AD-A157 515 NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DANS 172
STILES POND DAM (YT @..<U) CORPS OF ENGINEERS WALTHAMN
. MA NEN ENGLAND DIV OCT 79
UNCLASSIFIED F/G 13/13

| = | | | E
I




P w25
e
= . 2 I

H

e R
L e

22l i

ey

rr

MICROCOPY RESM LTION

o T T R T




— {
) ﬁ CONNECTICUT RIVER BASIN |
- o WATERFORD, VERMONT |
~ o
1 10
-
- Z STILES POND DAM
4 < VT 00054
A PHASE | INSPECTION REPORT |
: !

1 NATIONAL DAM INSPECTION PROGRAM

l DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
| WALTHAM, MASS. 02154 |
SR
l | S .:~v<..—d for pu b ’»“-""l \
Ty atribution Unlntes

OCTOBER 1979

|| OTE FILE COPY TSR

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

.




| S S B e e Mt i UL I gt Rt sttt B Jai St S M A et M e il an il bk Sl e St et e TR — ~ Y Y. ¥

a

e UNCLASSIFIED

) SECURITY CLASSIFICATION OF THIS PAGE (When Dete Entered)

» READ INSTRUCTIONS

g REPORT DOCUMENTATION PAGE i pREAD INSTRUCTIONS
F \. REPORY NUMBER 2. GOVY ACCESSION NO.} 3 RECIPIENT'S CATALOG NUMBER

"-

: VT _00054

4 TITLE (and Subtitie) 5. YYPE OF REPOAT & PERIOD COVERED

INSPECTION REPORT
Stiles Pond Dam

NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL © PERFORMING ORG. REPORY NuuBER
TDAﬂjSYNOR{II 8. CONTRACY OR GRANT NUMBER(e)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

3 9. PERFORMING ORGANIZATION NAME AND AOODRESS 0. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

11, CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DAYE
DEPT. OF THE ARMY, CORPS OF ENGINEERS 0 .
NEW ENGLAND DIVISION, NEDED worestaber 1279
424 TRAPELO ROAD, WALTHAM, MA. 02254 2
14, MONITORING AGENCY NAME & ADORESS(1t diiterent (rom Ceniroliing Oltice) 15. SECURITY CLASS. (ol this report)
UNCLASSIFIED
T8a. OECL ASSIFICATION/ DOWNGRADING
SCHECULE

1. DISTRIBUTION STATEMENT (of thia Report)

APPROVAL FOR PUBLIC RELtASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENTY (of the abatraci entered in Bleck 20, 1. diflo;ani from Report)

I1I8. SUPPLEMENTARY NOTES
Cover program reads: Phase I Inspection Report, National Dam Inspection Program:

however, the official title of the program is: Naticnal Program for Inspection of
Non-Federal Dams; use cover date for date of report. ’

]

19. KEY WORDS (Continue on reveras side il necessary and laentily by bleochk mumber)

DAMS, INSPECTION, DAM SAFETY, ;

Conniecticut River Basin
Waterford, VT.

Stiles Brook ]
20 ABSTRACT (Conilnue en reveree side |1 necsssary and identily by dlack number)

. The dam is an earth embankment structure that ia 148 1t. Jong andls ft. hiyh.
The dam is in fair condition. Tt is intermediate in ¢i-c with a significeut
hazard potential.There are various remedial measurcs sod Tecommendations which
must be undertaken by the owncr.

FOnRM 9
DD, au 18] LOImION OF 1 NOV 8V s oBSOLETE

I L TR YRS IR Tt Moo AL
.....................................................
................

PSP W T A WL AP AP AP AP AP, S A S S




DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
| M :MBER OF PAGES WHICH DO NOT

REPRODUCE LEGIBLY.




R T T T—_—_—— —— P — T Y

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

REPLY T0O
ATTENTION OF ]
NEDED Vi oLh gy

Honorable Richard A. Snelling
Governor of the State of Vermont
State Capitol

Montpelier, Vermont 05602

Dear Governor Snelling:

Inclosed is a copy of the Stiles Pond Dam Phase 1 Inspection Report,
which was prepared under the National Program for Inspection of
Non-Federal Dams. This report is presented for your use and is based
upon a visual inspection, a review of the past performance and a brief
hydrological study of the dam. A brief assessment is included at the
beginning of the report. 1 have approved the report and support the
findings and recommendations described in Section 7 and ask that you
keep me informed of the actions taken to implement them. This follow-up
action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Water
Resources, the cooperating agency for the State of Vermont. 1In
addition, a copy of the report has also been furnished the owner, the
town of St. Johnsbury.

Copies of this report will be made available to the public, upon
request, by this office under the Freedom of Information Act. In the
case of this report the release date will be thirty days from the date
of this letter.

1 wish to take this opportunity to thank you and the Department of
Water Resources for your cooperation in carrying out this program.

Sincerely,

-

Incl MAX B. SCHEID
As stated Colonel, Corps of Engineers
Division Engineer
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NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT
BRIEF ASSESSMENT

Identification No.: 00054

Name of Dam: Stiles Pond Dam
Town: Waterford

County and State: Caledonia, Vermont
Stream: Stiles Brook

Date of Inspection: September 11, 1979

Stiles Pond Dam is an earth embankment structure. The
overall length of the dam including the spillway section is 148
feet and the embankment length is 120 feet. Maximum height of
the dam is 14 feet as measured from the crest of dam to the
streambed. Top width of the embankment section is 12 feet. The
spillway is located at the right abutment and has a crest length
of 17.9 feet. Outlet works consist of a gated 20 inch diameter
pond drain and a gated 18 inch diameter water supply pipe. The
dam was constructed in 1877, No original design drawings or
calculations are available, although, there is a detailed report
by the Vermont Department of Water Resources available, which
includes drawings, hydrology and hydraulic calculations.

Visual inspection indicated that the dam is in fair
condition. The inspection revealed; inadequate slope
protection, heavy vegetation including trees on the downstream
slope, local low areas on the dam crest and deterioration of the
discharge channel training walls downstream of the dam.

Based on a maximum storage of 1825 acre-feet and a maximum
height of 14 feet, Stiles Pond Dam falls within the intermediate
size classification. The dam's hazard classification has been
established as significant based on potential flooding of a camp
ground. Based on the intermediate 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 1/2 the Probable Maximum Flood (PMF) to
the £full PMF. One half the PMF was used for the test flood
inflow, which is 4230 cfs. The routed test flood outflow of
2730 cfs overtops the dam by approximately 3.2 feet. With the
water surface at the ¢top of dam the spillway capacity 1is
approximately 180 cfs (about 7 percent of the routed test flood
outflow).
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It is recommended that the owner engage a qualified
registered professional engineer to; (1) design an acceptable
means of removing the trees and their roots from the dam and
spillway channel wall and backfilling the voids with appropriate
material, (2) investigate a means of replacing or improving the
stability of the stone training walls located immediately
downstream of the spillway structure, (3) design adequate riprap
protection for the upstream slope, (4) investigate the spillway
adequacy and consider design modifications if necessary.

Remedial measures include the preparation of a downstream
warning system in the event of emergency, and regular mowing of
the downstream face 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.

?kénu /7{,WKZQAHZ?,

Gordon H., Slaney, Jr., P.E.
Project Engineer

HOWARD NEEDLES TAMMEN & BERGENDOFF
Boston, Massachusetts
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This Phase 1 Inspection Report on Stiles Pond Dam

has been reviewed by the undersigned Review Board members. In our S
opinion, the reported findings, conclusions, and recommendations are RRRE
consistent with the Recommended Guidelines for Safety Inspection of ST

Dams, and with good engineering judgment and practice, and is hereby ) ~oe
submitted for approval.

