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SR ) REPLY TO

e ATTENTION OF:

3 NEDED AUC ¢ 1oyl

‘-. .
e

‘F-SZ Honorable Richard A. Snelling .
N Governor of the State of Vermont f

State Capitol
Montpelier, Vermont 05602

;,. Dear Governor Snelling:

i
-

Inclosed is a copy of the Jewell Brook Dam Site No. 3 Phase I
Inspection Report, which was prepared under the National Program for
Inspection of Non-Federal Dams. This report is presented for your use

T — and is based ﬁpon a visual inspection, a review of the past performance
- and a brief hydrological study of the dam. A brief assessment is in-

( cluded at the beginning of the report. I have approved the report and
S support the findings and recommendations described in Section 7 and ask
S that you keep me informed of the actions taken to implement them. This
e follow-up action is a vitally important part of this program.

A copy of this report has been forwarded to the Department of Water

a Resources, the cooperating agency for the State of Vermont. In
R addition, a copy of the report has also been furnished the owner, Town
yj of Ludlow, Ludlow, Vermont 05149.
2
s Copies of this report will be made available to the public, upon
P“' 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.
:k ' I wish to take this opportunity to thank you and the Department of
SR Water Resources for your cooperation in carrying out this program.
~ ~
Ll Sincerely,

- “/ J ;

Incl m&oé. SCHEIDER

| As stated Colonel, Corps of Engineers
) - Division Engineer
;' S .
N .
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NATIONAL DAM INSPECTION PROGRAM
PHASE I - INSPECTION REPORT
BRIEF ASSESSMENT

Identification Number: VT00016 Dam & VT0026Z Dike
Name of Dam: Jewell Brook Site No. 3
Town: Ludlow

County and State: Windsor, Vermont

Stream: Parker Brook

Date of Inspection: “ovember 1, 1979

Jewell Brook Site No. 3 Dam is an earth embankment consisting of a
main dam and a saddle dike. The saddle dike and the main dam each have
an independent potential damage area located downstream. Therefore, the
project was assigned two identification numbers: (VT00016) for the main
dam and (VT00262) for the saddle dike. A dam failure analysis was per-
formed for each of the two potential downstream damage areas.

The structure was constructed in 1970 as a multiple purpose structure
(flood control - recreation). The main structure consists of zoned, com-
pacted earthfill embankment with a cutoff trench to rock or till in the
foundation. It has a top width of 18 feet and is approximately 650 feet
long and 65 feet high and has 3H:1V and 2.5H:1V upstream and downstream
slopes, respectively. The saddle dike, located on the south side of the
reservoir (right side of main dam), is approximately 325 feet long and
17 feet high. The principal spillway consists of a two~stage reinforced
concrete intake structure that connects to a 30-inch diameter discharge
conduit. A reservoir drain at the bottom of the intake structure also
connects to the conduit. The emergency spillway is a 200-foot wide
grassed channel in the left abutment.

The dam is judged to be in fair condition due to the questionable
durability of the grassed emergency spillway during flood flows. All of
the aspects of the dam were in good condition. The inspection revealed
some minor localized erosion, the poor condition of the rope ladder at-
tached to the concrete intake structure and the unmowed condition of the
steeper slopes.

In accordance with Corps of Engineers Guidelines for the Intermediate
size and High hazard classification of the dam, the test flood will be
equivalent to the Probable Maximum Flood (PMF). Peak inflow to the
reservoir is 3,300 cubic feet per second (cfs); peak outflow is 2,600 cfs
with 4.6 feet of freeboard. With a water level at the crest of the dam,
the capacity of the spillways is 12,450 cfs, which is equivalent to 480
percent of the routed test flood outflow.

It is recommended that the owner engage a registered engineer to
review the design of the erosion potential of the emergency spillway to
ensure that it can pass the test flood without excessive erosion. The
Soil Conservation Service has modified its design guidelines pertaining to
the design of earth spillways since the construction of the dam. Recom-
mendations should be made by the engineer and implemented by the owner.
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The recommendations and remedial measures are described in detail in
Section 7. They should be addressed within one year after receipt of this
Phase I Inpsection Report by the owner.
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addition, the owner should implement a systematic maintenance Ry
consisting of the following items: }:H
-._...‘
Mow all slopes on an annual basis., -
Inspect for erosion and repair annually. -
Remove debris from the low level intake on the concrete intake structure
at intervals of not more than three months.
Establish written procedures for operating and maintaining the dam,
Develop a formal downstream warning and surveillance plan.

Very truly yours,

4 /!;_A;_;l;“»-..- N .

[7)0rs J. DILOTTA |
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This Phase 1 Inspection Report on Jewell Brook Dam Site No. 3

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
i Dams, and with good engineering judgment and practice, and is heredby
submitted for approval.

