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NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: 00050

Name of Dam: Storrs Pond Dam

Town: Hanover

County and State: Grafton, New Hampshire
Stream: Camp Brook

Date of Inspection: October 26, 1979

— Storrs Pond Dam is an earthen embankment structure with an
overall length of 140 faet. Maximum height as measured from the
crest of the dam to the streambed is 33.75 feet. Top width is
10 feet, and the upstream and downstream embankments are on a 2
1/2 horizontal to 1 vertical slope. The spillway is a circular
drop inlet type, with an inside diameter of 10.0 feet and is
located near the center of the dam.,-\ The discharge tunnel exits
on the downstream toe of the dam, and\ has overall dimensions of
10 feet by 10 feet, with the invert]ofa circular shape. The
outlet works are located at the inveft of the left side ofs the
spillway riser. The 2.8 foot ide octagonal opening is
controlled by a 3.0 footsiiggg:ef/gate. The gate is operated by
a hand crank at the cre of the riser. There is no means of
access to the gate operator from the dam, The dam was
constructed in 1934. The impoundmment is used for recreation.
A set of drawings of the dam are available, however, no design
calculations or construction data were revealed. ) .

The visual inspection revealed that the dam is in fair
condition. —The Visual inspection revealed deterioration of the
concrete surface of the spillway and the invert of the spillway
discharge tunnel, rotted stumps on the dam, brush and wet
vegetation on the crest and slopes, and debris in the downstream
channel.

Based on a maximum storage of 520 acre-feet and a height of
34 feet, Storrs Pond Dam falls within the small size
classification. The dam's hazard classification has been
established as significant based on the potential overtopping of
Route 10 by the breach flood wave. Based on the small size of
the dam and its significant hazard classification and in
accordance with Corps of Engineers Guidelines, the test flood
inflow should be of a magnitude ranging from a 100 year

ety
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frequency flood to 1/2 the Probable Maximum Flood
half the PMF was used for the test flood inflow, which is 2940

cfs. The routed test flood outflow of 2420 cfs overtops the dam
by approximately 1.8 feet. With the water surface at the top of
dam the spillway capacity is approximately 1244 cfs (about 51
percent of the routed test flood outflow).

It is recommended that the owner engage a qualified,
registered, professional engineer to (1) design an acceptable
means of removing the tree roots and backfilling the voids (2)
design adequate slope protection for the upstream slope of the
dam (3) investigate spillway adequacy and (4) design repairs for
the invert of the spillway discharge tunnel. Remedial measures
include development of a downstream warning system and removal
of brush and cut vegetation from the crest and slopes of the

dam,

The recommendations and remedial measures are described in
Section 7 and should be addressed within 1 year after receipt of
this Phase I - Inspection Report by the owner.
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This Phase I Inspection Report on Dam has been
' reviewed by the undersigned Review Board members. In our
opinion, the reported findings, conclusions, and recommendations
are consistent with the Recommended Guidelines for Safety
Inspection of Dams, and with good engineering judgment and
Vo practice, and 1is hereby submitted for approval.

CHARLES G. TIERSCH, Chalrman
Chief, Foundation and Materials Branch
Engineering Division

FRED J. RAVENS, Jr., Member
Chief, Design Branch
Engineering Division

SAUL COOPER, Member
Chief, Water Control Branch
Engineering Division

APPROVAL RECOMMENDED:

- JOE B. FRYAR

b Chief, Engineering Division
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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 1is to identify
expeditiously those dams which may pose hazards to human life or
property. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed
investigations 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 be otherwise detectable if inspected under the
normal operating environment of the structure.

It is important to note that the condition of a dam depends

. on numerous and constantly changing internal and external

- conditions, and is evolutionary in nature. It would be

o incorrect to assume that the present condition of the dam will

continue to represent the condition of the dam at some point in

o the future, Only through continued care and inspection 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, 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 ——— i
spillway capacity and serves as an aide in determining the need NGRS
for more detailed hydrologic and hydraulic studies, considering
the size of the dam, its general condition and the downstream Tl o
damage potential. RSN
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
.. STORRS POND DAM

o SECTION 1
PROJECT INFORMATION

1.1 General

- a. Authority. Public Law 92-367, August 8, 1972,
authorized the Secretary of the Army, through the Corps of
- Engineers, to initiate a National Program of Dam Inspection
~ throughout the United States. The New England Division of the
) Corps of Engineers has been assigned the responsibility of
supervising the inspection of dams within the New England
= Region. Howard, Needles, Tammen & Bergendoff has been retained
Y by the New England Division to inspect and report on selected
dams in the State of New Hampshire. Authorization and notice to
proceed were issued to Howard, Needles, Tammen & Bergendoff
under a letter of October 11, 1979 from William E. Hodgson, Jr.,
Colonel, Corps of Engineers. Contract No. DACW33-79-C-0060 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
o non-Federal interests.

