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NATIONAL DAM INSPECTION PROGRAM

PHASE I REPORT

® . @
Identification No.: NH 00355
NHWRB No.: 175.09
Name of Dam: WATER LOOM POND DAM
Town: New Ipswich .
County and State: Hillsborough County, New Hampshire i —
Stream: Souhegan River o o
Date of Inspection: XNovember 11, 1978 i
L
. :
BRIEF ASSESSMENT ¢ o
Water Loom Pond Dam is a 204 foot long earth fill, concrete
gravity, and stone masonry structure on the Souhegan River in
New Ipswich, New Hampshire. The total dam height is about 22.5 ]
feet with its 75 foot long spillway having a height of about 4
19 feet. A sluice gate at the right abutment is no longer b o
operable while a former outlet to a six foot penstock has 1
been filled in with earth. The dam is presently owned by )
Warwick Mills., Some sort of dam has probably existed on the

site since about 1827.

The dam was used to supply power to various mills downstream - -
of the dam, but it is not presently being used to supply power.
The drainage area is 23.1 square miles of primarily forested
terrain. The dam's maximum impoundment of less than 1000 acre-
feet and heigcht of less than 40 feet place it in the SMALL

size category, while the possibility of damage to downstream
structures in the event of a failure with little threat of

loss of 1ife result in a SIGNIFICANT hazard potential classi-
fication. Based on the size and hazard classification, and

in accordance with the Corps' guidelines, the Test Flood (TF)
is taken as the 100-vear flood.

AT at the dam of 1000 c¢fs was chosen. This discharge cor-
responds to a water level of 4.9 feet above the spillway crest
or about 1.1 feet above the left side of the dam,

i The: dam is in POOR condition and requires considerable routine

- maintenance., It is recommended that the cowner retain the services
of a reristered professional engineer to rehabilitate the sluice
gate structure and restore it to operating conditions; to vepair
croded and spalled conerete on all facing walls, abutments, and
at the spillway base; and to monitor scepage at the penstock
and rigvht abutment structure to determine necessary remedial
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measures. Recommended remediaul measures include clearing of
brush and trees on downstream slopes, completely severing the
penstock at its emergence through the downstream side of the
dam, instituting a program of annual technical inspections,
clearing debris and overhanging trees from the downstream
channel, and preparing a formal flood and emergency warning
svstem.

The recommendations and improvements outlined above should be
implemented within one vear of receipt of the report by the
owner.
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PREFACE

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

Phase I inspections are not intended to provide detailed
hvdrologic and hyvdraulic analyses. In accordance with the
established Guidelines, the Test Flood is based on the
estimated "Probable Maximum Flood" for the region (greatest
reasonably possible storm runoff), or fractions thereof. Be-
cause of the magnitude and rarity of such a storm event, a
finding that a spillway will not pass the Test Flood should
not be interpreted as necessarily posing a highly inadequate
condition. The Test Flood provides a measure of relative
spillway capacityv and serves as an aid 1in determining 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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Seepage at the rate of 1 gpm flows through
the Intertace of the downstream base of the struc- :
ture and bedrock. -
® e .
() Gate Structure
This gate is no longer operable. Observa-
tions have revealed that the timber sluice cate
has deteriorated to the extent that seepage {lows - -
throuch and around the gate. This seepage 1s at o ® {
the rate of approximately 15 to 20 gpm. In addi-
tion, the timber gate stem is broken and rotted
and the operating mechanism is rusted with no evi-
dence of maintenance.
|
The concrete in the roof of the sluiceway o o
cutlet structure is severely exuded and has signifi-
cunt stalactite formation. Both side walls of this
<tructur: are hichly effloresced. The base of th
walls ot this structure are spalled and deteriorat: !,
M detailed inspection of the extreme deterioration 4
ot the unstream face of this structure has revealod o ®
thut this structure was constructed with randonn
~tone musonry and later faced with concrete.  Iris-
todred stones observed below water level would v -
clude the operation of the sluice gate
7)Y Right End Wall .,
The top surface of this structure 1s sralled
and is randormly cracked over its entire arca.
The upstream face is also severely spalled.  Thi-
spalline is attributed to moisture intrusion and ° °
the action of alternate frecrze and thaw cveloes. 4
(3)  Penstock