RICHARD DIBUONO, MEMBER S
Water Control Branch e
Engineering Division N

. ARAMAST MAHTESIAN, MEMBER
u Geotechnical Engineerina Branch ;_q

Engineering Division

o

CARNEY M. TERZIAN, CHAIRMAN -

Design Branch l_:

. Engineering Division -4:
N

®

7

APPROVAL RECOMMENDED:

2 E B. FRYAR
) 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 1
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 investigation, and
analyses involving topographic mapping, subsurface investigations,
testing, and detailed computational evaluations are beyond the scope
of a Phase I investigation; however, the investigation is intended
to identify any need for such studies.

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

It is important to note that the condition of a dam depends on
numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume
that the present condition of the dam will continue to represent
the condition of the dam at some point in the future. Only through
continued care and inspection can there be any chance that unsafe
conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. 1In 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
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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.

The Phase I investigation does not include an assessment of
the need for fences, gates, no—tresngging signs, repairs to
existing fences and railings and other items which may be needed
to minimize trespass and provide greater security for the facility
and safety to the public. An evaluation of the project for compli-
ance with OSHA rules and regulations is also excluded.

ii
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JEWELL BROOK DAM SITE NO. 3
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
JEWELL BROOK SITE NO. 3 DAM

SECTION 1 _

PROJECT INFORMATION :

DARSEGAD
e

1.1 General

a. Authoritv, Public Law 92-367, August 8, 1972, authorized the

Secretary of the Army, through the Corps of Engineers, to initiate a Na- .
tional Program of Dam Inspection throughout the United States. The New -
England Division of the Corps of Engineers has been assigned the respon- i

sibility of supervising the inspection of dams within the New England
Region. DuBois & King, Inc., has been retained by the New England Div- -
ision to inspect and report on selected dams in the State of Vermont. R
Authorization and notice to proceed were issued to DuBois & King, Inc., i
under a letter of October 19, 1979, from William E. Hodgson, Jr., Colonel, =
Corps of Engineers. Contract No. DACW33-80-C-0003 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 cor-
rection in a timely manner by non-federal interests.

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

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

1.2 Description of Project -]

a. Location. Jewell Brook Site No. 3 Dam is located in the Town of
Ludlow, Windsor County, Vermont. The dam is located on Parker Brook approxi-
mately 1600 feet upstream from its confluence with Jewell Brook. The dam is
shown on the 7.5 minute USGS quadrangle for Ludlow, Vermont, with appropriate
coordinates being 72° 42.8' west longitude, 43° 23.5' north latitude. The
location of Jewell Brook Site No. 3 Dam is shown on the location map immediately
preceding this page.

b. Description of Dam and Appurtenances. Jewell Brook Site No. 3 Dam is
an earth embankment consisting of a main dam and a saddle dike. The main dam
. is a zoned, compacted, earth fill with a cutoff trench to rock or till into
- j~ the foundation. A drainage system is located under the downstream portion of
: the earth fill to collect seepage. The main dam has a top width of 18 feet
and is approximately 650 feet long and 65 feet high. The downstream slope and
upstream slope of the main dam are grassed and have side slopes of 2.5H:1V and
3H:1V, respectively. A 10-foot wide berm is located part way up the slopes
of both the downstream and upstream slopes of the main dam. The saddle dike
is located on the south side of the reservoir (to the right of the main dam),
and its axis is perpendicular to the axis of the main dam. A 100-foot long
section of natural ground lies between the dam and dike. The saddle dike has
a top width of 12 feet, is approximately 325 feet long and 17 feet high, and
A has a cut-off trench of glacial till. The slopes of the saddle dike are 3H:1V
- upstream, 2H:1V downstream, and arc grassed. Two spillways provide flow
. control, a principal spillway for normal flow and an emergency spillway




v

oA,
»

491,

Y
.

W
' S IR AN e e
', ‘ P
R - . P
I . . PR
. P A

T

r‘v R T

L S AR

s . . N “‘ et
- .

—

NGO AR
RN B

L ik ) -Shu Sah Sh i 4

for overflow. The principal spillwav consists of a two-stage reinforced
concrete intake structure and a 30-inch diameter conduit which is located

near the center of the main dam. The 30-inch diameter conduit passes through
the earth embankment on a slight skew angle bearing towards the right abutment.
A reservoir drain is connected to the intake structure by a gated, 18-inch
diameter conduit. The emergency spillway is a 200~foot wide grassed channel

in the left abutment.

c. Size Classification. Jewell Brook Site No. 3 is 65 feet high and has
a storage capacity of 492 acre-feet. In accordance with article 2.1.1 of the
Recommended Guidelines for Safety Inspection of Dams, the dam is Intermediate in
size based upon its height, which is greater than 40 feet and less than 100 feet.

