1 o k r; Q ... . .i.. ...



NEW HAMPSHIRE WATER CONTROL COMMISS1ON

DATA ON RESERVOIRS & PONDS IN NEW HAMPSHIRE

LOCATION AT DAM NO. .r .........

Town .2..- ..... ................................. County .......... S. .12 ....................

............r...................... Secondary ............ . .; . ........................

1 ocal Name ........................................... ................................................................... . . . . . . ..

DRAINAGE AREA

Ccritrolled............ Sq. Mi.: Uncontrolled............ Sq. Mi.: Total.............................. Sq. Mi.

EVEVATION vs. WATER SURFACE AREA vs. VOLUME

Surface
Point Head Area Volume

Feet Acres Acre Ft.

(1) M ax. Flood Height .............. ............................

*(2) Top of Flashboards ............................................ a

(.3) Perm anent Crest ............................................
(4) Normal Drawdown ........ 15 1177117

(5) Max. Drawdown ....................... .............................

*(6) Original Pond ... Q .............. ...............

Base Used ............ Coef. to change to U.S.G.S. Base...............................................

* RESERVOIR CAPACITY

Total Volume Useabile Volume

Drawdown ...............ft...... ...................... ft.

Volume ............... ac. ft. .......................... ac. ft.

Acre ft. per sq. mi..............................

* -iches per sq. mi..................... .........

1: P. ) F W A T E R .............. ................................................

~. R .......... 'IJ'S 1..:n H

RLMARKS

'I ~bu1~ton By ~ ................ Dae......~. .

B-26



E. WORTHINGTON TELEPHONE. DEDHAM 0120

(Liuil aznb gantinhting Engintrr 7 7"

DEDHAM MASS. D 34 -

DEDHAM, MA.SS .. ... O.t o'oe e ..4,....... 1]93 4- "-"- "

11r. S. J. Lord

Pu'jlic Service Co-L>-ssion
State House,
Concord, IT. H.

Dear Sir:

I am sending you. in separate enclosure a set of blue priits for
tile dam at Stevens Reservoir, Claremont, N. H.

Tais is the sane as the set given ,,oa .Lt Clareont September 25th
with .o addition of sheet 5 containing overflow details. 11r- Easter
was to send you a duplicate copy of sheet 5 for your first set

In regard to the stresses and reinforceiaent of core we.il] concrete
I ari enc.os1 -6- a! a brief stato:.;cnt of thie netloz c 'o in 5±is
subject in separate enclosure. 0

Also the euestion of the overflow in various designs. These I hlave
made se.0arate from this letter of transmittal as this :aay be easier for
you to study.

I will add t.iat if at anytime I can le of assistance to you in the "
matter I will be glad to do so.

The Clare:..ont Water Board hlave not as yet engaged me or anyoneK to give Bngineering supervision of this work and I am subject only to

ouch calls as they may make.

U I believe tuat they' consider t'at all such details can be performec
by 1r. Easter, their superintendent. Also they are purposing to
carry cut the work by local day labor.

This method %iilL, I think, =nake the cost *uch greater than if . "
_ contracted for with soi.me reliale contr--ctor e:,uipoed with suitable"machinery and carried out under t-ie suoervidion of an Engineer who has

S experienced ":it. the c!ass of work. The esti--i-te of cost was ,.lade with •
this '.ethod in view.

'.[.at the result will be I cannot forte!! out hoe -iachiaery can be
used to expedite and cut the cost of the ,;ork.

I iz-ve cma-xisized the need of Droper founaations for core wall
" rrnd tie ztrippin5 of oite to be done to thie firm subsoil.

* I uo not .. ish to a3L -. re-, )jnsibility unles uooe tunder jr

-ui ervi3 ion.
Yours truly,

13-27
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