RICHARD DIBUONO, MEMBER
Water Control Branch
Engineering Division

LooromSionBonrs,

ARAMAST MAHTESIAN, MEMBER
Foundation & Materials Branch
Engineering Division

am%/‘f.@«

CARNEY M. TERZIAN, CHAIRMAN
Design Branch
Engineering Division

APPROVAL RECOMMENDED:

E B. FRYAR e
Chief, Engineering Division ' A
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PREFACE

This report is prepared under quidance 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 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 1is evolutionary 1in nature. It would be
incorrect to assume that the present condition of the dam will
continue to represent the condition of the dam at some point in
the future. Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I 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
spillway capacity and serves as an aide in determining the need
for more detailed hydrologic and hydraulic studies, considering
the size of the dam, its general condition and the downstream
damage potential.
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(d) The stone training walls of the spillway discharge
rannel, between the spillway and roadway, are deteriorating and
ollapse of these walls could allow scour to occur just
>wnstream of the embankment.

(e) The crest of the dam has local low areas which reduce
he effective freeboard of the embankment.

(£) Spalling of the right spillway training wall was
oted.

(g) The gates for the outlet works are located on the
ownstream side of the dam, thus keeping the pipes through the
am under continual pressure.
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The outlet works consist of an intake structure, two
ronduits - a 20 inch C.I. drain pipe and an 18 inch C.I. and an
inderground valve chamber. The intake structure and conduits
vere below water and were not inspected. It was reported that
:he gates are operable.

The interior of the valve chamber was not inspected as
access was not possible due to the heavy concrete cover. The
sur face of the chamber appeared to be in good condition.

c. Reservoir Area. The reservoir area is roughly oval in
shape, the shoreline 1is wooded. Route 18 runs along the
easterly shoreline of the reservoir. There are no dwellings
docks or other structures on or near the banks of the pond.

d. Downstream Channel. Immediately downstream of the
concrete training walls of the spillway and upstream of the
roadway, the sides of the discharge channel are formed by
unmortared stone walls as shown in Photos No. 21 and 22. The
wall on the right side of the channel has started to collapse
and the concrete cap which has fallen from the top of the wall
into the channel c¢an be seen in Photo No. 21. Trees growing
between the stones continue to cause deterioration of this wall.

The stone wall on the left of the channel is shown in Photo
No. 22. The wall has a very distinct bulge which may be caused
by the roots of trees which are growing immediately behind the
wall,

The roadway bridge over the discharge channel in Photo No.
23 consists of a steel plate pipe culvert, 8 feet in diameter.
The top of the gravel surface roadway is approximately 2 feet
above the top of the pipe. Both the roadway and the steel pipe
appeared to be in fair condition.

2,2 Evaluation

Visual examination indicates that the dam is in fair
condition, Visual examination revealed the following:

(a) Heavy vegetation is growing on the dam including
several clumps of trees. If not removed, roots from these trees
could cause future problems by providing shortened seepage paths
through the dam.

(b) A large pile of debris has been placed at the
downstream toe at the left abutment contact making it impossible
to detect possible seepage in this area.

(c) The riprap slope protection is 1inadequate,
particularly since records show that the dam was overtopped
during the 1973 flood.

3-3
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of the crest is uneven and has local low areas up to 1 foot
deep. It appears that the crest surface has been eroded in the
past causing the uneven topography.

Downstream Slope

The downstream slope is inclined at 2 horizontal to 1
vertical and is covered with tall grass and weeds as shown in
Photo No. 5. Photo No. 8 is a panorama of the downstream slope
and shows that several clumps of trees are growing on the slope.

No seepage or wet areas that could be attributed to seepage
were observed on the slope. Earlier inspection reports indicate
that surface runoff from the left abutment collects below the
downstream toe of the embankment. According to personnel from
the water department, drain pipes were installed to drain this
area to the spillway channel below the dam. A drain pipe was
observed in the channel wall and at the time of the inspection,
a small amount of water was flowing out of the pipe.

Photo No. 9 shows a large pile of wood debris which has
been placed at the downstream toe near the left abutment
contact, This debris, from reservoir cleaning, makes it
impossible to inspect this area for seepage.

c. Appurtenant Structures. Visual inspection of the
concrete spillway, outlet works structure, spillway channel and
service bridge did not reveal any evidence of stability
problems. The concrete surface generally appeared to be in good
condition except for cracks in the spillway structure and heavy
spalling in the approach training walls. There was also
evidence of efflorescence, a whitish crystalline deposit, on the
concrete surface at the cracks.

The spillway structure, shown in Photos No. 10 thru 18,
consists of two massive five foot thick concrete walls and a
concrete spillway shaped as shown on the Spillway Profile in
Figure 1 located in Appendix B. The concrete surface of the
spillway structure has deteriorated in the form of cracks and
spalling. Inspection of the training walls revealed concrete
cracks and efflorescence deposit on the right walls as seen in
Photo No. 16. Photos No. 13 and 14 indicate disintegration of
the concrete structure at the right training wall.

Visual 1inspection of concrete spillway immediately
downstream of the weir showed it to be in generally good
condition, as seen in Photos No. 11, 12 and 19. The spillway
channel consists of a rectangular concrete structure as shown on
Section A-A and 'Spillway Profile', Figure 1, located in
Appendix B.
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SECTION 3
VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Stiles Pond Dam was
made on September 11,1979, The inspection team consisted of
personnel from Howard, Needles, Tammen & Bergendoff and
Geotechnical Engineers, Inc. A representative of the owner was
also present during the inspection. Inspection checklists,
completed during the inspection, are included in Appendix A. At
the time of inspection, the water level was approximately 11
inches below the crest of the spillway. The upstream face of
the dam could only be inspected above this level.

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

The dam is an earth embankment structure about 120 feet
long and is about 14 feet above stream level. A concrete
spillway passes through the dam at the right abutment.

Upstream Slope

Approximately 3 feet of the upstream slope was above the
water line at the time of inspection. Based on information from
previous inspection reports the upstream slope is inclined at 2
horizontal to 1 vertical. Photo No. 2 shows the entire upstream
slope from the spillway training wall shown in the lower right
hand corner to the left abutment. For the greatest part of its
length, the upstream face has a vertical stone wall above a
sloping beach. Photo No. 7 shows a portion of the vertical
stone wall about 30 feet to the left of the spillway. At this
point, the wall is about 2 feet high.

Photo No. 7 also shows the nature of the rip-rap slope
protection on the upstream slope. As shown in Photo No. 2 slope
protection extends about 30 feet from the spillway towards the
left abutment. The remainder of the slope has no rip-rap.

Roots from large brush have been left in place on the slope
after the brush has been cut. These roots have rotted and are
easily pulled from the embankment. One of the root clumps is
shown in Photo No. 6.

Crest

The crest of the dam is about 12 feet wide and 1is covered
with tall grass and weeds as shown in Photo No. 4. The surface

3-1
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SECTION 2
ENGINEERING DATA

2.1 Design

No original design data were disclosed for Stiles Pond Dam.
However, a report on the dam including inspection, pertinent
data and hydrologic and hydraulic analyses was prepared by the
Vermont Department of Water Resources in 1977. The dam was
constructed about 1877, It is reported that the spillway was
reconstructed in 1947 and repaired in 1960.

2.2 Construction

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

2.3 OEeration

Mo engineering operational data were disclosed.
2.4 Evaluation

a. Availability. There is no design engineering data
available for Stiles Pond Dam, However, a report prepared in
1977 by the Vermont Department of Water Resources includes an
inspection report, pertinent data and a hydrologic and hydraulic
analysis. In addition there are inspection reports by the
Vermont Department of Water Resources on file 1in the
Department's offices in Montpelier, Vermont.