d. Hazard Classification. Jewell Brook Site. No. 3 has a hazard class-
ification of High based upon its potential for damage if breached. The saddle
dike and the main dam each have independent potential damage areas located
downstream. Development downstream of Jewell Brook Site No. 3 Dam consists of
approximately 20 dwellings located along State Route 100 near the confluence
of Jewell Brook and Parker Brook. Approximately .4 miles downstream lies the
Village of Ludlow. 1In the Village, many residences and commercial establishments
are built in the flood plain of Jewell Brook. The flood wave generated by a
breach of the main dam would produce a stage of 15.0 feet above stream bed
when it reaches the confluence of Parker Brook and Jewell Brook. The resulting
l11-foot high flood wave would have the potential of washing out a railroad
bridge and a highway bridge on State Route 100 in Ludlow and causing appreciable
damage to 15 to 20 dwellings along Jewell Brook with flood levels up to five
feet above the first floor of of those dwellings. It is likely that more than
a few lives may be lost if the main dam is breached.

Located downstream of the saddle dike is a natural gully. The gully term-
inates at an open field located on the west bank of Jewell Brook. There are
approximately four to six buildings (includes dwellings and farm buildings)
which are located in the gully. The flood wave generated by a breach of the
saddle dike would be approximately 4.4 feet high. It is expected that this
4.4-foot flood wave would not cause any damage to any dwellings with a flood
height level with the first floor of one dwelling. It is expected that the
energy of this flood wave would be almost totally dissipated by the time it
reached the open field located approximately one-quarter mile downstream. It
is likely that no lives would be endangered if the saddle dike were breached.

e. Ownership. This dam is owncd by the Town of Ludlow, Vermont 05149,
f. Operator. The dam is operated and maintained by the Town of Ludlow,

Vermont 05149. Mr. Dean Brown, Town MManager, is in charge of all Town equipment.

His telephone number is 802/228-2841.

g. Purpose. Jewcll Brook Site No. 3 Dam is a multiple-purpose dam, It
provides flood protection for the Jewell Brook flood plain area, and it forms
an impoundment of water for recreational use.

h. Design and Construction Historv. The Jewell Brook Site No. 3 Dam, was
constructed in 1970. The dam was designed by the Soil Conservaton Service for
the Town of Ludlow. The construction of the dam was funded under the authorityv
of the Watershed Protection and Flood Protection Act (Public Law 566, 83rd
Congress; 68 Stat. 666) as amended. The Town of lLudlow paid for the acquis~
ition of the required land, easements, and rights-of-way.
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i. Normal Operating Procedure. The operation of Jewell Brook Site No. 3
Dam is automatic. During low flows, the water level is controlled by the hydraulic
capacity of the low stage orifice (elevation 1230.0 JGVD, 21.5 ft. below dam crest)
of the principal spillway. As inflow increases the capacity of the orifice spillway
is exceeded causing the water surface to rise. The high stage inlet of the principal
spillway and the emergency spillway become operational at elevations 1239.7 and 1243.9
NGVD, (11.8 ft. and 7.6 ft. below dam crest) respectively,

1.3 Pertinent Data

a, Drainage Area. The drainage area of Jewell Brook Site No. 3 is 1.3 square
miles. The terrain is mostly forested and is steep and mountainous. Topographic
elevations in the watershed range from about 1530 to 3340. The basin is sparsely
populated and there are very few houses and roads. The western portion of the
drainage basin includes lands of Okemo State Forest. This land is very steep and
has slopes up to 30%. The north and west shores of the pool are used for recreation,
The majority of the recreational facilities (bathhouse, beach, boat dock and picnic
area) are located on the north shore. The west shore i{s primarily used as a camping
area.

The normal pool area and maximum pool area of the Jewell Brook Site No. 3 Dam
represents approximately 1.17% and 2.6% of the total drainage area, respectively.

b. Discharge at Dam Site

(1) Outlet Works. A 30-inch diameter reinforced concrete conduit is
located in the center of the dam. Based on as-built drawings, the conduit
is 273 feet long, has a slope of .076 feet per foot and has 16 reinforced
concrete anti-seep collars, A reinforced concrete intake structure controls
inflow into the conduit. The low stage iunlet, which consists of a rectangu-
lar orifice (1l x l.4 foot) and trash rack is located 21.8 feet below the top
of the dam. The high stage inlet which consists of two 7.5 feet long weirs,
each preceded by trash racks, has a crest elevation 1239.7 which is approxi-
mately 11.8 feet below the top of dam. The maximum capacity of the 30-inch
diameter conduit is approximately 150 cfs, with a water elevation at the
crest of the dam (el. [251.5). A reservoir drain, consisting of an 18-inch
diameter conduit with a manually operated gate is connected to the bottom of the
intake structure. The invert of the drain is at El, 1205.86 NGVD (45.6 ft.
below the dam crest).