Failure of the sunporting piers carryving the
enstock over the outlet channel would conccoivab I

. ®
tnerense the rate of scengoe throunsh the earth
o teinwrment and becoeme a notential hazarvd.  Obser-
vatilons have rovealed that the penstock frecly
st over the abandoned fonndation wall and then
Over two nicrs spanning the outiot channel.  The
richt o picr, which is approximately 10 foct hich, °
i< out of plumh by aphroxirately 6 inches,
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(3) Left Spillway Abutment and Downstream
Traininge Wall

Approximately 257 of the ton surface area of
the left abutment has spalled. The vertical sur-
face of this wall is extensively spalled and deteri-
orated over 307 of its surface area. The intersec-
tion between the abutment's vertical plane with the
spillway crest has eroded along the contour of the
crest for a distance of approximately 4 feet. The
depth of the erosion is up to 6 inches. This ero-
slon 1s attributed to ice darmage and cavitation.

The Teft downstream training wall has a series of
horizontal cracks and points of efflorescence. The
randomly placed stone masonry trainingeg wall does not
have any visual deficiencies.

- Spillway Structure

Inspection of the downstream face of the
spillway structure revealed that there are a sceries
of open construction joints with minor evidence of
crosion, which 1s attributed to cavitation. How-
cver, there are two areas where erosion is severely
pronounced. These areas are located at the spillway
center and rigcht quarter point of the spillway basco.
The eroded concrete at the center of the spillwav
I~ approximately S feet longs, 2 feet high, and 6
inches deep.  The erosion at the quarter point 1s
arnroximately 8 square feet in surface arcea and
annroximately 3 i1nches deey.,  The erosion at these
two Jocations Is attributed to cavitation of irm-
properly mixed coneroete,

(5) Right Abutment Structure

This structure is severely eroded and spalled.
The nnstream side of this structure has been eroded
toodenths of 15 inches at the spillway crest eleva-
Lticon, expo=ins rubble stone rasonry fron previous
cen=trunctions.  This erosion continues along the
interface of the structure and the ocee crest and
~ about 0t 12 inches in depth.  The vertical
ace= of the =tructure are =palled from a depth of
wrrroxirately b inches bhelow the water lTine to near
the top —artace of the structure. The erosion and
<padliins is attributed to dec daraice, cavitation,
and altrternate freesze and thaw eveles.  Random crack-
e oand ol lorescoence is oprevalent over the verticeal
ancl heerisontal surfaces of this structure. A close
estection of this <tractuare has revealed that con-
croete tonpine and faeine repairs had been instituted
in the ot which aecounts for the uniforr depth of
spaliing.
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SECTION 3 - VISUAL OBSERVATIONS

Findings
(a) General

Water Loom Pond Dam is in POOR condition. This
evaluation is based primarily on the deterioration of
various structural components of the dam. This struce-
ture requlires extensive maintenance type repairs to
allow its continued lono-tern usc.,

(h)  Dam

(1) Left Facing Wall

The front face of this wall has spalled or
eroded over its entire length, In some cases, the
erosion is 2 feet high and 12 inches deep. Immedi-
ately to the left of the first angle point of this
wviall the erosion and spalling of the face of the
vall is in excess of 1 feet in height and 6 inches
deep at the water line. Reinforcing steel is ex-
po=cd in this area. Reinforcing steel is also
exvoscd over approximately 259 of the length of
the wnll at the spillway crest elevation. The
scction of the wall adjacent to the abandoned out-
't structure, which is approximately 15 feet long,
exhibits erosion over two thirds of its face.

This ¢rosion is to a depth of 1 or 5 inches.