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

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

1.2 Description of Project

a. Location. Storrs Pond Dam is located along Camp Brook

: about 1,000 feet upstream of the Connecticut River in the Town Lt
a of Hanover, New Hampshire. The dam is shown on U.S.G.S. ® [}
Quadrangle, Hanover, Vermont-New Hampshire, with approximate
coordinates N43°31'17", E72°15'35", Grafton County, New
Hampshire. The location of the dam is shown on the preceding

page.
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b. Description of Dam and Appurtenances. Storrs Pond Dam
is an earthen embankment structure., Overall length is 140 feet.
The maximum height as measured from the streambed to the crest
of dam is 33.75 feet,. The crest of the dam is 10 feet wide.
The upstream and downstream embankments are on a 2 1/2
horizontal to 1 vertical slope. Riprap was placed on the
upstream slope near the water line. The crest and downstream
slope have a vegetative cover. There is a core wall varying in
width from 1.5 to 2 feet constructed of concrete along the
center of the dam. The dam is on a ledge foundation.

The spillway is a circular drop inlet located near the
center of the dam, and is constructed of concrete. It has a 10
foot inside diameter and the concrete crest is 7.05 feet below
the crest of the dam. The crest of the spillway is raised by
about 1.5 feet with flashboards constructed of boiler plate and
set with steel pins. The flashboards are considered permanent.
The drop inlet discharges through a 10 foot square reinforced
concrete tunnel through the dam and core wall. The tunnel has a
circular shaped invert. The tunnel outlets at the downstream
slope directly into the stream channel. The exit is protected
by a concrete headwall. A pond drain gate 3.0 feet in diameter
is located on the left side of the spillway and is operated by a
long stem and hand crank. The opening in the spillway riser
structure is octagonal in shape arnd 2.8 feet across.

Figure 1 located in Appendix B, shows a plan of the dam and
its appurtenant structures. Photographs of each structure are
shown in Appendix C.

c. Size Classification. Small (hydraulic height - 34
feet, storage - 520 acre-feet) classification based on the
height being less than 40 feet and the storage being less than
1,000 acre-feet as given in Recommended Guidelines for Safety
Inspection of Dams.

d. Hazard Classification. The potential for damage posed
by this dam 1s classified as significant. Failure of the dam
with the water level at the top of dam would result in a flood
wave about 4.5 feet high over the Route 10 highway embankment
located about 1,000 feet downstream of the dam.

e. Ownership. This dam is owned by the Hanover
Improvement Society, P.O. Box 106, Hanover, New Hampshire 03755.

£. Oéerator. This dam 1is operated by the Hanover
Improvement Society, P.0O, Box 106, Hanover, New Hampshire 03755.
Telephone No. 603-643-2408.

g. Purpose of Dam. The impoundment 1is used for
recreation.

e e
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h. Design and Construction History. This dam constructed
in 1934 as a Works Progress Administration project. There is no
record of any major modifications to the dam since construction.

i. Normal Operating Procedures. The normal water level is
at the crest of the permanent flashboards on the spillway. No
data was available regarding any reqular operating procedures or
how often the site was visited.

1.3 Pertinent Data

a. Drainage Area. The area tributary to Storrs Pond
consists of 2.74 square miles of wooded, mountainous terrain.
There is little development as 68 percent of the watershed is
part of a water supply catchment area. There are two reservoirs
upstream of Storrs Pond which have a total 1.86 square miles of
tributary area. Maximum elevation in the drainage basin is
1,280 feet NGVD. There are five peaks over 1,000 feet in the
area. Normal pond levels is at about elevation 417.1.

The reservoir is long and narrow being about 3,000 feet
long and an average of 230 feet wide. The banks at the
downstream end are very steep and wooded., At the upstream end
there is a recreation area and camp ground.

b. Discharge at Dam Site.

(1) The outlet works consist of a 3 foot diameter gate set
at an invert of 392.14. The gate is located on the left side of
the drop inlet spillway riser. It is operated by a handwheel at
the crest of the drop inlet. When the water surface is at the
crest of the permanent flashboards, the maximum capacity of the
outlet is about 160 cfs.

(2) There are no records of maximum discharge at the site.

(3) The spillway capacity with the water surface the top
of dam, elevation 422.69, would be about 1,244 cfs.

(4) The spillway capacity with the water surface at the
test flood elevation of 424.51 would be about 1,360 cfs.

(5) The total project discharge at the test £flood
elevation of 424.51 is approximately 2,420 cfs.

c. Elevation (feet above NGVD) ;ffffﬁ,ﬂ

(1) Streambed at centerline of dam - 388,94

(2) Maximum tailwater - unknown R
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(3) Upstream invert of outlet works - 392.14
(4) Normal pool - 417,14
(5) Full flood control pool -~ N/A

(6) Spillway crest (permanent spillway) - 415.64
(permanent flashboards) - 417.14

(7) Design surcharge - N/A

(8) Top Dam - 422.69

(9) Test Flood Surcharge - 424.5
d. Reservoir (miles)

(1) Length of Maximum Pool - 0.59
(2) Length of Normal Pool - 0.57
(3) Length of Flood Control Pool - N/A
e. Storage (gross acre-feet)

(1) Normal Pool - 350

(2) Flood Control Poel - N/A

(3) Spillway Crest Pool - 300

(4) Top of Dam - 520

f. Reservoir Surface (acres)

(1) Normal Pool - 34

(2) Flood Control Pool - N/A

(3) Spillway Crest - 34

= (4) Test Flood Pool - 34

L e e gt B o
MR RED Y

(5) Top Dam - 34
g. Dam

(1) Type - earth

Ty

(2) Length - 140 feet
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(3) Height - 33.75 feet
(4) Top Width - 10 feet