The emergency spillway is a 200-foot wide grassed channel in the left
abutment. The left bank of the spillway is an earth cut, and the right bank
is formed by a 7-foot high, 400-foot long training dike. This dike has a
top width of 12 feet and side slopes of 3H:1V.

(2) Maximum Known Flood. It is reported in a 1964 watershed study report
entitled "Jewell Brook Watershed" that the Jewell Brook Watershed has produced
damaging floods in 1927, 1936, 1938, 1952 and 1960. It is stated in the report
that the 1938 flood was the most severe of them all, and a recurrence of a
flood of this magnitude could cause damages at $870,000 (1964 figures).
Industrial, commercial and residential property, and roads and bridses have
asl received extensive damage from previous floods. In addition, there has
been damage to agricultural, industrial and residential property and roads and
bridges along the Black River flood plain downstream from the confluence of
Jewell Brook,




Since its construction in 1970, the Jewell Brook Site No. 3 Dam
has withstood two floods, 1973 and 1976. According to a town official,
the 1976 flood was the more scevere of the two. There are no written
records of maximum pool elevations. Reportedly, the emergency spillway e
has never discharged flow, but the water surface may have risen to five =
or six feet below its crest.

(3) Spillwav Capacity at Test Flood Elevation. The test flood for
the 1.3 square miles is 3,300 cfs inflow. Surcharge storage of 277 acre-
feet will attenuate the inflow to a peak outflow of 2,600 cfs at elevation
1246.9 NGVD. The dam will have a freeboard of 4.6 feet when the test |
flood is routed through the reservoir. The principal spillway will dis- -
charge about 140 cfs and the emergency spillway will discharge about
2,460 cfs for a total capacity of 2,600 cfs. The discharge of the
principal spillway and the emergency spillway represent 5.4 percent arnd
94.6 percent of the test flood otflow, respectively,

(4) Spillwav Capacitv at Top of Dam. When the water is at the top -
of the dam, elevation 1251.5 NGVD, the principal spillway will discharge )
150 ¢fs and the emergency spillway will discharge 12,300 cfs for a total
capacity of 12,450 cfs which is nearly five times as great as the routed
test flood outflow. .
(5) Total Project Discharze. The total project discharge at the top of
the dam is 12,450 cfs with a water surface at elevation 1251.5 NGVD. During
the test flood when inflow is 3,300 cfs, the total project will discharge
2,600 cfs at clevation 1246.9 NGVD.
c. Flevation (NCVD) —_—
a
(1) Streambed at toe of dam 1186.5
(2) Bottom of cutoff 1175 (lowest point) .
(3) Maximum tailwater N/A K
(4) Recreation pool (orifice) 1230.0 -
4
(5) Full flood control pool (principal spillway weir) 1239.7 el
(6) Fmerzency Spillwav crest (ungated) 1243.9
(7) Design surcharge (original design) 1246.7
(8) Top of dam 1251.5
(9) Top of dike 1251.5 -
(10) Test Fload Surcharme 1246.9
d. Reservoir (lLength in feot) :;
(1) PNormal pool (Fl. 1230.0) 650
(2) Flood control pool  (F1. 1219.7) 850
:}H~ (3) FEmergency spillwav crest pool (Fl. 1243.9) 1000
S. (4) Top of dam (F1. 1251.5 ) 1150 -
: (5) Test flood pool (Fl., 1246.9) 1075 :-
Il
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Storage (acre-feet)

(1)

Normal pool

Pl M A e st i SIE e B aied g

Flood control pool El. 1239,7

Emergency spillwav crest pool (ungated)

Top of dam

Test flood pool

Reservoir Surface (acres)

(6)

(7
(3)

(9)

Normal pool

Flood-control pool El. 1239.,7

Emergency spillway crest (ungated)

Test flood pool

Top of dam

Type

Length

Height

Top Width

Side Slopes
Upstream

Downstream

Zoning

Impervious Core

Cutof f

Dike
Earth FEmbankment
325 feet
17 feet
12 feet
3H: 1V
2u: v

None

None

Cutof f about 4 feet
deep into water, laid
deposits in foundation

Groute Curtain None None
Diversion and Regulatineg Tunnel
Not applicable
5
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116
260
335
492

397

9.0

14.3

17.3

19.0

22,1

Dam
Earth Embankment
650 feet
65 feet
18 feet
3H:1V
2.5H: 1V
Upstream shell and central
zone composed of the less
pervious borrow. Downstream
shell composed of the more
pervious borrow.
None,
Cutof £ about 6 feet deep

into water, laid deposits
in foundation




. N e AR . B D e e A e

i. Spillwavs

Low Stage Outlet

Tvpe Orifice -
Size 1 foot x 1.4 foot 74
Elevation 1230.0 NGVD

High Stage Outlet

Tvpe Two weirs
Size 7.5 feet cach e
Flevation 1239.7 NGVD o
Emerzency Spillway
Tvpe Grassed Spillway -
Size 200-feet wide
Flevation 1243.9 NGVD
j. Regulating Outlets .
The only gated outlet is an 18-inch diameter reservoir drain at elevation .
1205.9 NGVD. This is operated only to drain the reservoir and is not a part of :
the usual procedure to regulate pool levels. -
A
R
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SECTION 2