The: ton surface of the entire wall has spalls
aver o anproximately 57 of its area and nas much
randor. cracking, The erosion and spalline along
the entire face of this facing wall is attri-
buted to wave action, i1ce damage, and alternate
frecze and thaw cveles.

"he entrance openinge to the penstock has
heen blocked off with wood planking and earth
baekfill within the training walls.,  The nenstock
dte 1= o loncer operable,  Minor seepage at the
raute ol 1T oo was observed throush the invert
craenins of the nenstock adiacent to the abandoned
bndidin, foundas ton owall.

r
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A Pot o barth fobhiankie nt

The carth erbankeynt on the downstream side of

the lot tacoane wall =hows no evideneo of vertical

o hor i contal o rovement The downstroean slobe 1=
cocredd ity ey brnshoand a0 tew rreos . This makes
Heroectior ol the s lope difficult. This =slope should

e in-pectoed anan after the treces and brush have
Ve oo, There was no evidence of tresvassing
ary o the oo
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SECTION 2 - ENGINEERING DATA 1
( 2 Desien Kecords J
@ @
The desicon of the dar is not complex and incorporates
noounusual o features, No o desien dravines or calculations of
value were available for this dam.
2 Construction Becords . o
No construction records are available for the darn. 1
2 Operational Records
- !
- No o operational records of value are available for the j
du o [ ] 1
2 veluation of bata
() Availability - '7‘
1
-» -
The abscnee of any meaningful desien data and ® ®
calenlations lTeads to an unsatisfactory assessment tor
avatlability, ]
(o Adenuaey
4 : »‘
The lack of in-depth encinecring data does not ® '{
verrit o o definitive review,  Therefore, the adequacy of -
the dart cannot be asscessod from the standpoint of review- ]
ine desieon and construction data.  This assessment is
bhu=ed primarily on the visual inspection, past perform-
ance . and sonund encineerine dunderment .
» °
() Validity
The obsorvations= of the inspection tear gencrally
contire. the intorration contained in {1les of the Lew
oorpahire YWater Resoarces Loard,  Therefore, awlthon-h
e Datie i= overy lirmited. oo osatisftactory ovaluation for ®
votidity it oandicated,
®
-
¢ °
( o o ® ® ® ® ® | ] L [ J ® o o o
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(i) Normal Operational Procedure

No operation is performed at the dam.

over the spillway in an uncontrolled manner.

Pertinent Data

() Drainage Area

TR Ty

Water flows

Water lL,oom Pond receives runoff from 23.1 square
miles of primarily steeply sloping forested terrain.
Developing areas comprise only a small portion of the

drainace areaq.

(b) Discharge at Damsite

(1) Outlet Works

The outlet works consist of a 16
penstock that

inlet that used to supply the 6 foaot

foot wide

led to the mills downstream and a grated sluiceway

-

approximately 3 feet wide by 3 feet high. Neither
ol these outlet works 1s presently operable.

(2) Maximum Flood

The flow during the =storm of March 1936

evidently exceed 5000 cofs. It should
however, that since that time a number

be noted,

of flood

control dams have been built on tributaries to

the Souhevan River, including at least two
upstream of Water Loom Pond.
(3) Spillway capacity at maximum pool elevation:

1950 cfs at Bl. 931.2 (This includes some
flow = 110 ¢f{s over the right side of the

dam)

) Llevation (Feet above MSL)

(1) Top of dam:  931.2
(2) Maximum pool: 931,202
(3 Recreational pool: 9277
1-5
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() Havard Potential Classification

Water Loom Pond Dam is considered to fall within
the SIGNIVFICANT hazard potential classification. This
is based mainly on the possibility of some damaging
flooding in downstream Greenville and also the remote
vossibility of damaging Otis Company Dam No. 1 (NH 00011)
downstream.  The potential for loss of life in the event
ol a dam failure is considered remote.