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

c. Validity. Since no original plans of this dam are
available the 1nformation shown in this report is based on the
results of the visual inspection, and plans prepared by the
Vermont Department of Water Resources as part of the above
mentioned report.
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(6) Downstream Channel - The channel downstream of the RN
spillway has sides formed by unmortared stone. About 110 feet P —
downstream of the spillway there is a gravel roadway crossing
the channel which is enclosed in an 8 foot diameter boiler plate
conduit. There is some rip-rap protection for the roadway fill. T
Downstream of the roadway the channel has a bottom width of 12 f;f:?
feet the 1left bank consists of an unmortared stone wall for N
about 200 feet. The right bank consists of rip-rap on a two
horizontal to one vertical slope.

j. Regqulating Outlets. The 20 inch diameter pond drain
pipe has an approximate invert of 856.0. The actual intake
invert is unknown. The line is gated at a location about 35
feet downstream of the dam., It is estimated that when the water
surface is at the normal pool elevation the maximum discharge is ’
35 cfs. An 18 inch pipe to the water supply system is gated at
the valve chamber located downstream of the toe of slope. There ) K
is no data regarding the intake elevation. R

1-6
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(2) Flood Control Pool - N/A

(3) Spillway Crest - 150

(4) Test Flood Pool - 202

(5) Top Dam - 202

g. Dam

(1) Type - earth

(2) Length - 120 feet-embankment only
(3) Height - 14 feet

(4) Top Width - 12 feet

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

(6) Zoning - unknown

(7) Imperviocus core - unknown
(8) Cutoff - unknown

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

h. Diversion and Regulating Tunnel

See Section j below.
i. Spillway
(1) Type - concrete-broad crest weir
(2} Length of Weir - 17.9 feet
(3) Crest Elevation - 878.4
(4) Gates - none

(5) Upstream Channel - none

1-5




(3) The spillway capacity with the water surface at the
top of the dam, elevation 880.8, is about 180 cfs. ’

(4) the spillway capacity with the water surface at the
test flood elevation of 883.8 is about 600 cfs.

(S) The total project discharge at the test flood IR
elevation of 883.8 is approximately 2730 cfs. N

c. Elevation (feet above NGVD)

{1) Streambed at centerline of dam - 866.5

(2) Maximum tailwater - unknown )
(3) Upstream invert of outlet works - 866.0 Estimated

(4) Normal pool - 878.4

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

)
(6) Spillway crest (permanent spillway) - 878.4 x 
(7) Design surcharge - unknown ? 
(8) Top Dam - 880.8 ’

{9) Test Flood Surcharge - 883.8
d. Reservoir (miles) i;
(1) Length of Maximum Pool - 1.3
(2) Length of Normal Pool - 1.2

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

e. Storage (gross acre-feet) ﬁi'-1
{l1) Normal Pool - 1400
(2) Flood Control Pool - unknown t:?"ﬂ
{(3) Spillway Crest Pool - 1400
(4) Top of Dam - 1825

£. Reservoir Surface (acres)

(1) Normal Pool - 150

SN

1-4 Y

Sy

RN

o ] o . .-@ [ L e o @ O e ® 0 @ ® ‘&

T LR NP L Lo e . e e e . B W e TR T e s s . PN .
AT SR S S AR A TP e T e L e e e R
OO SN & AT I RE S ST SIGT NS LLN VPOV PSP W D D WAL R W v i v iy U U e A At el




e. Ownership. The dam is owned by the Town of St.
Johnsbury, 36 Main Street, St. Johnsbury, Vermont, 05819.

£. Operator. This dam is operated by the Town of St.
Johnsbury, 36 Main Street, St. Johnsbury, Vermont, Mr. David T.
Clark, Town Manager. Telephone No. 802/748-3926.

g. Purpose of Dam. The impoundment is used as a water
supply for the Town of St. Johnsbury. It is a single purpose
reservoir. No recreational use is allowed.

h. Design and Construction History. The present dam was
built circa 1877. Prior to that time there was a sawmill at the
site, however, it is not known whether or not the dam was
constructed for the mill, - The spillway section may have been
reconstructed in 1947. In 1960 the downstream side of the dam
was refaced and the wingwalls were repaired.

i. Normal Operating Procedures. The reservoir is normally
left to maintaln 1ts own level. The 18 inch water supply pipe
is normally open and the pond drain pipe valve closed.

1.3 Pertinent Data

a. Drainage Area. The area tributary to Stiles Pond
consists of 6.08 square miles of rolling to mountainous, wooded
terrain. The watershed has a length of about 3 miles and a
width of 2.5 miles. Route 18 divides the drainage area, and the
proposed route of the Route I-93 extension also crosses the
watershed. Maximum elevation in the basin is 2017 feet NGVD at
the westerly boundary, and there are five other peaks that rise
above 1500 feet NGVD. The normal reservoir elevation is 878.0.

The reservoir is 150 acres in extent. The shoreline is
wooded and there are no buildings in the immediate area. Route
18 runs along the easterly shore.

b. Discharge at Dam Site,

(1) The outlet works for Stiles Pond consist of a 20 inch
pond drain pipe, which is gated about 35 feet downstream of the
dam. It is estimated that the invert is at elevation 866,0.
With the water surface at the normal water level the capacity
would be about 35 cfs. The intake elevation of the 18 inch
water supply line is unknown.

(2) There are no records of maximum discharge at the site.
However, it was reported that in June of 1973 the dam was
overtopped by about 2 feet, which would correspond to a
discharge of about 1500 cfs.
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b. Description of Dam and Appurtenances. Stiles Pond Dam
is an earth structure with an embankment length of 120 feet and
an overall length including the spillway of 148 feet. Maximum
height of the dam from crest to streambed is 14 feet at the
spillway, however the maximum embankment height from crest to
toe of slope is seven feet. The upstream face has a stone wall
for most of the embankment length, which has a vertical upstream
face. The width of the crest is 12 feet. Both the upstream and
downstream embankments are on a 2 horizontal to 1 vertical
slope. There is rip-rap on the upstream face and the downstream
face is protected with grass.

The spillway, located at the right abutment, is constructed
of concrete and has a horizontal broad crest 17.9 feet long.
The crest of the weir varies from 4.5 feet to 7.5 feet wide with
a 20 to 1 slope. The spillway drops vertically 8.5 feet on the
downstream side of the weir to a concrete apron 17.9 feet wide
and 19.5 feet long. Spillway training walls are about 2.4 feet
higher than the weir crest at a maximum and are stepped down
both upstream and downstream of the weir crest for a total
length of 5C feet. Downstream of the weir there is a railroad
rail between the training walls. It is not known what purpose
this railroad rail serves.

Qutlet works consist of an 18 inch cast iron water supply
outlet and a 20 inch pond drain pipe. The intake elevations of
these pipes are unknown. The 18 inch pipe is gated at the dam
in a valve chamber located downstream of the dam and near the
spillway. The pond drain is gated at a point about 35 feet
downstream of the dam near the outlet channel.

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. Intermediate (hydraulic height-14
feet, Storage 1825 acre~-feet) classification based on the
storage being between 1000 acre-feet and 50,000 acre-feet and
the height being less than 40 feet as given in Recommended
Guidelines for Safety Inspection of Dams.

d. Hazard Classification. The potential for hazard posed
by this dam 1is classified as significant. Failure of the dam
with the water surface at the top of dam would result in a flood
wave about 7.1 feet high through the reach extending from the
dam to the confluence of Stiles Brook and Moose River 1 mile
downstream. Two bridges 800 feet and 4200 feet downstream of
the dam may be affected. At the confluence of Stiles Brook and
Moose River there is a campground located 5 to 6 feet above the
streambed. A portion of the campground would be flooded by one
to two feet. Some tents and trailers may be in this area thus
there will be some hazard to life.

1-2
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¢ NATIONAL DAM INSPECTION PROGRAM
Y PHASE I INSPECTION REPORT
: STILES POND DAM

SECTION 1

i PROJECT INFORMATION
p
;‘ 1.1 General
b
- 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
by the New England Division to inspect and report on selected
dams in the State of Vermont. Authorization and notice to
proceed were issued to Howard, Needles, Tammen & Bergendoff
under a letter of August 24, 1979 from John P. Chandler,
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
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. Stiles Pond Dam is located along Stiles
Brook tributary to Moose River about 1 mile upstream of the
confluence of Stiles Brook and Moose River in the Town of
Waterford, Vermont. The dam is shown on U.S.G.S. Quadrangle
Concord, Vermont, with approximate coordinates N44°25'20"
£71°56'49", Caledonia County, Vermont. The location of the dam
is shown on the preceeding page.