INGINEERING DATA

2.1 Design Data

Two sources of design information were available. A watershed work plan
entitled "Jewell Brook Watershed" published in 1964 provided background informa-
tion concerning the design of the dam. The purpose of the report was to analyze
the needs of Jewell Brook Watershed and to make recommendations based on its
findings. The report contains a summary of past flooding damages and performs
a benefit-cost comparison to determine the most cost-effective solution for the
flooding problem. Construction of four flood control dams in the Jewell Brook
Watershed was recommended,

The other source, the Jewell Brook Site No. 3 design notes, provided specific
design informatlion. The design data includes information on geology, soils, hydro-
logy, and structural analysis. The folder contained detail calculations and con~
tract drawings and specifications,

2.2 Construction Data

A set of as-built drawings of the original construction of the Jewell
Brook Site No. 3 Dam is available, The drawings are detailed and are in good
condition., The drawings consist of 23 photostatic reductions. Included in
the as-built drawings are four shecets which contain test pit and boring logs for
the site.

2.3 Operation Data

There is an operation and maintenance handbook for Jewell Brook Site No. 3
Dam in the Ludlow Town Office. There are procedures for monitoring the struc-—
ture, The Vermont Department of Water Resources and the Soil Conservation
Service perform a joint inspection of the dam annually,

2.4 Evaluation of Data

a. Availability. A copy of the watershed work plan entitled "Jewell
Brook Watershed" is available from the Woodstock Soil Conservation District,
Woodstock, Vermont 05091, As-built plans and the design report are kept on file
by the main office of the Soil Conservation Office. This information is available
at the following address: Soil Conservation Service, One Burlington Square,
Burlington, Vermont 05401, Copies of annual field inspection reports are also
available from that office. A copy of the most recent inspection (May 30, 1979)
is included in Appendix B.

b. Adequacv,  The availability of in-depth engineering data permitted
a review of the original design., Technical data pertaining to the original design
of the dam such as materials used such as soils gradation data were readily avail-
able. As-built plans and design notes provided detail data for the Phase T ingpec-
tion,
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c. Validitv., The as-built drawvings and the design data presented in the
design folder appear generally accurate even though some minor Inconsistencies
were detected. For example, the as-built elevation presented on the sheet show-
inz the structural details of the concrete intake structure are not consistent
with the measured height of the Intake structure. As-built notes indicate a change
in the elevation of the footinyg, but no chanses were made to the height dimension
of the concrete intiake structure or to the top elevation., As a result, the di-
mensions do not agree.
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SECTION 3

VISUAL INSPECTION

3.1 Findings

a. General. The field inspection of Jewell Brook Site No. 3 was per-
formed on November 1, 1979. The weather was sunny and fair with temperatures
near 58°F. The inspection team included personnel from DuBois & King, Inc.,
Geotechnical Engineers, Inc., and Knight Consulting Engineers, Inc., accom-
panied by a representative of the Soil Conservation Service. A copv of the
inspection checklist as completed during the field inspection is included as
Appendix A. At the time of the inspection, the water level was near the invert
of the low-stage orifice (elevation 1230.0 NGVD).

b. Dam. Jewell Brook Site No. 3 is an earth embankment structure con-
sisting of a main dam and a dike across a saddle in the right abutment (Photo 1).
The carth structure consists of a zoned, compacted earth fill with a cutoff
trench into the foundation. The main dam has a top width of 18 feet and is ap-
proximately 650 feet long and 65 feet high (Photo 2). Both the upstream and
downstream slopes of the dam are grassed. A 10-foot wide berm is located on
the downstream face approximately one-third of the way up from the toe of the
dam (Photo 3). A similar berm on the upstream face is below the normal water
line. There is a narrow footpath on the upstream face slightly above the
water line (visible in the lower right corner of Photo 4); a 10-inch high
scarp exists in this zone. It appears that this sloughing is shallow, and it
may be caused by frost effects or rapid drawdown. Although the footpath
continues past the outlet riser to the right, no scarps were observed on this
portion of the slope (Photo 5). The grass cover is excellent but requires
mowiny to ensure that inspections will reveal any changes that may be occurring
with time.

The crest of the dam (Photo 6) is mowed regularly and is in good condition.
The downstream face of the dam has a well developed grass cover (Photo 7).
Mowing is done only on the flatter portions of the slopes. Annual mowing of the
steeper slopes should also be done.