(¢) Ownership

Columbia Manufacturing owned the mills and dam
from 1838 until they went bankrupt in 1924 at which time
they sold their holdings to Consolidated Textiles. Con-
solidated Textile closed the mills and dam. In 1936
Warwick Milis purchased the dam and sceveral mills and
still owns the darm. Their address is Warwick Mills.
Greenville. Sew Hamoshire.

(f) Operator

Warwick Mills operates the dam throuch its plant
manacer., Mr. Rocer lLaferrier. He can be reached by
telephone at GN3-878-1565.

() Purpose of Dam

The oricinal purpose of the dam was to provide
power for the mills downstream {rom the dam. At present
there is no readily identifiable purpose for the dam
although it may serve some recreational purpose in this
rural location. The last power was generated in the mid
1960 "' s.

(h) Desion and Construction History

The dam was built in conjunction with mill con-
struction, The first mill was built in 1827 and burncd
in 1818, The «econd mill was built in 1819 and burnced
in 1s71. The third mill at the «ite was built in 1S78.
Noodata o is available on when the original dam was
Liilt, but it was probably built in conjunction with
the aricinal mill, Data sunplicd by ir. Laferrier
indicated that the dam was rebuilt in 1810 and that
concrete was added to the structure in 1918-19.190.

Other data sucscests that modifications in 1925 and 1930,
which consisted of faceing the abutments with concercete,
shoortened the spiflway by about 10 {cet,

1-1
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The unstream face of the earth-filled dam has a
concrete facing. The width at its top surface varies
. from 15 inches to 2 feet. A dry stone masonry wall 1
3‘ is located approximately 15 feet downstream and is ® L
parallel to this concrete facing. The right end of
this wall is stone masonry and forms part of the left
end of the spillway,

1
The left end wall of the spillwayv consists ol a }
aw saquared stone masonry structure approximately 10 feet wide - @ L
and is partially buried on its downstream side. The front ‘
face of this end wall consists of a 4 foot wide cement con-
crete structure.  The downstream training wall is approxi-
mately 10 feet wide, 30 feet long, and is constructed
with squared stone masonryv. A concrete apron approxi-
rately 8 feet square i1s located at the downstream bhase ® [ ]
of this end wall. .

The spillway is avproximately 19 feet high at its
rmaxinum and is founded on bedrock. The crest of the
spiliway is approximately 3.5 feet below the top of the ]
left side of the dam. There are no provisions for [lash- L o
boards along its crest. ]

The richt abutment structure is a concrete-faced
Sstone masonry structure 11 feet in width and approximately
. 15.5 feet in lengcth. Its top elevation is approximately - ]
f‘ one foot lower than the left side of the dam. The down- L/ ® ]
stream end of the abutment structure is 5 feet in width
and approximately 17 feet in length. This structure 1is _
tounded on bedrock. A gate structure with a 3.5 foot by B
52 dinch stuiceway opening is located to the right of the ’
abutment structure. An end wall, which is parallel to the . N
?’ spillway axis and apnroximately 26 feet long and 5 feet L ®
wide ., extends from the side of the abutment structure to
the richt bank. This wall is founded on bedrock. The
[ sIticeway outlet has been cut through bedrock and diverts )
. the flow back into the downstream channel below the spill- . N
Way . The sluice gate structure consists of a 3 foot square |
tivher vate and a timber stem with a single rack gear. e o
The rack ~ear is operated by a spindle gear which is man-
’ ually driven by a ratchoet.

P

ey Sice Clussification

The diom's mexitaes impoundment of 665 acre-feet is ®
less than 1000 acre-=fect and its height of 22.05 feet
is lc-s than 10 tect.  This places the dam in the SMALL
catecory acoordine to the "Recommended Guidelines™ of the
Corys ot Insinecrs.
[ 1-3 *
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Description of Project

(a) Location

Water Loom Pond Dam lies on the Souhegan River in
the town of New Ipswich, N.H. The dam is located approxi-
mately 3000 feet upstream from the crossing of Routes
1285 and 1241 over the Souhegan River in New Ipswich. The
dam is accessible from River Road which intersects Routes
123 and 121 near the center of New Ipswich. The portion
of the USGS Ashley, MA-NH quadrangle presented previously
shows this locus. Figure 1 of Appendix B presents a
detail of the site developed from the inspection visit
and the map.