1-1
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7. ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1

APPENDIX
APPENDIX
APPENDIX
APPENDIX

APPENDIX

Dam Assessment

a. Condition

b. Adequacy of Information

c. Urgency

d. Need for Additional Investigation
Recommendations

Remedial Measures

Alternatives

APPENDIXES

INSPECTION CHECKLIST
ENGINEERING DATA
PHOTOGRAPHS

HYDROLOGIC AND HYDRAULIC COMPUTATIONS

INFORMATION AS CONTAINED IN THE NATIONAL
INVENTORY OF DAMS
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SECTION 4
OPERATIONAL PROCEDURES

4.1 Procedure

Stiles Pond Dam is used to provide a water supply for the
Town of St. Johnsbury. Water is released to the system through
an 18 inch diameter cast iron pipe. This pipe is gated at the
dam. The reservair is left to maintain its own level and, other
than drawoff for water supply, discharge would only occur when
the water level is above the spillway crest. The 20 inch
diameter pond drain pipe is usually closed.

4.2 Maintenance of Dam

There is no regular maintenance procedure in effect.
Repairs are made on an as needed basis.

4.3 Maintenance of Operating Facilities

The gate for the pond drain pipe is operated once a vear,
and the water supply intake screen is also cleaned on a yearly
basis. Repairs are made as needed.

4.4 Description of Warning Systems

There are no warning systems in effect for this facility.

4.5 Evaluation

The current operation and maintenance procedures for this
dam are inadequate to insure that problems encountered can be
remedied within a reasonable period of time.

The owner should establish a written operational procedure
as well as establishing a warning system to follow in the event
of emergency conditions.
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SECTION 5
HYDROLOGY AND HYDRAULIC ANALYSIS

5.1 Evaluation of Features

a. General. Stiles Pond Dam is an earth structure. The
embankment is 120 feet long, with a maximum embankment height of
7 feet. The dam is 14 feet high from crest of dam to the
streambed. The maximum height occurs at the spillway section
located at the right abutment. The spillway is a broad crest
weir with a crest length of 17.9 feet. Outlet works consist of
a 20 inch diameter gated pond drain and an 18 inch diameter
water supply outlet pipe which is gated at a valve chamber
downstream of the dam embankment.

The impoundment is used for water supply for the Town of
St. Johnsbury. The dam is classified as intermediate in size
with a height of 14 feet and maximum storage of 1825 acre-feet.

b. Design Data. No original hydrologic hydraulic design
data were disclosed. However, a hydrologic and hydraulic study
was completed as part of a report prepared by the Vermont
Department of Water Resources.

c. Experience Data. There are no records of maximum
discharge at the site. However, it was reported that in June of
1973 the dam was overtopped by about two feet, which would
correspond to a discharge of about 1500 cfs.

d. Visual Observations. The crest of the dam has 1local
low areas and inadequate rip-rap protection. While it is not
certain, this may have been caused by the June 1973 event.

e. Test Flood Analysis, No detailed design and
operational 1information are available for this dam. However,
the study noted in paragraph 5.1.b did include hydrologic and
hydraulic data. The hydrologic evaluation was performed using
the above data and information gathered by field investigation,
watershed characteristics, and Probable Maximum Flood (PMF)
curves prepared by the Corps of Engineers. In accordance with
Corps of Engineers Guidelines the significant hazard
classification and intermediate size classification of this dam
warrants a test flood magnitude ranging from 1/2 the PMF to the
full PMF. A test flood equal to 1/2 the PMF was used. The 1/2
PMF magnitude is used as the reservoir storage of 1825 acre-feet
was on the low end of the size classification range of 1000
acre-feet to 50,000 acre~feet. A test flood inflow of 4230 cfs
is based on calculations by the Vermont Department of Water
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Resources and the 1/2 PMF runoff of 9.5 inches. The Water
Resources study includes the development of a hydrograph for a
100 year storm, The hydrograph yields an inflow to Stiles Pond
of 1353 cfs with a total runoff of 3.04 inches. This was
proportioned to the 1/2 PMF runoff to obtain the test £flood
inflow.

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 stage-discharge curve
was deveiored by calculating discharge over the spillway section
as a broad crest weir with a coefficient of 2.65. Discharge
over the dam crest and training walls was also calculated as
weir flow with a coefficient of 3.09. The routing was started
with the water surface at the crest of the spillway. The routed
test flood outflow was determined to be approximately 2730 cfs.
As the maximum capacity of the spillway is approximately 180 cfs
{about 7 percent of the routed test flood outflow) the dam will
be overtopped by 3.2 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
sur face at the crest of the dam and a breach width equal to 40
percent of the length of the dam at mid height. It should be
noted that even though the maximum embankment height is 7 feet
the failure could extend to the streambed near the spillway
section, It is assumed that the spillway section would remain
during a failure event. The downstream hydrograph is a sum of
the breach discharge and the maximum spillway discharge. Prior
to the breach of dam the downstream river stage would be about
1.5 feet with the spillway at a full capacity discharge of 180
cfs. Breach of dam would result in an additional 2110 cfs for a
total of 2290 cfs. The downstream stage was estimated using an
average channel cross section in the reach between the dam and
the confluence of Stiles Brook and Moose River 1 mile
downstream. The flood stage in this reach would be about 7.1
feet and would not vary much in height due to the small volume
of channel storage. In this reach there are two bridges; one
800 feet downstream provides access to one dwelling, the bridge
would probably be damaged, the other, 4200 feet downstream is a
town road and may sustain some damage. Along Stiles Brook
immediately upstream of the confluence is a motel set about 15
feet above the channel and about 15 feet from the top of bank.
This structure would not be directly affected but may be
endangered if significant erosion occurs. Opposite Stiles Brook
at the confluence is a campground which is 5 to 6 feet above the
channel of Moose River, see Photo No. 26. This area would be
affected by the floodwave.




SECTION 6
STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observation. The visual inspection of Stiles
Pond Dam did not reveal any immediate stability problems.
However; several features, which if 1left unattended, could
reduce the stability of the dam. These features include (1)
trees growing on the downstream slope just below the crest
elevation, (2) deteriorating stone spillway training walls which
if allowed to collapse could result in scour at the downstream
toe area of the embankment. Earlier inspection reports indicate
the dam was overtopped in 1973. It was reported that no damage
to the dam or spillway occurred during this event, and no
repairs were required. 1In any case overtopping may have caused
the minor erosion of the crest resulting in low areas along the
crest, which may not have been noticed after the event.

b. Design and Construction Data. No design and
construction data was avallable for review.

Two inspection reports were prepared by the New Hampshire
Department of Water Resources. One report is dated April, 1975
and the second, February, 1977. These reports indicate that the
dam was built in 1877 and the spillway section reconstructed in
1947, Both reports indicate that the embankment was in good
condition. The reports do indicate that some riprap had been
displaced and that trees were beginning to grow on the
embankment. The 1977 report indicates that an 18-inch diameter
water main and a 20-inch diameter pond drain pass through the
embankment. It is not known if the pipes have antiseep collars.

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

d. Post-Construction Changes. Previous inspection reports
indicate that the present spillway structure was reconstructed
in 1947, 1In 1960 the spillway was repaired.

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.

P ———
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SECTION 7 o

i - ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES - ‘1

- 7.1 Dam Assessment -
T -
¥ a. Condition. The visual inspection of Stiles Pond Dam 3

indicates that the dam is in fair condition. The inspection
revealed the following:

(1) Heavy vegetation 1is growing on the dam including
several clumps of trees. If not removed, roots from these trees

:i » could cause future problems by providing shortened seepage paths
through the dam.

(2) A large pile of debris has been placed at the
downstream toe at the left abutment contact making it impossible
to detect possible seepage in this area.

, (3) The riprap slope protection 1is inadequate,
- particularly since records show that the dam was overtopped
Lo during the 1973 flood.
o (4) The stone training walls of the spillway discharge
ii channel, between the spillway and roadway, are deteriorating and B
2 collapse of these walls could allow scour to occur Jjust
downstream of the embankment.
) (5) The crest of the dam has local low areas which reduce
. the effective freeboard of the embankment.
i - (5) Spalling of the right spillway training wall was
: noted.