The right abutment is eroded just above the water line (Photo 8). This
zone is natural ground that was covered by a relatively impervious blanket
during construction. It appears that this blanket material is being eroded
awav. At the downstream right-abutment contact line, a one- to two=foot deep
crosion gully has formed (Photo 11).

Numerous deer trails were found on the upstream and downstream slopes of
the dam, but are causing no significant erosion. On the downstream side, some
erosion holes of three- to four-ineh size were noted passing under the root mat.
Annual mowing and inspection arce needed so that such erosion holes can be ohserved
and filled as nceded to deter further erosion.

The saddle dike on the right side of the dam is in pood condition (Photo 9).
It has a top width of 12 feet and is approximately 325 feet long and 17 feet hish.
According to Mr. Carlson of the SCS, the cut-off trench under the dike extends
down to glacial till, Scveral deer trails pass up and down the slopes, but no
significant erosion has occurred (Photo 10),
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c. Appurtenant Structures. Structures appurtenant to the dam include a
principal spillway, an emergency spillway, a reservoir drain and a drainage
svstem under the downstream slope, The principal spillway consists of a two-stagze,
reinforced concrete intaxke structure connected to a 30-inch diameter condulit.
The emerqgency spillway iIs a 200-foot wide grassed channel in the left abutment.
A drainaze svstem is located on the downstream portion of the dam.

The intake structure (Photo 12) is in good condition. The concrete shows
no signs of cracking or of efflorescence. The condition of the steel trash racks
is good, Access to the top of the tower is provided by a makeshift rope ladder
in poor condition. Because of the auxiliary recreational use of this structure it
is suspectaed that the rope ladder was installed by persons other than the owners.

The outlet conduit is exposed approximately 25 feet at the discharze end
(Photo 13). Minor efflorescence was observed on the cradle which supports the
outlet end of the concrete conduit, A hairline crack with efflorescence was
detected at the downstream condult joint but no seepage was evident. The
condition of the conduit is generally good (Photo 14).

The emergency spillway (Photo 15) is used as an athletic field for field hockev
(Photo 16) and hence the grass is mowed and kept in good condition. There is
some concern about the ability of this spillway to withstand the design velocities
(see Section 6),

The toe drains are unobstructed and appeared to be functioning (Photos 17
and 13) although some minor seepage was observed downstream from the right drain.

d. Downstream Channel. The downstream channel is a steep, natural channel
through a heavily wooded area (Photo 19). The floor of the channel is lined with
large rocks. There are no signs of excessive erosion or other deterioration.

e. Resarvoir Area. The reservoir shoreline is occupied by a recreation
arca with a sandy beach (Photo 20). The rescervolr is free from overhanging trees
and rocks.,

3.2 Evaluation

Evaluation of the adequacy of the grass cover oan the emergency spillway
is necessary and s discussed in Section 6.2,

Maintenance of the wave cut surface on the upstream side of the right
S
abutment and of the shallow sloughs to the left of the intake structure near
(]
the water line is required.

Erosion protection should be placed along the downstream half of the
right abutment contact line, since a gully is forming there.

Annual mowing of all slopes shonld be undertaken so that the inspections
can be made more easily. The small arosion channels that ave formine locally
under the root mat on the downstream face should be maintained.
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SECTION 4
OPFRATIONAL AND MAINTENANCE PROCEDURES

4.1 Operational Procedures

a. General. Jewell Brook Site No. 3 is a dual-purpose dam (flood control
and recreation). Its operation is automatic. The water elevation of the pool is
regulated by the hvdraulic capacity of the two-stage concrete intake structure
which serves as the principal spillwav. A nine acre recreation pool is main-
tained by the low stage orifice at elevation 1230.0 NGVD. As inflow increases,
the capacitv of the low stage inlet is exceeded causing the water surface to
rise. Lkhen the water surface reaches elevation 1239.7 NGVD, water is discharged
over the weirs of the principal spillway. The permanent pool can be lowered by
manually opening the reservoir drain. The drain consists of a drain inlet and
an 18-inch diameter corrugated metal pipe connected to the service spillwayv
intake structure. Flow into the reservoir drain is controlled bv a sluice gate
located inside the intake structure. TIts hand operated mechanism is located on
top of the intake structure. To operate the valve, the operator must climb up
the rope ladder attached to the intake structure. During low pool elevations,
the operator can get to the intake structure by walking down the upstream face
of the dam., During high pool elevations the operator must use a bheat to reach
the intake structure. An emergency spillway is provided to serve as an emer-
gency overflow during an unusually scevere flood. The approximate drawdown time
for the 100-year storm is 5.6 days.