(5) Side Slopes -~ upstream and downstream 2 1/2 horizontal
to 1 vertical

(6) Zoning - unknown

(7) Impervious core - conrete
(8) Cutoff - unknown

(9) Grout Curtain -~ unknown
(10) Other - unknown

h. Diversion and Requlating Tunnel

See Section j below.
i. Spillway
(1) Type - circular drop inlet

(2) Length of Weir - 10 feet diameter inside. 40.8 feet
long around crest of flashboards

(3) Crest Elevation - 415.64 original crest
417.14 permanent flashboards

(4) Gates - none

(5) Upstream Channel - none

(6) Downstream Channel - The spillway outlet tunnel
discharges to a natural channel imnediately downstream of the
dam. The channel is in a steep narrow valley for a distance of

about 500 fect,

Jj. Requlating Qutlets - The outlet works consist of a 3

foot diameter gate set at an invert of 202,14, The gate is
located on the left side of the drop inlet spillvay riser. 1t
is operated by 2 handwheel at tho ~rest of thoe drop inlet. Whaon

the water surface is at the crest of the wermanaont flashboards,
the maximum capacity of the outlet is about 167 cfs.

Te e
ERR N




MRSt A Zies Shis Bud Sk ol A w P P P TP Ty

SECTION 2
ENGINEERING DATA

2.1 Design

A set of drawings (three sheets) are available for Storrs
Pond Dam. However, no design calculations or specifications
were made available. The dam was constructed in 1934, There is
no record of any major modifications to the dam since that time.

2.2 Construction

No construction records are available for use in evaluating
the dam.

2.3 Qperation

No engineering operational data were disclosed.
2.4 Evaluation

a. Availability. There is no design engineering data
available other than the set of drawings noted in Paragraph 2-1.

These plans are available at the New Hampshire Water Resources
Board, Concord, New Hampshire.

b. Adequacy. The lack of in-depth engineering data did
not allow for a definitive review. Therefore, the adequacy of
this dam could not be assessed from the standpoint of reviewing
design and construction data, but 1s based primarily on visual
inspection, past performance history and sound engineering
judgment.

c. Validity. The field inspection indicated that the
external features of Storrs Pond Dam substantially agree with
those shown on the available plans.
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S SECTION 3
i VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Storrs Pond Dam was .

I made on October 26, 1979. The inspection team consisted of
3 personnel from Howard, Needles, Tammen & Bergendoff and
: - Geotechnical Engineers, Inc. Inspection checklists, completed
- during the inspection, are included in Appendix A. At the time
NERE of inspection, the water level was approximately 9.3 feet below
. the concrete crest of the spillway. The upstream face of the
B dam could only be inspected above this level,
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b. Dam. Visual inspection of the dam indicated that it is
in fair condition. The dam consists of an earth embankment
about 140 feet long and 34 feet high.

| Upstream Slope

The upstream slope 1is inclined at 2.5 horizontal to 1
vertical. At the time of inspection, the reservoir had been
lowered to facilitate repairs to the concrete drop inlet
structure, The upstream slope is shown in Photo No. 3. Note
the poor riprap protection on the slope and the area of the
slope missing riprap shown in the background of the photo.

Photo No. 7 shows a large dead tree stump located about 1
to 2 feet below the dam crest.

A small excavation on the upstream face below the normal
waterline elevation revealed the near surface soils to be silty
fine sand and sandy silt. These types of soils are easily
eroded and require adequate riprap slope protection to prevent
erosion and sloughing.

Crest »

The crest of the dam is about 16 feet wide and, as shown in
Photo No. 4, has an uneven topography. The high and low points
varied between one and two feet, It could not be determined
whether the variances 1is above or below the design <crest
elevation, No significant misalignment of the crest was
observed and there was no evidence of instability and sliding of &
the slopes that would account for the uneven topography of the T ]
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Downstream Slope I 4

The downstream slope is inclined at 2.5 horizontal to 1 o
vertical. The slope, which is shown in Photo No. 5, has been A
overgrown with brush and trees. At the time of inspection, the
trees had been cut, but no stumps had been removed. Photo No. 6
shows a tree stump located a few feet below the dam crest.

®!

c. Appurtenant Structures. Visual inspection of the . ol
concrete circular drop inlet spillway, spillway tunnel and pond s
drain system did not reveal any immediate stability problems.

The concrete structure of the circular spillway appeared to be

in generally fair condition. However, there was considerable

concrete deterioration in the form of cracks and spalling. - :
Repair patches were visible. e @

Avana g o 8’

The circular spillway structure, as seen in Photo Nos. 8, 9
& 10, consists of three elements: a circular inlet overflow
control, a vertical transition (cylindrical structure) and 1
outlet tunnel, The circular spillway structure has provision S ]
for crest adjustment which was in place. The spillway structure o . ©
is located at the toe of the embankment near the center of the C 1
dam. Visual inspection revealed that the concrete spillway A S
structure has extensive decay on the top and the side surface. A
(Photo Nos. 9 & 10). The gate operating mechanism appeared to '
be operational, as the reservoir level was recently lowered. T :
There was no means of access to the gate operating mechanism. e e
There were remains of supports for a catwalk from the dam to the LT
gate wheel as seen in Photo No. 1ll1. The outlet gate, as seen in
Photo No. 13, was subject to some minor leakage but otherwise S
appeared to be in fair condition. S
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The outlet tunnel consists of a concrete box structure,
size and location of which are shown in Figure 1 in Appendix B.
Visual inspection revealed that the bottom slab of spillway
tunnel is badly deteriorated. Heavy concrete erosion is
concentrated at the center of the tunnel slab. In a few
locations the slab erosion is extended to tunnel walls. Cracks
and spalling were noted on both walls. There is also evidence
of efflorescence, a whitish crystalline deposit on the concrete
surface, mostly at the concrete cracks shown in Photo Nos 12 &
14,