(b)) Description of Dam and Appurtenances

The dam and appurtenances consist of a concrete-
faced carth embankment, a concrete ogee type spillway,
a slulice gate, and an abandoned penstock nutlet. The
venstock leads downstream to the location of a former
nill building and then downstream for a distance of
avproximately 1.2 miles to other mills.

The overall length of the dam is approximately 214

feet.  Approximately 102 feet of this length is left of
the spillway.,  The spillway itself is approximately 75
feot in length.  The remaining portion of the dam consists

ot the right end wall of the dam.

A former outlet structure is located at the extreme
left end of the dam adjacent to the left bank. This
outlet structure consists of dry stone masonry training
wvalls forming an entrance bay which has since been filled
in with ecarth. Observations of the remains of the mill
foundations irmnmediately downstream have revealed the
presoence of two stone arches in its walls which indicates
the presence of a former sluiceway. It is apnarent that
the nbuandoned outlet was the source of the water supply
to the former mill building. At a later date a 6 foot
diameter steel riveted penstock was placed in the former
~titicesay and the trench was filled. A gate stem is
located at the former outlet which controlled the flow
ol water into the penstock.
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PHASE I INSPECTION REPORT

WATER LOOM POND DA

SECTION 1

PROJECT INFORMATION

General
() Authority

Public Law 92-367, August 8, 1972, authorized the
Secretary of the Army., through the Corns of kngineers,
to initiate a national program of dam inspection ithrouch-
out 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. Goldberg, Zoino, Dunnicliff & Associates,
Inc. (GZD) has been retained by the New England Division
to inspect and report on selected dams in the State of
New Hampshire. Authorization and notice to proceed was
issued to GZD under a letter of November 28, 1978 from
Colonel Max B. Scheider, Corns of Fngineers. Contract
No. DACW 33-79-C-0013 has been assigned by the Corps
of Inginecers for this work.

(L) Purnose

(1) Perform technical inspection and evaluation
of non-federal dams to identify conditions which
threaten the public safety and thus permit cor-
rection in a timely manner by non-federal inter-
ests.

(2) Fncourage and prepare the states to initiate
quickly effective dam safety programs for non-
federal dams.

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

(¢) Scope

The program provides for the inspection of non-
federal dams in the high hazard potential category based
upon location of the dams and those dams in the signifi-
cant huavard potential catevory belicoved to represent an
imnediate danger based on condition of the dam.

1-1
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SECTION 5 - HYDRAULICS/HYDROLOGY

Evaluation of Features

(a) Design Data

Data sources available for Water Loom Pond Dam
include prior inventory and inspection reports. The
New Hampshire Wiater Control Commission's "Data on Dams
in New Hampshire” (April 17, 1939), "Data on Reservoirs
and Ponds in New Hampshire” (undated), and "Data on
Water Power Developments in New Hampshire' (April 17,
1939) a= well as the New Hampshire Water Resources

Board's “Inventory of Dams and Water Power Developments’

(October 29, 1937) provide much of the basic data for
the doam. Inspection reports from June 26, 1930, July
1351, and Seprember 21, 1971, a series of undated Water
Power Questionnaires and a "Report upon (the proposed)
Water Loom Pond Storage Project (March 1, 1935) by the
Advisory Committee on Conservation are also available.