The dam provides facilities for various forms of public recreational use
such as swimming, fishing, picnicking, camping, boating, ice skating and general
relaxation. A small fee is charged for the use of the facilities. The money
collected from the fees are used to pay for operation and maintenance.

h. Warning Svstem. There is no system to warn of an impending flood or
to warn of possible overtopping. The dam is inspected jointly by the Soil Con-
servation Service and the Department of Water Resources on an annual basis.
Woodstock Soil Conservation District office personnel visually inspect the danm
during heavy flows as a safety precaution. Town officials and maintenance per-
sonnel periodically make a visual inspection of the dam to check for unusual
conditions. No written records arc kept of their findings,

4.2 Maintenance Procedures

a. General, There is no schedule for maintaining the dam. Maintenance
is performed as nceded. The Town Manager hires a local farmer to mow the grass
on the slopes of the dam at least once a vear. The farmer's mowing equipment
is not suited for mowing the steeper slopes of the dam. As a result, the farmer
only mows the flatter slopes. The unmowed steep slopes are in an undesirable
condition. The tall erass makes it difficult to detect erosion problems such
as animal holes, slouching, and erosion channels at an early stage.

4.3  Fvaluation

No sipnificant aperational or maintenance deficiencies were found. The
dam has required Tittle maintenance since its original construction,
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Some minor delficiencies were found. The owner should assure that all slopes
are mowed on a routine basis. The slopes should be checked for aunimal holes and -~

crosion problens while the grass is short, g
The ouncr shoald remove debris from the low level orifice on the intake —
structure at ifantervals of not more than three months. ;!
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SECTION 5

EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

5.1 General

Jewell Brook Site No. 3 Dam is an earth embankment approximately 650 feect
long and 65 feet high. The appurtenant works are a principal spillway and an
emergency spillwav. The principal spillwiay consists of a two-stage reinforced
concrete intake structure that is connected to a 30-inch diameter conduit. The
reservoir drain at the bottom of the intake structure also flows into the 30-inch
diameter conduit when opened.

The emergency spillway consists of a 200-foot wide excavation in the left
abutment with side slopes of 3H:1V,

The low stage intet of the reinforced concrete intake structure is a 1-foot
by l.4-foot rectangular orifice at elevation 1230.0 NGVD. The high stage spillway
consists of two spillway weirs 7.5 feet long at elevation 1239.7 NGVD. The cmer-
gency spillway channel has a crest elevation 1243.9 which is 7.6 feet lower than
the crest of the dam.

At the crest of the emergency spillway, the principal spillway will dis-

charge 150 cfs.

The emergency spillway can pass approximately 12,300 cfs before

the dam is overtopped.

The normal water surface is maintained at 1230.0 NGVD,

with the majority of the reservoir's storage allocated for flood surcharge
J 3 3 2

storage.

The normal pool storage occupies 24 percent of the maximum storage.

The

entire flood control process is automatic, with no manual operation being

necded to resulate the spillways.

The watershed of Jewell Brook Site No. 3 Dam is characterized bv steep,
heavily wooded slopes. Topographic elevations range from about 153" to 3340
feet. The maximum pool area afforded by the Jewell Brook Site No. 3 Dam re-
presents approximately 2.6 percent of the total drainage area.

5.2 Design

Detailed hydrologic information pertaining to the original design

of the dam was obtained from the Soil Conservation Service. This information
was prepared by Soil Conscervation Service personnel in accordance with
procedures as ontlined in the National ¥npinecring Handbook of the Soil
Conscervation Service, Section 4, Supplement A - Hydrology (NEH 4A) and
Section 5 - Hydraulics (NEH 5). The information included a watershed
analysis, flood routing, discharge frequency analysis and dam design
criteria. The dam was tested with three probable storms conditions. The
three stomms represent a 100-yvear storm with three different antecedent
moisture conditions. The dam was designed with a two-stage principal
spillway. The low-stage release rate was set as low as practical while
staying within a six-day drawdown time. The high-stage outlet was sized to
use the full capacity of the pipe. Storage in the low stage was set to delay
the operation of the sccond stage during the passage of a 6-hour, 100-vear
storm so that its outflow would lag the peak from the uncontrolled area
within the watershed for at least two hours. The information was reviewed
and found to be in accordance with commonly accepted engineering practice.
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5.3 Fxperience Data

The Jewell Brook watershed has vroduced several damaging floods in past
vears. The major floods of record occurred in 1927, 1936, 1952, and 1960,
Nearly every spring there was a potential flood danger from rapidly melting
snow augmented by rainfall. The flood of September 1938 was the most damaging
flood on Jewell Brook. The June 1960 flood, although not as largze as the 1938
flood, did cause extensive damage on Jewell Brook and was the last flood of that
magnitude prior to construction of the dam.

Jewell Brook Site No. 3 dam is one of four flood retarding structures that
were constructed to control runoff, from the Jewell Brook watershed upstream of
Ludlow. Together they control 75 percent of the Jewell Brook drainape area. Since
construction (1968 through 1972), these structures have attenuated all floods
without spilling water over their respective cmergency spillwavs. However, the
1973 and 1976 floods reportedlyv exceeded the level of the upper stare of the
principal spillway; the 1976 event reportedly rose to within five feet of the
ermergency spillway crest. The dams have helped alleviate flooding in the Village
of Ludlow due to runoff from the Jewell Brook watershed.