The concrete retaining walls at the end of the discharge
tunnel, Photo Nos. 15 & 16, are badly deteriorated in the form
of cracks and spalling. The left wall Photo No. 17 is separated
from the tunnel structure. The wall has moved horizontally
approximately 2 inches downstream from its original position.
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d. Reservoir Area. The reservoir is long and narrow. The
downstream end of the pond has very steep banks, up to 60 feet
hijh. The banks are heavily wooded and there are many fallen
tr-es along the shoreline. The reservoir 1level had recently

been lowered to about 9 feet below its normal level. L

e. Downstream Channel. The channel downstream of the dam : PR
is about 12 feet wide. Just downstream of the dam there is some i'””J. ]
debris in the channel and overhanging trees as seen in Photo No. RS

18. For about 500 feet the valley section is about 50 feet wide SN
with high steep banks, which are heavily wooded. Further sl
downstream the channel opens up to an area which has ponded due - :
to the Route 10 highway embankment. The culvert under Route 10 LT
B - was submerged by the tailwater from the Connecticut River and i""_"_”‘

could not be seen. ; {

N o

3.2 Evaluation

] Visual examination indicates that the dam 1is in fair
condition., Visual examination revealed the following: -

v_.
-
POy

(a) Deterioration of concrete on the spillway and the
floor of the discharge tunnel.

| (b) No easy means of access to the cutlet gate mechanical
operator.

. 4
(c) Loss of rip-rap protection on the upstream face of the D

dam.
(d) Several large stumps on the dam. &
- (e) Brush and cut vegetation on the crest and downstream 2. .9
O face of the dam. . A
- (f) Debris in the channel immediately downstream of the
. dam,
3 (g) Downstream movement of the left wingwall of the
- spillway discharge tunnel,
- (h) Many fallen trees along the reservoir shoreline.
- (i) The crest of the dam was uneven.
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SECTION 4 R

OPERATIONAL PROCEDURES Ty

4.1 Procedure ;;;,f?.g
.o _.ﬁ

Storrs Pond Dam is used for recreation. The normal water
level 1is at the crest of the permanent flashboards on the
spillway. The 3 foot diameter outlet is usually closed.

P

4.2 Maintenance of Dam R

* L
Mbb'

There is no regular maintenance procedure in effect. Y 'T-_
Repairs are made on an as needed basis. o
. \
4.3 Maintenance of Operating Facilities -~1
There is no regular maintenance procedure for the operating Wi

AR ——————

facilities, Repairs are made as needed.

/
.
L

4.4 Description of Warning Systems

There are no warning systems in effect for this facility.

-
e
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4.5 Evaluation L

4

The current operation and maintenance procedures for this e 'f

dam are inadequate to insure that problems encountered can be Tl -
remedied within a reasonable period of time. e
The owner should establish a continuing operational and ;;"' ;:

] maintenance procedure as well as establishing a warning system --—,—*—
R to follow in the event of emergency conditions. B
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SECTION 5
HYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. General, Storrs Pond Dam is an earthen structure with
an overall length of 140 feet. Maximum height is 33.75 feet as
measured from the crest to the streambed. Top width is 10 feet.
The upstream and downstream slopes are on a 2 1/2 horizontal to
1l vertical slope. The crest and downstream slope are protected
with a vegetative cover. The spillway is a circular drop inlet
type located near the center of the dam, with a total weir
length of 40.8 feet at the crest of the permanent flashboards.
The discharge tunnel is 10 feet square with a circular shaped
invert, which discharges to the downstream toe of the dam. The
outlet works consist of a 2.8 foot wide octagonal shaped opening
on the base and left side of the spillway riser. There is a 3
foot diameter gate which is operated at the crest of the riser
with a hand crank.

The reservoir 1is used for recreation. The dam is
classified as small in size with a height of 34 feet and a
max imum storage of 520 acre-feet.

b. Design Data. No original hydrologic or hydraulic
desidn data were avallable.

c. Experience Data. There are no records of maximum
discharge at the site.