{7) Controls for the outlet works are located downstream
of the dam.

» The hydraulic analysis reveals that the spillway cannot

pass the routed test flood without overtopping the dam.

b. Adequacy of Information. The lack of in-depth i
engineering data did not allow for a definitive review. Y
: Therefore, the adequacy of this dam could not be assessed from s
| the standpoint of reviewing design and construction data but is wi

based primarily on visual inspection, past performance history .
and sound engineering judgment. SOl

c. Urgency. This dam is in generally fair condition. The
recommendations and remedial measures described in Sections 7.2

[4
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and 7.3 should be accomplished within one year after receipt of

M this Phase I Inspection Report by the owner.

) d. Necessity of Additional Investigation. No additional
investigation 1s needed to complete the Phase I inspection.

7.2 Recommendations

. The owner should engage a qualified registered professional

’ engineer to (1) design an acceptable means of removing the trees
and their roots from the dam and spillway channel wall and
backfilling the voids with appropriate material, (2) investigate
a means of replacing or improving the stability of the stone

- training walls located immediately downstream of the spillway
structure, (3) design adequate riprap protection for the
upstream slope, (4) investigate the spillway adequacy and
consider the design of modifications if necessary, (5)
investigate the feasibility of putting controls for the outlet
pipes on the upstream side of the dam.

7.3 Remedial Measures

(1) Remove the wood debris piled at the downstream toe of
the embankment.

(2) Mow the slope and crest of the embankment regularly.

(3) Prepare a downstream warning system in the event of an
emergency.

(4) A technical inspection program should be initiated and
continued on a yearly basis.

(6) Repair the spalling concrete on the right training
wall of the spillway.

7.4 Alternatives

There are no practical alternatives to the recommendations
of Sections 7.2 and 7.3.

1
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APPENDIX A

INSPECTION CHECKLIST
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PARTY ORGANIZATION

PROJECT __Stiles Pond

VISUAL INSPECTION CHECK LIST

DATE _September 11, 1979

TIME__ 9:30

WEATHER Fair

1. Dam

W.S. ELEV._ 877.5U.S. DN.S
PARTY:
1. D. LaGatta GEl1 6.
2. S. Mazur HNTB 7.
3. R. Yarsites HNTB 8.
4, Bill Wescott, St. Johnsbury Water Dept. 9,
5. 10.
PROJECT FEATURE INSPECTED BY REMARKS

Dan LaGatta

9. Spillway, Outlet and

Stan Mazur, Robert Yarsites

3. Downstream Channel

5.

6.

7.

8.

10.
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PERIODIC INSPECTION CHECK LIST
PROJECT Stiles Pond DATE. _Sept. 11, 1979
PROJECT FEATURE NAME ;
[ )
DISCIPLINE NAME !
-]
AREA EVALUATED CONDITION \
DAM EMBANKMENT ]
880.8 ® f
Crest Elevation
877.5
Current Pool Elevation |
883 approximate June 1973 ]
Maximum Impoundment to Date 1
None visible - vegetation very dense. »
Surface Cracks ,
No pavement.
Pavement Condition
None observed - surface of crest is
Movement or Settlement of Crest uneven.
Lateral Movement No misalignment observed. »
Vertical Alignment
Horizontal Alignment
Condition at Abutment and at Concrete Detgrioration of spillway upstream »
training wall.
Structures
Indications of Movement of Structural No structural items on slope. X
Items on Slopes .
Trespassing on Slopes There is a walking path. ',
Sloughing or Erosion of Slopes or None )
Abutments R
Riprap near spillway only.
Rock Slope Protection - Riprap Failures ; N
N b d. ‘1
Unusual Movement or Cracking at or one observe
near Toes
Unusual Embankment or Downstream No seepage observed.
Seepage .
None _—
Piping or Boils R
None T
Foundation Drainage Features S
None 8
Toe Drains '
’
None
Instrumentation System L
Vegetation Heavy grass, brush and small trees. n
d
’ L o @ L L L ® @ ‘
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A-3
PERIODIC INSPECTION CHECK LIST
PROJECT__Stiles Pond DATE geptember 11, 1979
PROJECT FEATURE Intake Chanpnel/Structure NAME D. LaGatta
DISCIPLINE _Gegtechnical/Structural NAME 5, Mazur
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE CHANNEL AND
INTAKE STRUCTURE

No intake channel.
a. Approach Channel

Slope Conditions
Bottcm Conditions
Rock Slides or Falls
Log Boom
Debris
Condition of Concrete Lining
Drains or Weep Holes
b. Intake Structure
Fair, spalling and cracks. (Training

Condition of Concrete walls) .

Stop Logs and Slots

LU . L. FRE S RS . T e e L e
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PERIODIC INSPECTION CHECK LIST . ‘

PROJECT_Stjiles Pond DATE _Sepr, 11, 1979 R
o ) -4

PROJECT FEATURE__ Control Tower NAME i
DISCIPLINE NAME ® 1
AREA EVALUATED CONDITION DR

A

L

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural This facility has no tower.

General Condition

Condition of Joints ' }
*

Spalling .

Visible Reinforcing

Rusting or Staining of Concrete i
[ ]

Any Seepage or Efflorescence S

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
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PERIODIC INSPECTION CHECK LIST A-> »

PROJECT Stiles Pond DATE Sept. 11, 1979
PROJECT FEATURE Outlet Work Conduit NAME S. Mazur . )
DISCIPLINE Hydraulic/Structural NAME R. Yarsites » ?
AREA EVALUATED CONDITION
OUTLET WORKS —~ TRANSITION AND CONDUIT ) ]
At the time of inspection, 20" ® ‘

General Condition of Concrete
Rust or Staining on Concrete
Spalling

Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths

C.I.drain and 18" C.I. main were
under water. These conduits were
reported to be in good condition.

&
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PERIODIC INSPECTION CHECKX LIST »
ROJECT Stiles Pond DATE_Sept, 11, 1979
'ROJECT FEATURE Cutlet Structure/Channel NAME S. Mazur
JISCIPLINE Structural/Hydraulic/Geotechnical NAME R. Yarsites, D. LaGatta ’
AREA EVALUATED CONDITION
JUTLET WORKS - OUTLET STRUCTURE AND
OUTLET CHANNEL »
Cast iron outlet pipes and concrete
General Condition of Concrete control chamber appeared to be in good
condition.
Rust or Staining
None
Spalling »
None
Erosion or Cavitation
None
Visible Reinforcing
Any Seepage or Efflorescence None »
Condition at Joints
Drain Holes None
Channel Pond drain discharge to spillway »
discharge channel,
Loose Rock or Trees Overhanging
Channel None
Condition of Discharge Channel None
’
’
.
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PERIODIC INSPECTION CHECK LIST

JECT Stiles Pond

DATE Sept. 11, 1979

JECT FEATURE Qutlet Works/Spillwav

NAME D. LaGatta

'CIPLINE Structural/Hydraulic/Geotechnical NAME S. Mazur, R. Yarsites

Engineers

AREA EVALUATED

CONDITION

'LET WORKS - SPILLWAY WEIR, APPROACH

ID DISCHARGE CHANNELS

Approach Channel
General Condition
Loose Rock Overhanding Channel
Trees Overhanging Channel
Floor of Approach Channel
Weir and Training Walls
General Condition of Concrete
Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes
Discharge Channel
General OKIXXXX Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstructions

No approach channel

Good
Some staining

Heavy spalling (Photo )

None

Efflorescence at concrete cracks
(Photo )

No drain holes in walls

Poor

Stone walls lining channel are deterior-
ated. Some collapse.

Trees are overhanging channel bovlder
covered.

There is a steel pipe about 7 ft in dia-
meter just downstream of spillway which
forms a 'bridge" across channel. This
is a channel constraint.
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To rccommend appropriatc action to be taken with regards
flood hazards associated with the existing structure.

To rccommend necessary corrective rcpairs and alterations.