[
e)

"

(t) Lxperience Data

Data on lake levels in Water Loom Pond is available
in the U.S. Geological Survey (USGS) Water Supply Papers

TOS and S68T . which report peak flood levels experiencod
during major storms in March, 1936 and September 19385
and o Water Control Commission questionnaire completed

Ly the dam's owners concerning the 1938 event. The USGSE

report= peak levels 5.7 feet and 2.9 feet above the
=pillway crest in 1936 and 1938. The owners of the dar
estimated the peak in 1938 to be about 1 feet above tin
Sl ] lway,

e
i

Estimates of peak discharges for the twe
Greenvi'le, about 1.8 miles downstream, are pubili
the W »r Supply Papers referred to above, The 1o
estimated peak was 6160 cofs and the 1938 value wioe
1970 ofs.

b i
IR

() Visuanl Ob=scrvations

Water Toorm Pond Dam is a concerete, earth 111,

and =tone rasonry =structure on the Souhegan Hiver at New
[pswich, New Hoavp=hive,  The spillway is of mass conercte

with an ogec=<haped crest. The crest length is 75 foeet
at elevation 927.7 tect above Mean Scea Level (ML), A

|
concercte sravity wall extends to the rivht of the spill-

wav for o distance of abont 38 feet with top elevation

OH-1
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2.5 feet above the spillway crest. To the left of the
spillway an earthfill embankment, retained by a concrete
wall on the upstream side and by a squared stone masonry
wall on a portion of the downstream side. The top of the
left side of the dam is at elevation 131.2 feet above
MSLL.

Other dam appurtenances include a sluiceway and a
penstock.  The slulceway, just to the right of the spill-
way, has dimensions approximately 3 feet by 3 feet. It
is sealed by u gate which is presently inoperable. The
G-foot diameter steel penstock is no longer in service
and has been cut at the site of an old mill (since
demolished) just below the dam. The 16-foot wide pen-
sitock inlet near the left abutment is sealed with sand
and gcravel.,

Downstream of the dam, the Souhegan River channel
is relatively steep and narrow.  The penstock is eloe-
vated to cross the stream channel shortly downstream of
the spillwayv.  About 3000 feet further downstream, the
river is crossed by High Bridge. This is a cemented
stonc masonry structure approximately 25 feet thick and
extending upwards perhaps 50 feet above the streambed.
The stream passes through a rectangular-shaped culvert
with an arched top of dimensions approximately 11.6 feoect
wide Ly 23 feet high.

About 600 feet downstream of High Bridee. a small
concrete over flow structure has been built across the
stream, buceking up water to a depth of about 10 feect at
Hich Bridge. There is an operating mill building adja-
cent Lo the dam approximately 12 feet above the crest

Tevel,

Below this structure, the Souhegan River enters
a low, flat swampy area, over a half mile long and over
Oogquarter mile 4eross, The stream then reenteoers o
narrow channel for about a half mile before entering
aosmall, soven-acre, impoundment behind the Otis Company
Dam in Greenville.  This dam, located in the coenter of
the town, 1= a 26-foot high masonry structurc

() Overtonpinge Potential

The hvdrologic conditions of intere=st in this
Phase T investiation are those reqguired to assoss the
dam’'s overtopping potontial and it= ability 1o safely
allow an appropriaotely Taree flood to pass,

™
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This requires using the discharge and storage charac-
teristics of the structure to evaluate the impact of an
appropriatelyv-sized Test Flood. None of the original
hyvdraulic and hyvdrologic design records are available
for use in this studyv.

Guidelines for establishing a recommended Test
Flood based on the size and hazard classifications of
a dam are specified in the "Recommended Guidelines' of
the Corps of Engineers. The appropriate Test Flood for
a4 dam that is SMALL in size with a SIGNIFICANT hazard
potential would be between the 100-vear flood and one-half
of the Probable Maximum Flood (PMF). Where a range of
values 1s indicated for the Test Flood, the magnitude
=should be related to the hazard potential. Since the
havzard potential is on the low side of the SIGNIFICANT
categzory, the test inflow to Water Loom Pond is taken to
be the 100-vear [lood.