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

e. Test Flood Analysis, No detailed design and
operational information are available for this dam. The
hydrologic evaluation was performed using information gathered
by field investigation, watershed characteristics, and Probable
Maximum Flood (PMF) curves prepared by the Corps of Engineers.
In accordance with Corps of Engineer Guidelines the significant
hazard classification and small size classification of this dam
warrants a test flood magnitude ranging from a 100-year
frequency flood to 1/2 the PMF, A test flood equal to 1/2 the
PMF was used. A test flood inflow of 2,940 cfs is based on a
watershed of 2.74 square miles in mountainous terrain. Inflow
to Storrs Pond was calculated by adding the routed test flood
outflow from Lower Reservoir, 1.86 square miles, to the runoff
directly tributary to Storrs Pond.
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The routed test flood outflow was determined in accordance
with Corps of Engineers Guidance €for Estimating Effect of
Surcharge Storage on Maximum Probable Discharge, and the
hydraulic characteristics of the dam. The circular opening drop
inlet spillway was considered as a morning-glory type drop
inlet. The permanent flashboards were used as a crest, and an
inside radius of 6.5 feet was used for the weir calculations.
It was assumed that the sharp edge of the crest would
approximate the morning-glory spillway hydraulics. Control was
at the crest for all flow conditions as the capacity of the
discharge tunnel was always dreater than the crest capacity.
Discharge over the dam crest was computed as flow over a weir.
The routing was started with the water surface at the crest of
the flashboards. The routed test flood outflow was determined
to be approximately 2,420 cfs. As the maximum capacity of the
spillway is approximately 1,244 cfs (about 51 percent of the
routed test flood outflow) the dam will be overtopped by 1.8
feet.

f. Dam Failure Analysis. The impact of failure of the dam
was assessed using the "Rule of Thumb" Guidance for Estimating
Downstream Dam Failure Hydrographs prepared by the Corps of
Engineers. The breach discharge was estimated with the water
surface at the crest of the dam and a breach width equal to 40
percent of the mid-height length of the dam. Prior to the
breach of dam the downstream river stage would be about 6.4 feet
with the spillway at a full capacity discharge of 1,244 cfs.
Breach of dam would result in a flow of 10,100 cfs. The maximum
spillway discharge and breach discharge are not added as it was
assumed that the spillway discharge tunnel would be in the part
of the dam that failed. The downstream damage was estimated
using the Route 10 highway embankment as a control point. The
embankment is located 1,000 feet downstream of the dam and about
15 feet above the streambed. The waterway opening under Route
10 is below the tailwater of the Connecticut River. It was not
included in the stage-discharge calculations because of its
tailwater condition and small size. Using an average valley
cross~-section in the reach between the dam and Route 10, a reach
outflow of 8,960 cfs was computed., This discharge would result
in a depth of flow at Route 10 of about 4.5 feet above the
roadway surface over an estimated distance of 300 feet. There
are no structures between the dam and Route 10. The downstream
side of the Route 10 embankment is at the Connecticut River.
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SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observation. The visual inspection of Storrs
Pond Dam did not reveal any immediate stability problems
however, the poor condition of the riprap and the large amount
of tree stumps left on the dam could lead to future stability
problems. In addition, further undermining of the walls of the
spillway discharge tunnel by erosion could lead to instability
of the tunnel.

b. Design and Construction Data. Design drawings dated
1934 indicate the embankment 1s founded on bedrock and has a
reinforced concrete core wall. The core wall is 2 feet wide at
the base and tape:s uniformly to a width of 1.5 feet,. The
drawings do not indicate what type of soil was used to construct
the embankment.

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

d. Post-Construction Changes. There is no record of .aj

major modifications since construction.

e. Seismic Stability. The dam is located in Seismic Zone
2, and in accordance with the recommended Phase I guidelines,
does not warrant seismic analysis.
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SECTION 7 U
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES SR

7.1 Dam Assessment

a. Condition. The visual inspection of Storrs Pond Dam
indicates "that the dam is in fair condition. The inspection
revealed the following:

(1) Deterioration of concrete on the spillway and the
floor of the discharge tunnel.

(2) No easy means of access to the outlet gate mechanical
operator.

(3) Loss of rip~rap protection on the upstream face of the
dam,

{4) Several large stumps on the dam,

(5) Brush and cut vegetation on the crest and downstream
face of the dam.

(6) Debris in the channel immediately downstream of the

dam.

(7) Downstream movement of the 1left wingwall of the
spillway discharge tunnel.

o

(8) Many fallen trees along the reservoir shoreline, which
could clog the spillway opening during high flows. 8.
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(9) The crest of the dam was uneven, : S

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

b, Adequacy of Information. The lack of 1in-depth
engineering data did not allow for a definitive review.
Therefore, the adequacy of this dam could not be assessed from
the standpoint of reviewing design and construction data but is
based primarily on visual inspection, past performance history
and sound engineering judgment,
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c. Urgency. This dam is in generally fair condition. The o ﬁj
recommendations and remedial measures described in Sections 7.2 L]
and 7.3 should be accomplished within 1 year after receipt of T
this Phase I Inspection Report by the owner. “sj
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d. Necessity of Additional Tnvestiqation. No additional

investigation is needcd to complete the Phase T inspection.

7.2 Recommendations i;;;~9,
The owner should engage a qualified, registered ;fgﬁf.ﬁ
professional engineer to: e e
(1) Design an acceptable means of removing the tree roots RN
from the dam and backfilling the voids with appropriate L S |

material and

.
e

"

(?2) Design adequate slope protection for the upstream slope
of the dam

™

.J.

(3) Investigate spillwa adequacy and consider an
Y Yy
modifications if necessary .

(4) Design repeairs for the concrete deterioration in the
invert of the spillway discharge tunnel

(5) Determine an elevaetion to which the crest of the dem !
should be evenad out o

7.3 Remedial Measures

(a) Devise a means of access to the outlet gate operator

and maintain the gate in operablce condition. .
{b) Remove brush and cut vegetation on the crest and slopes ﬁ

of the dam. §
(c) Remove debris from the downstream channel, A

(&) Prepare a downstrean warning system in the event of an
emnergency.