‘his investigation included a visual inspection on Sentember 1°
and a topographic survey which was essentially completed on
iber 20, 1974, Office studies of the spillway capacity and the
:y of the structure to pass flood flows were conducted, and the
rization of the various findings have been incorporated into
report.

\ draft of the report was sent to the Town Manager and the local
lative Renresentative on April 11, 1975 for review and comment.
te, no comments have been received.

On June 19, 1975, Department engincers conducted further field
tications to gather additional background information. They

assisted by !lr. Raymond Joiinson, a retired municipal employee.

WATERSHED DESCRIPTION

The watershed for the Stiles Pond Dam lies fully within and at
orthern corner of the Town of Waterford, and covers an area of
5.31 square miles (see Appendix 1). It has a subrectangular
and is oricnted roughly NW-SE with a length of about 3 miles

maximum wildth of approximately 2.5 miles. The southeastern
ary of the watcrshed is basically defined by llurlburt Hill,

r ‘lountain, and Fuller Mountain.

Stiles Pond is located at the northeastern end of the watersied

5 roughly two miles east of St. Johasbury. The pond is fed by
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STILES POND DAL

INHESTION
Vermont has a long history of major {loods during which loss of
nd considerahle property damacce has occurred. The failure of
as added materially to tlhe peak flood flows and related losses.
11y, many of thesc failures arc a result of cither inadequate
‘avs, improner desion and/or construction, or improner or
‘icient maintcnance.
Under Title 17, Vermont Statutes Annotated, Chapter 43, the
Resources Baord has jurisdiction over all dams impoundine nore
300,700 cubic fect of water and not incident to tihic generation
:ctric cnergy {or nublic usc or uscd cxclusively as an integral
>f an agricultural enterprise. The Department of Water Resources
ts thec Poard Dby conducting a continuine proaram of inspection
aveostigations of existing statute-size dams. Tihese investigations
as a means of ovtaining up-to-date information on existing dams,
cnlarly with regards to their maintenance and their safety. As

2% this program, an investigation was made of the Stiles Pond

1. To summarize tic findings obtaincd form the Denartment's
tication of the Stiles Pond Nam located in the Town of Water-
Calsdonia County, Vermnont.

2. To renort on tihe present condition of the structure and on
lecquacy o its maintcnance.

5. To determine the canacity of the snillwayvy and evaluatc its

ty to nass rcasonable flood flows.
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Agency of Environmental Conservation
Dcpartment of Water Resources

o 1

1

.9

]

3 - « e e *
Management § Engineering Division )
4

February, 1977 o

®
.
INSPECTTION REPORT
on [ ]
STILES POND DAM
Waterford, Vermont

ner Town of St. Johnsbury

te Built 1877 »

pe of Dam Earth Fill with Concrete o
Gravity Spillway }Q

tershed Area 5.81 sq., mi. .

»
obable Spillway Capacity 266 cfs (no freeboard) ‘
obable Peak Flood TFlows Inflow - 1353 cfs RN
90 year Storm) Outflow - 366 cfs (cxisting B

conditions) ..
- 297 ¢fs (under » 4

suggested modifications)
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P ~ .t April 11, 1975 ol

i
i

Mr. David T. Clark ‘ - ~
Town Manager ' . - e T B
Town of St. Johnsbury - o e L T e f
St. Johnsbury, Vermont 05819 : ‘ R O '

Re: Stiles Pond Dam
Dear Mr. .Clark‘> ) |

A request was made for a safety inspection of the dam at- .
Stiles Pond following the flood of 1973, A brief inspection was '~ . . =
made at that time and we .were satisfied that there was no immediate .
danger for the safety of the dam. It was noted, however, that -. T
- sufficient plans showing the design and construction of the dam
were not available for proper inspection. Engineering surveys
were Subsequently made in order to have some documentation of the T
condition of the dam as well as to evaluate the hydraulic capab1lity T
of the structure. e : o

- Enclosed is a recently completed preliminary inspection report
for Stiles Pond Dam in Waterford. I call your attention specifi-
cally to the recommendations made in Section 7 of the report.

Most of the recommeridations can.be carried out by your available
staff, Some engineering assistance may be required prior to
determining the quantities and location of earth fill for preventing -
overtopp1ng during high pond levels. Coe e . -

After you have had a chance to review thls report we would wel-
come an opportunity to discuss the details with you either at your
office or at the site. Following such a canference and further
evaluation being conducted by our staff, we would then finalize
the report. Please call Donald Manning at 828~ 2393 for making
arrangements for the joxnt site inspection.

LA

Sincerely yours,

Andre J. Rouleau
Assistant Director
AJR/kmp

.;L<vv7z “ jans abag

. ec: Representative Edward T. Crare, St. Johnsbury “7/2?
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TO:

FROM:

DATE:

FILE:

DEPARTMENT OF WATER RESOURCES o

MEMORANDUM

File
Harlan Farnsworth
Stiles Pond (Res.),Waterford

July 18, 1972

Ownership of dam: Town of St. Johnsbury
Public Water Supply

Description:

Dam is located at the north end of pond. It
is an earth-filled structure that is approximately
180 feet long and 15 feet high. A large concrete
spillway and the east side of the dam is some 25 feet
wide and has a 12 foot drop. Thirty foot abutments
extend along both sides and a concrete apron extends
between the two abutments on the downstream side.

A large conduit leads from the dam to a filtration
and chlorinating plant downstream.




The earth embankment, about 100 feet long at the top, has side slopes

]
' of about 1 on 2, its top width being 12feet. Stone riprap is provided
on the upstream face while the top and downstream face has a sod cover.
A below-water intake is contained in this section.
Comments on Inspection
From the superficial examination made on April 25, 1950, the physical
=

condition of the dam was noted as follows:
a. General appearance of the dam is good.
b. Earth embankment is in a stable condition.
c. Spillway section concreste is sound except for some surface
disintegration in the end walls.

d. Proper maintenance is being provided.

Analysis

For average conditions the dam is stable enough.

For unusual flood conditions, the dam does not have spillway capacity
enough to accommodate a probable maximum flood. Past record floods in the

vicinity indicate a flood peak inflow of about 3500 c.f.s. being possible.

Conclusions

Although Stiles Pond dam is in a good condition, it lacks the discharge

capacity generally provided with this type of structure.

.- Stephen H. Haybrook
Hydraulic Engineer

May 11, 1550

Report #136
’ v - PP @




A
s AWTBTON L. PROUTY. CHAIRMAN
WALTER B. RENFREW
FRANCIS LEACH

PHILIP SHUTLER, COMMISSIONER

STATE OF VERMONT
WATER CONSERVATION BOARD

MONTPELIER, VERMONT
REPORT ON STILES POND DAM

Stiles Pond dam is one of those now in the jurisdiction of the State
Water Conservation Board. A report on its condition is made after an

examination of the structure,

General Data

1. Location of dam - Town of Waterford, Vermont. B
2. Stream on which located - Stiles Brook, contriputing'léyyoose River,
3. Owner ard Operator of dam - Village of St. Johnsbury.
L. Purpose of dam - Water Sunrly.
S. Size ofrfond - At Spillway crest level, the surface area is about
120 acres and the volume estimated at 21,000,0C0 cu. ft.