As there 1s no =streamflow record or previous
study available for this site, the magnitude of the 100-
vear flood has been estimated using the regression rela-
tion= developed by Denis R, lLeBlanc in the USGS pubiica-
tion, Procress Report on Hvdrologic Investigations of
Sl Drainage Arcas in New Hampshire. By this method,

the 100-vear peak inflow is estimated at 2230 cofs.

Additionally, @ 1978 IS study by ANCO estimated
the 100-vear and 500-veur peak discharges at Greenville,
aprroximately 1.8 miles downstream, to be 1885 cfs and
3600 ¢fs resnectively,

Historic floods at the site have also been con-
sidered. The f1ow during the storm of March 1936
cvidently exceceded 5000 eofs, while contradictory evi-
dence for the September 1938 flood indicates that the
peak discharge may have been as high as 1100 efs or it
may have bheen no greater than 1500 ofs. It should be
noted, however, that since the time of these floods,

a number of {lood control dams have been built on
tributaries to the Sonhevan River, including at least
two upstream of Water Toom DPond.,

Given the wide rance of flood discharge viues under
coms=idoeration, an appropriately conservative Test Flood
rarnitunde of 1000 ¢fs was chosen.,

N J
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The Test Plood of 1000 ¢fs i taken to bhe the
value at the dam as modified by flow throurh the storage
in Water lLoorm Pond. Although no dirceet storace ronting
ix considered, o storave-stayse curve i developoed assun -
ing that storacse above the fall dan Tevel s cannl to
the Take area times the deyth ot <urchoar, .o, oo =nread-
1 oor increasco of areas o with depth o is com=iderodd .,

The =tare-discharye carve 1~ developed by ode finins

discharce a= the sarc of flow over the syillaoay, o
over the doar ocre=t ooand fhow over by wide slones ot
the ends of the dar. The culenlations deterrinin.

these curves are inebhuded In doovendis D

The peak test dischoeroo of Tonmo cta v gld pesn
Al o maxtrmur steace of 0O et ate o ve thee s laay e o
or 1ol teot above the toge ot rhe dure 0L =1 o
0.2 Hyvdrodoeie Hudraulre bvacdhact 1o

The result= of the hvdraolocsice and hvdraulic calenlations
indicate that the dorm would be slTivht!ly overtopped tor tlo
recommendoed Teo=t Fiood, A potential depth of overtopping o
1.1 teet s dndicateod., It should perhans be noted hero thuat
the dart has previousty boeen overtopped by oo ereater denth in
1056 without =u=taintn: serious damace., It is uncertain i
the dars 1= 10 an cguivalent state of repair ot this tire

.0 Domn=trean Do Failure Hacord Fstimates

The peak onttlow ot Water Loorm Pond Darm that would result
fror dar. ol lure 1= estimated using the procedure suceested in
the Corv=s of Invincer=s New ngland Division's April 1978 “"Rule
of Thurh Guidelines for Estimating Downstroear: Dham Failare
Hvdrorraoh=0"7  Fatlure is assumed to occur as soon as the dam

crest o= oovertopped at o oan olevation of 131.2 feot This 1= 5.5
Pt abeve v spn Teay and =sorme 22 feet above the strearbed.
[t 1 s onmed that a 30 tant cap is opened in the dim - the
ek Do lure ot Tow throneh this cap and over the spilleay

S B S N I

Thry- tlos would not be o wionificantly attenuatoed alony
the oo treag the dar o dHrch Bridoe tor the channel s roia-
e bt narro Piow eyt his of abioat 800 foeot would
b o el bt there are o s vt e st tyres alone this
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e==cuntially tollowing the Corps of Engineers guidelines that
terporary storagce upstream of High Bridee would attenuate the
tlood neak to IS00 ¢fs. The estimated peak flood Tevel at

Hivch Bridee of 30 fect above the streambed (some 20 feet below
the roaduway) is not eonsidered a hazard to the structures since
1t appears that tlows of this maugnitude have occurred in the