(e) A technical inspection program should bs initiated and
continued on e yearly basis. Special attention should
be given to the condition of the concrete of the

spillway and novement of the left wingwall at the ST
outlet of the discharage tunncl. Sl
(£) Fstablish a system such that the reservolr level can be S
monitored Auring poriods of intonse rainfall., ° °
(g) Renove fallen trees alont tho resorvolr shoreline, R
7.4 Alternatives
Thirs are no practical -~lterpatives te the recommoendations " e
of Gections 7.2 #nd 7,3, S
7-2
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APPENDIX A

INSPECTION CHECKLIST
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT Storrs Pond DATE 10/26/79
._ (Hanover)

TIME___ 2:00 PM j
WEATHER __Cloudy R

W.S. ELEV.406.34U.S. - DN.S .g__,*__]

PARTY: e :;;;'.:‘;'.3":..:
. 1. D. LaGatta 6. __

2. S. Mazur 7. . " L

3. R. Yarsites 8.

. \
“g a4 g

4. 9.
™ 5. 10. .9 @

PROJECT FEATURE : INSPECTED BY REMARKS

" l.__ Dam _Dan LaGatta
' 2.__Spillway, Qutlet and Stan Mazur
3.___Downstream Channel Robert Yarsites

. IR . R I - AN . . s SR - BN .. e, P N
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h- PERIODIC INSPECTION CHECK LIST

PROJECT_Storrs Pond Dam

A-2

DATE___10/26/79

| PROJECT FEATURE Embankment Dam

NAME

K DISCIPLINE

Geotechnical Engineer

NAME D. P. LaGatta

AREA EVALUATED

CONDITION

DAM EMBANKMENT

= Crest Elevation

Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks

Pavement Condition

le Lateral Movement
Vertical Alignment

Horizontal Alignment
Structures

Items on Slopes

- Trespassing on Slopes

Abutments

near Toes

Seepage
Piping or Boils
Foundation Drainage Features
Toe Drains

Instrumentation System

' - Vegetation

Movement or Settlement of Crest

. Condition at Abutment and at Concrete

Indications of Movement of Structural

Sloughing or Erosion of Slopes or

Rock Slope Protection - Riprap Failures

Unusual Movement or Cracking at or

Unusual Embankment or Downstream

422.69

406.34
Unknown.

None observed.
No pavement.

Crest is uneven.

No misalignment of embankment
observed.

Condition at abutment good.

Wing walls of outlet tumnel portal
have moved outward about 2 inches.
Footpath on crest.

observed.

None

Poor. Riprap has been removed in some
areas of slope.

None observed.

None observed. Reservoir had been
lowered to repair intake structure.

None observed.
None.
None.

None.

Excegsive vegetation on crest and
downstream slope.
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A-3

PERIODIC INSPECTION CHECK LIST

PROJECT Storrs Pond

DATE__ 10/26/79

PROJECT FEATURE Intake Structure

NAME D. LaGatta

DISCIPLINE _ Geotechnical/Structural

NAME S. Mazur

AREA EVALUATED

CONDITION

OUTLET WORKS ~ INTAKE CHANNEL AND

INTAKE STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure
Condition of Concrete

Stop Logs and Slots

Intake is a circular concrete drop
inlet structure at toe of embankment.

Intake structure consists of a
celindrical, concrete drop-inlet
structure. Considerable concrete
deterioration was noted.
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PROJECT Storrs Pond

PERIODIC INSPECTION CHECK LIST

PROJECT FEATURE__ Control Tower

DISCIPLINE __ Structural/Hydraulic

DATE 10/26/79
NAME S. Mazur
NAME R. Yarsites

AREA EVALUATED

CONDITION

OUTLET WORKS - CONTROL TOWER

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

Unusual Seepage or Leaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel
b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System