6. Drainage Area - Approximately 6 square miles.

Type of Dan

This dam is of earth with a solid concrete overflow section at the
north abutment, all resting on an earth foundation. The overflow section has
the greatest depth being 1L feet between top of dam and channel vottom. The
spillway is 2 feet lower and has a flat crest 6 to 7 feet wide and about
18 feet long. It has vertical faces. £nd walls about 5 feet thick retain

the embankment., A concrete splash apron is provided at the downstream toe,




PAST INSPECTION REPORTS
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APPENDIX B )
ENGINEERING DATA
1. LIST OF DESIGN, CONSTRUCTION AND MAINTENANCE
RECORDS - WONE AVAILABLE )
2. PAST INSPECTION REPCRTS

3. PLAN AND DETAILS
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PERIODIC INSPECTION CHECK LIST

PROJECT__gi les Pand

PROJECT FEATURE Service Bridge

DATE__Sepr. 11, 1979

NAME S. Mazur

DISCIPLINE _Srrucrural Engineer

NAME

AREA EVALUATED

CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure
Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Under Side of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint

b. Abutment & Piers
General Condition of Concrete
Alignment of Abutment
Approach to Bridge

Condition of Seat & Backwall

Service bridge over discharge channel
consists of 8 feet diameter steel plate
pipe culvert. The steel pipe appeared
to be in generally good condition.




two brooks and various intermittent and ephemeral streams. The first
hrook originates at a small pond which is located rouchly 1.7 miles
ii 7 south-southwest of the dam and flows in a northecasterly direction,
e entering Stiles Pond at its southern end. The second inlet, Duck
Pond Brook, also cnters the pond at its southern end and has its head-
waters at Duck Pond which has a surface area of 16 acres; this pond

is located 2 miles south-southecast of the dam. There are several

other small ponds in the watershed which lend to a total pond acreage -

exclusive of Stiles Pond - of roughly 28 acres. As most of the ponds
are either located near the hecadwaters or arc of small size, they have
little effect in reducing pcak flood flows.

The watershed is hilly and of moderate gradient. CLlevations
rance from %77 feet m.s.l. at the shoreline of Stiles Pond to 2,017
feet m.s.1l. at Fuller !'ill to the southeast. Five other mountains
in the periphery rise to above 1,500 fcef m.s. 1,

There arc less than thirty dwellings in the watershed which is

approximately 85 per cent forested.

V. SITE DESGRIPTION
Stiles Pond is located in the northern corner of the Town of
"atcerford (see Apnendix 2). The pond has a surfacec arca of approx-

imatcly 150 acres and has a volume of 1,900 acre-fect at spillway

crest ~ 1,250 acrc-feet of which arc rcalized because of the dam.
The pond is rouchly oval in shape with a NNW-SSE orientation. ‘Most
of the shorelinc is forestcd, except the easterly side which borders
Vermont 'Miahway 19.

The rmond drains into Stiles DProok which meets the ‘'oose River

1.1 miles downstream.



The rond is used as a public water supply for the Village of
St. Johnsbury and is, thereforc, a Class A water by Title 10, Vermont

Statutes Annotated, Section 1253,

VI. STRUCTURE

A. Descrintion AR

Stiles Pond Dam is locatecd at the northeastern end of

s the pond and is an’carth-filled embankment with a concrete

*; ‘., gravity snillway (see Appendices 3 and 4). The carth-filled
| portion is approximately 120 feet in length, has a maximum

height of 7 fect, and has a 12-foot top width. Both faces

of the dam have a slope of approximately 2 horizontal to 1
vertical. There is stone riprap on the upstream face, and
the top and downstream face are grass-covered. Portions of j;fj

the downstream facc have trec and brush growth. There is a

o pile of driftwood at the downstream toe of the fill.
Two nipes are known to pass through the carth {ill: a E~?
sixteen inch cast iron water main and a twenty inch cast ;
- iron pond drain. It is not known if the pipes have anti- 2
seep collars. .
. The snillway structure is at the northern end of the :
A dam and has a crest width of 17.9 feet. The approach sec- ‘i*

tion is from 4.5 to 7.5 feet long with a slope of about 20 R

horizontal to 1 vertical. The spillway drops approximately

°.5 feet to a concrcte anron 19.5 feet lon~t and 17.9 feet
in width. The sidewalls are about 50 €eet long and 5 fect =
wide. The snillway crest is at an elevation slightly above S

679 feet m.s.l., and the ton of the dam is roughly 2 fect
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hicher. A railroad tie beam was apparcntly installed be-
tween the snillway walls at the time of rcconstruction in
order to nrovide rcsistance against the walls overturning.
A limited amount of history on the Stiles Pond Dam is
known. In 1806, a sawmill was built at the outlet of the
pond: however, it is not clecar if a dam was constructed at
this time. The present dam was probably.built in the late
1379's, and the spillway section was apparently reconstruc-

o ted about 1947.

[ B. Condition
i ’ The earth fill is stable with a well-established grass
[ cover along the entire length, except for a small portion

of the downstream face necar the south abutment. The grass

cover has not bheen mowed, and small treces and brush have
been allowed to become established along parts of the down-
stream face. Some of the riprap on the upstrcam face has
heen disnlaced, apparently by wave and ice action. No ad-
verse settlcment was noted: however, the top of the fill was
gencrally depressed about midway across the dam. No seep-
age through the earth fill was observed, but it was noted
that the type of vegetation growing along the toe is gener-
ally found in wet areas. There is some ground water secpage
from the hillside below the south abutment. The earth em-
bankment is in good condition.

The concrete spillway appears stablc and shows no signs
of adverse scttlement. A portion of the north wall alonr

tihe annroach section has surface disintecgration at the water

=




line. Delow the control section this wall has a few hair-
line cracks throueh which some lecachineg of cement has

occurred. There are similar signs on parts of the control

| K
section. Overall, thc concrete appecars to be in good con-
dition.
C. Srnillway Analysis
: 1. Hydraulic
I The spillway control section is essentially a broad-
-

crested weir: therefore, to determine discharces, the control
secction was considered to be an ideal weir. The velocity
head and end contraction due to the side walls were consid-
ered to he necgligible. With the water level at the crest
equal to the top of the north wall, the flow over the spill-
way is about 2606 cubic feet ner scecond (c.f.s.). In addition,
under present conditions apnroximately 50 c.f.s. would be
passina over the center section of the fill. Currently,

- whencver the pond level rises more than 2.25 fect above the

‘ sniliway crest, therc will be some flow over the embankment,

exclusive of any caused by wave action.

-

-

2. Hydrologic
In order to establish an inflow hydrograph for Stiles

Pond. a unit hydrograph was derived from a nearby gaged

watershed. This hydrograph was then converted to a dimen-

L o e a o aa g
L e .

sionless hydrograph which was used to develop a unit hydro-
' _ aranh for the Stiles Pond watershed.

L - Runoff was determined according to a method developed
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by the Soil Conservation Service which correlates runoff

to rainfall by the soil types and ground cover or usc of the
watersaed. Tor this analysis, the 1720-year 24 hour storm
was utilized.

Usine the unit hydrograph and the runoff, a series of
hydrographs were developed which were summated to give a
total inflow hydrograph. This hydrograph had a peak of
1353 c.f.s.

The inflow was routed through the reservoir using the
Storage-Indication method with the starting reservoir level
at the spillway crest. Under existing conditions, the peak
risc is just under three feet and the peak outflow is approx-
imately 3065 c.f.s., with somec 280 c.f.s. passing over the
spillway and about 85 c.f.s. passing over the embankment.
Should the cmbankment and the spillway side walls bec raised
to prevent flow over the earth fill, the maximum risc would
be about 3.1 feet with a peak outflow of 297 c.f.s,

For cither case, the pond lecvel will be at or over
Vermont Route No. 18 near the southeasterly portion of the
nond for about tweclve hours. The maximum depth of water on

the road would be about three inches.

D. Classification

Fach dam under the jurisdiction of the Water Resources
Roard is classed into one of three catcgories according to
the potential amount of downstream damage that particular
dam could inflict should if fail. Class I dams are all

structures, duc to their size and/or location, a failure
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of which would result in major downstream damage, including
the destruction of buildings, major disruption of utilities
and/or transportation facilities, or the possible loss of
human life. (Class II dams are thosc due to size and/or lo-
cation whosc failure would result in some downstrecam damages
including damages to buildings and possible disruption of
utilities and/or transportation facilities, but would prob-
ably not result in the loss of life. Dams in Class III are
those, due to size and/or location, whose failure would re-
sult in only minor damare.