The ~elt comerete overflow structure downstream of

Hyoh Drrdee would probably not bhe adversely affected by the
oo tasiare flood wave, Nelther would it impound a large

e Vo leee of water to o significantly reduce the peak. At

I~vi ¢ty the estimated overflow head of 8.3 feet would leavoe
ek tloond leve b oabout 1 fect below the level of the nearby

il o banr Tdine

Faurther down=trear . the tlood wave would be signifi-
cantly o attenuated in o puass=sine through the flat., swampy arca
i~ o b the laree potential for temporary storage there.,
It 1= assurmcd that the peak flow rate would be reduced in
thi= reach fror Is00 cfs to about (1000 cfs,  Assuming minimal
aftennation o o1n the narrow channel bevond the swamp and in tho
el drecooadrent hehind Otis Company Dam, the peak dischargee
at O Corgagny ban becnuse of the hyvpothesized failure of
the Water Toor ond Dar = e=stimated at 2000 ofs.

Vo thiis oo ofs flow, the head above the spillway
o=t et b ahont H00 feet In this case, a portion of the
doars to the ettt ot the spillway will he overtopped to a depth
T teet whidle the Jeft abutment will be overflowed to a
devth o 00T et cam=ing sore damaging, but probably not
daneoron~ . tloodine in the town of Greenville.  The conse-
ence~ ot =<ueh tlood depths at the Otis Company Dam are un-
certain., Failure of this dam could be very serious because
of it= docation inoa bhuilt-up arca: however, a Water Control
Cormiesion o questionnatre corpleted by the dam's owners oon

ot ober 11 100~ indlientes that o reported flood depth about

S ottt abonve the sparllway erest ocauscd no oinjury to the dam.
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e Visaal Observations

The ticeld investigation revealed no sientficant
disvlacerments and’/or distress which would warrant the
prevaration of structural stability calceulations based
on ass=sumed sectional properties and engincering factors,

(h) Pestyn and Construction Data

No oplans or calceulations of value to o stability
asscessment arce available for this dam.

() Oreratin: kecords

There are no operating records for this dam.
() Post Conxtruction Changes

There are no records of past construction changos
ar o witerations=, but field investigations have revealed
that extensive concerete work has been performed on the
wall on the left bank. both abutment structures, the
Cidlees ot e o strneture, and the richt end wall.

(i Seisrmic Stability

The dar 1. located in Sceismic Zone Noo 2 oand in
gecordance with recornended Phase T culdelines does not
varrant scisrice ananlyvsis,

L
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SICTION 7 - ASSESSMINT, RECOMMENDATIONS

AND RIEMEDIAT MEAST ‘RIS
Darm As=essment
() Comdition

Water Toor Pend Darm 1= 1n POOR condition at the
pree=ont time. The spillway 1= in FAIR condition.

(h) Adegquacy of Informution

The ltack of in-depth engincering duta does not
permit a detfinitive review,  Therefore, the adeguacy of

the dam cannot be assessced from the standpoint of review-

ineg desien and construction data. This assessment 1=
based privarily on the visual inspection, past pertorem-
ance, and =ound engineering juderment.,

(¢ Uroency

The irprovercents described herein should be imple-
mentod by the owner within one vear of receipt of the
Phu=sc T Inspecetion Report,
td) Needd for Additional Investigation

Additional investications are reguired as recon-
mended in Paragraph 7.2

Roecorrendarions

It 1= rocoprended that the <services of a recistered

cbc==1om] eneinecr be o retained tor the following:

1 lehabilitate the =laice rate structire,
includingeg the gate and operating mechanism,
ter =erve 1ts intendoed function.

() eveorr croded and spalted concerete on oall
facing walls, abutment structures, and at
the <yl iway,

cl Yoonttor the secnace ot the penstock and
rioh o abateent o section and determine the
Hece <=ary reredlial moeasures,
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*CE PROGRAM FOR OTIS CONMPANY DAM # 1, JOB 165
FROM OTIS COMPANY DAM # 1 AS A FUNCTION OF HERD®
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