Pond drain structure consists of low
inlet located at left side of circular
spillway and is operated by gate. The
gate is operated from the crest of the
spillway. Mechanical controls and gate
are very rusty.
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PERIODIC INSPECTION CHECK LIST ST T T
PROJECT__Storrs Pond DATE _ 10/26/79
PROJECT FEATURE _ Popd Draip Structure NAME
DISCIPLINE Structural/Hydrauylic NAME --@ _,, .
AREA EVALUATED CONDITION R
S
OUTLET WORKS - TRANSITION AND CONDUIT
The pond is drain by a low inlet and et
General Condition of Concrete concrete tunnel through the dam. See . . 3
Figure 1. General condition Fair. e
Rust or Staining on Concrete Rust and stainy. - .
Spalling Spillway-walls and slab of spillway ST
tunnel. . ®
Erosion or Cavitation Erosion of bottom slab and under walls| -~
Cracking Cracking-walls & slab.
Alignment of Monoliths e
L
Alignment of Joints ‘ N
Numbering of Monoliths ]
R
9 ]
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J PERIODIC INSPECTION CHECK LIST A-6
PROJECT _ Storrs Pond DATE___10/26/79 -j
PROJECT FEATURE___ Spillway Tunmel NAME R. Yarsites, S. Mazur - _*j
DISCIPLINE Hydraulic,Structural, Geotechnical NAME D. LaGatta .4.‘
AREA EVALUATED CONDITION ST
OUTLET WORKS - OUTLET STRUCTURE AND _ R .‘f-_'_'.j
OUTLET CHANNEL e 9 4
General Condition of Concrete 52:,1.‘:33::1?10“ - low inlet and spill- : ]
B Rust or Staining Staining all walls. \.]
- Spalling Spalling walls and bottom slab. _ . _Q )
Erosion or Cavitation Erosion - slab & walls. ‘
Visible Reinforcing None noted. j
D Any Seepage or Efflorescence Efflorescence all walls. ”5_—- “;
Condition at Joints Good, some spalling. - W
Drain Holes None.
. Channel
‘ Loose Rock or Trees Overhanging Large trees overhanging.
Channel Poor. Much debris collected on banks.
Condition of Discharge Channel
o
[
>
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: PERIODIC INSPECTION CHECK LIST v o
PROJECT Storrs Pond DATE  10/26/79 -
PROJECT FEATURE Spillway Structure NAME S. Mazur, R. Yarsites
» DISCIPLINE Structural/Hydraulic/Geotechnical NAMED. LaGatta ERCEMEA
AREA EVALUATED CONDITION SR
. S
OUTLET WORKS - SPILLWAY WEIR, APPROACH -l A
AND DISCHARGE CHANNELS -8 -8
| . .
a. Approach Channel Drop inlet structure passes excessive T
flow. S
General Condition o S RS
- Loose Rock Overhanding Channel L 11
Trees Overhanging Channel ]
Floor of Approach Channel
o
' b. Weir and Training Walls o Aw.di
Fair. :
General Condition of Concrete S
Staining walls.
Rust or Staining
) Spalling walls. e
l Spalling . ,. - e
Any Visible Reinforcing SRR
Any Seepage or Efflorescence :T' - :;.: jff.';
ool
- Drain Holes o e
Same as outlet channel. S
c. Discharge Channel -';_:-_ -
General Channel = ‘L: ;'\‘_:“:'_:
Loose Rock Overhanging Channel L. o
Trees Overhanging Channel X
Floor of Channel
(Y Other Obstructions
)
| @ | [ ] ® [ ] ® ° L J ® ®  J o L |
3
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PERIODIC INSPECTION CHECK LIST .

PROJECT _ Storrs Pond DATE__ 10/26/79 L
PROJECT FEATURE _ Service Bridge NAME SRR
I

DISCIPLINE NAME T
AREA EVALUATED CONDITION ) ;
OUTLET WORKS — SERVICE BRIDGE , _A_. o 7_1
a. Super Structure This facility has no service bridge. X . ;:jﬁ
However, the remains of a catwalk from - Tt

Bearings the dam crest to the spillway riser R
could be seen. '_,4"_ ;ij

Anchor Bolts e R

® i ]

Bridge Seat

Longitudinal Members

Under Side of Deck ' - 1
o o
Secondary Bracing .
Deck
Drainage System —
®
Railings S
7 Expansion Joints
Paint . :
= ...

b. Abutment & Piers
General Condition of Concrete

Alignment of Abutment

) o

Approach to Bridge o
Condition of Seat & Backwall R

. * 9.
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{
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APPENDIX B .o @
- ENGINEERING DATA
LIST OF DESIGN, CONSTRUCTION AND MAINTENANCE T
RECORDS o 2 .
2. PAST INSPECTION REPORTS

3. PLAN AND DETAILS
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AVAILABLE ENGINEERING DATA -
r o o
1. A set of drawings (3 sheets), dated November 1934,
the dam and appurtenant structures 1is on file at
Hampshire Water Resources Board, 37 Pleasant Street, Concord,
New Hampshire.
- o o
] e o
B ° °
- ® ®
e °
r ® ® 7
‘e ° e
® ® [ [ [ ) o ° o o L ° L v e e

PUDE SPUTIP. U WP P Wegr s R S BBl B B PO S .l




PAST INSPECTION REPORTS

n . .4
- .4

- - \‘ ‘-. <
T ]

ORI LSNP N USSR S W SUNT WY T I AR WP SIS, o

-

PV AP WP W

T



- is being sent. This dam is a menace due to the pond storage and the State
Highway (Route No. 10). Its discharge then flows into the reservoir behind
Wilder Dam. '
GLK:paf Y
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MEMO

Date: November 28, 1978

To: Vernon A. Knowlton, s
Chief Engineer

From: Gary L. Kerr,
Water Resources Engineer

Subject: Dam Inspection (No. 108.07) Storrs Pond Dam in Hanover
Date of Inspection: November 9, 1978

I submit the attached folder with the field inspection report relating to
my site visit of November 9, 1978, The following items of maintenance or

e Q-

repair deserve appropriate and timely action to insure stability of the

structure:

l1- Trees and bushes are growing on the embanlkment and need to be
removed to prevent damage to the dam by the root structure or
by the tree being entirely uprooted.

2~ The downstream wingwalls are cracked and spalled and need to be
properly repaired to prevent potential failure.

3- The exterior surface of the concrete riser (above the present
pond level) near the permanent crest has received some main-
tenance as evidenced by the still attached formwork, but may
require more attention as some areas still show areas of
spalling.

4- The access walkway from the dam embankment out to the concrete
riser does not appear to be sturdy enough to support foot traf-
fic as one of its supports is broken near the present waterline.