Apnroximately 800 feet downstream of the dam, Bridge
No. 10 (5' ACCGMP) on Town Highway No. 25 crosses Stiles
Brook. This road ends 1.8 miles southwest of the bridge
and, therefore, loss of the bridge, which is likely should
the dam fail, would deprive one dwelling of access to the
main hichway (Vermont Route 18). On Waterford Town Highway
No. 24 (which becomes St. Johnsbury Town liichway No. 80),
Pridee No. 11 crosses the brook about 4,200 feet downstrcam
of the dam. This route runs rouchly parallcl to U. S. Route
No. 2 connecting State Aid Hichwav No. 4 in St. Jolhinsbury
to the west and Vermont No. 13 to the ecast. This structure
wonld nrobably sustain minor to moderate damagc upon failure
of the dam. Somc farmland abovc Town Ilichway 24 would be
temporarilv inundated, but it would most likely sufler only
minor damace.

Anv damare to buildines located downstream would be
minor and most likely limited to those located at the con-

fluence of Stiles Brook and the Moose River. It is unlikely

—_T T

._\.

L A1




there would be a loss of lifc as a result of failurec of the
dam.

As Stiles Pond is the primary water supnly for the
Villare of St. Johnsbury, a failurc of the dam would causc
an inconvenicnce to the water users, but would not totally
denrive them of water as the Village has a well for auxilary
supply.

Therefore, on the basis of the above, Stiles Pond Dam

is catercorized as a Class 1T dam.

VIT, PRECOIMENDATIONS
An the basis of the office studies and the visual inspection,

it is recommended:

1. All trees and brush be cut and clearcd from the dam;
2. The driftwood pilc be rcmoved to provide access for main-

tenance and inspection;

3. The top of the earth fill be bLrought un to a level grade

to facilitate maintenancec;
1. Proner free board be provided against overtonping during
major storms by cither raisine the earth fill about 2.5' to 3', add-

ine smillwavs, or a comhination of both;

5. A toe drain system be installed to carry away any internal

accunulation of seenaae throush and/or under the carth fill;
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6, A reccoular nroeram of maintenance be cstablisaed to include
neriodic insnections, mowing the arass, clcaring debris [rom the
snitlway, and other work as conditions warrant. A set of cmergency
operating procedures be established which should include necriodic
opcration of the pond drain valve, in order to assure it will be

operable during cmergencies:

7. A qualified, registered professional cnpineer/consultant
be retained by the Town to dcterminc the best mcthods for implement-
ing Items 4 and 5, to draw un plans and specifications for the work,

and to provide necessary inspection of the construction.

VIIT. SFELECTED PREFEPRENCES

Design of Small Dams, U. S. Department of the Interior, Bureau

of Meclamation, U. S. Government Printing Office, Washington: 1573.

A Method for Tstimating Volume and Rate of Runoff in Small

"atersheds, SCS-TP-149, U. S. Department of Agriculture, Soil Con-

scrvation Service, January, 1963,

IX. APPENDIX

1. Watershed Map
2. Location !Map
3. Plans

1, Photogranhs
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APPENDIX C

PHOTOGRAPHSE

FOR LOCATION OF PHOTOS, SEE FIGURE 1
LOCATED IN APPENDIX B
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PHOTO NO. 1 -~ View of northerly portion of reservoir.

PHOTO NO. 2 - Upstream face of dam from reservoir shorelinc.
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TOT0 NO. 4 - Crest of dam as seen from spillway. Note dense
vegetation on the embankment.
1
'

PHOTO NOL S = Domnstroar sone of cnbaninent  asoovicwed

Loala ey, FERY PP PSS AP T Y T U W T SO . W S O P Y




. T AN ————— Db ‘i T Dl

IB Made by —?y Date?/éo/_]? JObNoﬂﬁ?éS~/‘/"/g

WIS TAMMEN & [Crsciadty J’—/H Date, 5 79 SheetNo. 7 » v
cs end
1 fz/ea/aﬁm oA T=st Flood Inélauvs o
= ’
Jjzssi§ieaton T Size: Inemedrale =
Mz223rd 5/'3/)/'{@3:*\?" s
/47/,7&97)%?/{ ka /CWM /adczm '
< Py E o Sal PvE
Lo S PME =g Ry~ of /2S5 AF o /ow,&w »
ﬁf%% ny ::zg:" range. /000 T Soooo AF.
Y. ya/r-o/aj/c S%udy oF This Tmhwlary Frea was
mp/eled” by the (@rmont Ldater Resouces Dept. »
197 @s part oT g rsport o the dam . A wtal -
£ loeo hydreqraph wag Jeve/opes{ €ora |0Oyear
prrp wSing  SCS Twuno¥f curves and a con? /}ydrsﬁraph S
yield a pe2K flowo of /353 with .07 A »
<rnss. )
T herefere 1 Runeff Y PMF - 9,77 95 ek =
/2FME Diseharge = 22 [1353) = 4228 A4 =
ude Vo PMF zofbed < 4230 -
’

The above referenced, CAlew|FTions o)leed /?p,Aena/eroD ’




R —p——— . 3 T T Ty T Wy W W W T

rs . 4 %5 20/ 1 NS S /- IR

Checkad by ,L"/" Datelb.[') 29 Sheet No. /

fes TPord
Hyd-2.)izs € Hydro/agg

es tond Dam /s joedied on SHles Rrook 7rbulamy
76 B Moode fourer, in the Tron oF WajkrSord
Vél‘mc‘ﬂ‘r, Ca/ea/a—mz fouﬁ?’) n The &mnecﬁcu?"
Lver S2sin .

ssi€icalion Size - Inlermedi21z
Hzzard: Signi§icart

sic Dzla’ DA O dpard
"f)"/'bu/gr‘)« /7'rea 1 Moodod - 4//74{@/@/7).".:/
/?o///h? ﬁ/"/aanfﬁlnoccs ‘/Zg “me
SV J2kes
Reservoir  Surfice Area /SO aeres
Ré~ &jev.  ST75.4  forma/ ool
5&(&7@ JHoo AF
TTep oF Dam  Area 20U Ae
Erev 8680.&
Str. /2SS AF

Daw\ : 521’/‘/\
Lena i - /Z_Ofcee"r
ZM nkm&u‘t ﬁ//cfg)ﬂ" 7127{ Joe 0\‘, S/o[b&
Afax. Dam height /4 Sect

5/)///w2)/ Cornersle ‘ir:;v?Ty
JSread Crest-woeir /775" widle
Crast elev 8754

@or @ ® ®* @ . J - @ R s B @ B J




FT——,—— T N N N R er—————"

APPENDIX D

HYDROLOGIC AND HYDRAULIC COMPUTATIONS




PHOTO NO. 25 - Spillway discharge channel downstream of wall
in Photo No. 24.

PHOTO RO. 26 - Cargonronid arcs located opposi e Stiles
Brook at conflurnce with "Moose River.,
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PHOTO NO. 23 - View of downstream end of culvert under roadway.

PHOTO NO.

24 - Spillway discharge channel downstream of 5
roadway.




PHOTO NO. 21 -~ View of right wall of outlet channel downstream
of the spillway. Note that the concrete cap has fallen to
the channel floor.

PHOTO NO. 22 - Left wall of the spilliway channel.
Note bulae in wall.
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PHOTO NO. 19 - Outlet of Spillwéy and channel immediately
downstream.

PHOTO NO. 20 - Outlet of 20
inch pond drain pipe
downstream of roadway

culvert.
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PHOTO NO. 17 ~ Junction of left trainning wall, downstream face
of weir and apron slab.

--“'-A‘ Lare L bt taiasanad




;-

L |

PHOTO NO. 15 - Upstream end of left trainning wall.

PHOTO NO. 16 - Trainning wall at junction with downstream
face of weir.
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PHOTO NO. 14 - Detail of right trainning wall near crest
of weir.
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PHOTO NO. 11 - Right trainning wall of spillway and downstream
face of spillway weir, «

PHOTO NO. 12 - T:ft spillway tiroiming wall.
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PHOTO NO. 9 - Left abutment area as viewed from dam crest.
Wood from reservoir cleaning stored at downstream toe.

PHOTO NO. 10 - Crest of spillway as seen from left
trainning wall.
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PHOTO NO. 8 - Panorama of downstream face of dam.
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PHOTO NO.

6 - Large brush stump which has rotted in place.
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