A letter to the owner indicating that the above items are required maintenance
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NEW HAMPSHIRE VATER

INSPECTION RFEPORT

Tovm: &~/ (/lf., L

RESOURCES  BOARD

Dam Number:

B-2

I‘_/~

L

. iy
Owner: /‘-é\:-'c ST :Z ORI

‘*!ame of Dam, Stream and/or Water Body: -Sg,‘f/;—‘/’.\

Y

PR A SN (‘i:»'\(\ [RA

ST el Fry

Telephone Number: 6432 - 2493

- Mailing Address: I s

/ ,’/1— 'f')

JHhpos ) 7

Max. Height of Dam: 34

" FOUNDATION: LAY pno

Pond Area:

3 Length of Dam: ( D%

P 1 T Ay i

Lo ise 67

j QUTLET WORKS:  _
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CIRoR &
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ABUTMENTS AC T
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COSPILLIVAY: length: >4 2 & Frecho_x2:

location, estimated quantity, etec. 8'3 s
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Changes Since Coastruction or Last Inspection:

: . H ~ Yy . .
- C’ d SANARTSC W DA gae N P TR O, L T 4T

AR A A VY TR —~c 7T [ARVNY Y decd

Tail Water Conditions:

WY R

- ~ Sl - . N :
[ g \L) . t4, ARV A Sl PR Vo g Dk ey .!,, L ®
7 :

l Overall Condition of Dam: RS o .
e
Contact With Qwner: P 2 ' - ...

Date of Inspection:_ 2 N 7% Suggestad Reinspection Date

g

m Class of Dam: /'-//1?/‘.7’». o

¢
signature o ~Zrt, L Kpil’
T/

Date D T

.
|

‘ I

,'.J

’

'L

o

VY LR L

toarg.  Migs Cizinc. Coadition anl detaziled descript
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[ NEW- HAMPSHIRE WATER RESOURCES BOARD 845 ‘ ‘—. .j

INSPECTION REPORT J

Towa:__ i .. i Dam Number:__ ] "\ D7 :‘f'_ft ,...._:

K Name of Dam, Stream and/or Water Body: S7.. . 3 }ﬂ)\ M;E o -0 |
Owner: Pl o eae vdion )M:lm_“.‘ -4 (:r,, __r;_‘ Telephone Number: y

. Mailing Address: : S
. .

-~ Max. Height of Dam: ?)f'5/ Pond Area: Length of Dam: ( &: 2/

FOUNDATION:  (—a. T} Faw L.

| OUTLET WORKS: R TN
lf:) Lé )"\ D»’u{) LSS [C‘t\ ’S!’)‘ I \r {-.r:{;}_; M ’ B ~ AR

Ao st Gt

ABUTMEXNTS::

T T e o N S - N u'os'r\—m'-. I P
' Trees midrn be oo

>te: Give Sizing, Condition and detailed description fir each item, if applicable.
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.' SPITIUAY: Lenztn: '\D f:r a8 Freeboard: -
;
. SEEDPAGE:  Location, estimated quantity, etc. g'é
" .

L-'C»';

Changes Since Construction or Last Inspection:

Tail Water Conditions:

Overall Condition of Dam: Rw—

N .
" Contact With Owner: A_Io

5 Date of Inspection::)br\'w\q—) Suzgested Reinspection Date 10)‘36
¥

Class of Dam: A\ A -]

Date
R
. o

TR T T

.
PRSP e
A ad aoatg a g e

Note: Give Sizing, Condition and detziled description for each itam,1f applicable. : : i
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APPENDIX C
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PHOTOGRAPHS ° [

FOR LOCATION OF PHOTOS, SEE FIGURE 1 f-. ~.i5JJ

LOCATED IN APPENDIX B R
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PHOTO NO. 1 - View of reservoir from dam. i

b
4

PHOTO NO. 2 ~ Upstream face of dam from shoreline opposite R -

t:‘ dam. C-(
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PHOTO NO. 3 - Upstream face from left abutment. Note areas J
e of missing rip-rap. B °®
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PHOTO NO. 4 - Crest as seen from left abutment.
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- PHOTO NO. 5 - Downstream face as seen from left abutment. e,
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PIIOTO NO. 6 - Rotting tree stump on downstream face 1 to 2
feet below the crest. C"S
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PHOTO NO.

7 - Rotted tree stump on upstream face of dam.

PHOTO NO. 8 - Spillway crest and upper portion of riser.
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PHOTO NO. 9 - Detail of concrete spillway.
forms.

PHOTO NO. 10
and cracking.

Note plywood patch

- Detail of concrete spillway., Note patch
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PHOTO NO. 11 -

abutment.

PHOTO NO,

Upstream face of dam as seen from right
Note remains of catwalk to the spillway. “d

12 - Inside of spillway as seen from invert of
discharge tunnel.
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PHOTO NO. 15 - Downstream portal of spillway discharge tunnel.

PIIOTO NO. 16 - Detail of right retaining wall of the tunnel

éf‘S? outlet.
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PHOTO NO. 17 - Left wingwall of the tunnel outlet. Note )
movement of wall. . -

"
L

S e

- QL‘..'.'“ daa

—d

,.

P
f

PSR L
PRSI ST oY

=

PHOTO NO. 18 - Spillway and outlet charnel viewed from R
tunnel portal. T :f?{if
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