5.4 Test Flood Analvsis

The 65-foot height of this structure places it in the Intermediate class,
that range being greater than 40 feet and less than 100 feet. The hazard classi-
fication is High, based upon the close proximitv of the Village of Ludlow and
the location of manv dwellings in the path of flooding from a potential dam break.
In accordance with "Recommended Guidelines for Safetv Inspection of Dams,'" the
test flood is the Probable Maximum Flood (PMF). The PMF curve envelope for
Mountainous Areas was used to obtain a unit discharge per square mile value for
the appropriate drainage area. This unit discharge was then multiplied by the
drainage area of 1.3 square miles to obtain the PMF inflow of 3,300 cfs. This
test flood inflow was routed through the reservoir assuming the water surface to
be initially at conservation pool (elevation 1220.7 NGVD). The structure can pass
the Full PMF without heing overtopped. The resulting surcharze storage would
attenuate the tost flood inflow to 2,600 cfs outflow and result in a freechoard
of 4.6 feet. Velocities at the control section of the emergency spillwav would
be about 7.8 fps. The routed test flood outflow of 2,600 cfs represents a
reduction of 21 percent of the test flood inflow.

-

5.5 Dam Failure Analvais,

A hydraulic analysis for dam failure under test flood conditions was
performed for the main dam and the saddle dike. Prior to failure, the water
level would be 1246,9 NGVD and the structure would be spilling 2,600 ¢fs. The
breach height (water surface to upstream toe) would he 41.1 feet and 12.9 feet
for the nain dam and the saddle dike respectively.

Since this dam impounds a relatively short reservoir, it was judped that
a breach width of 10 percent  of the dam width would represent a reasonable
estimate for dam failure analvsis for the main embankment. Thus, a bhreach
width of 65 feet, and a depth of water of 41.1 feet were used in the Saint-Venant
cquation to compute a hreach outflow for the main embankment of 28,800 cfs over
and above the 2,460 cfs discharzed by the structure durine the test flood. The
breach of the main embankment would produce a wave 11.0 feet higher than the
test flood Tevel i Jowell Brook. The resultant stase would be 15.0 feot at

D - - LR .
- . S . . .

LIRSS Cal e X . IR ~._.,_‘>

S DU R
- . - A - N - . - . . - . - n .
IR LTI ¥ S AR WL I AP SO AP SR W, WIS PR Y P |




R i et — W — ————y
R A R s s i Sl e/ Jins St et haie 4

the confluence of Jewell Brook and Parker Brook, which is 0.3 miles downstream

of the structure. This is expected to inundate approximately 20 houses producing
water levels about five feet above the first floor levels in some instances. It o
is considered that this would endanger the lives of more than a few people. By iy
the time it reached the populated area of the village, the flood wave would he
7.0 feet high and the stage would be 9.2 feet above streambed. Here again, -
more than a few lives would be endangered.

A breach failure analvsis was performed for the saddle dike assuming a
breach width of 10 percent (32.5 feet) of its width. The breach would produce
an instantaneous discharge of 2,500 cfs and would result in a 4.4~foot flood
wave in the gully located downstream. It is expected that this 4.4~foot flood
wave would not cause appreciable damage to anv dwelling downstream with flood
levels approximately level with the first floor of one dwelling. It is expected
that the energy of this flood wave would be almost total dissipated by the time

O

it reached an open field located approximately one quarter mile downstream.

: ..---.! l; N
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L)
b2,

A failure of the main dam is likely to endanger more than a few lives and
therefore, the dam is classified as High hazard. Failure of the dike is not
expected to endanger lives, therefore, it is considered to he a Low hazard
structure.
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SECTION 6

EVALUATION OF STRUCTURAL STABILITY

6.1 Visual Observations

Based on visual observations alone, this dam appecars to he in good
structural condition. The only item noted that ultimately may be related
to structural stability is the wave-cutting of the blanket material that
covers the upstream side of the right abutment. If the blanket material is
penetrated due to erosion, then its effect in reducing gradients through the
abutment would be impaired.

6.2 Design and Construction Data

The emerzency spillway channel is grass and is cut into wvater-laid de-
posits of the left abutment. The spillwav is designed to accommodate a 100-vear
storm, which would cause a velocitv of 7.8 fps for about five hours according
to the Soil Consaervation Service design report. The emergency spillwav has not
been used to date, based on available information.

The design of the emergency spillwav channel should be checked to deter-
mine whether or not the cover should be improved. The Soil Conservation Service
has nodified its guidelines pertaining to the design of earth spillwavs since
the construction of this dam. Since the dam will impound large volumes of water
during storms, rapid erosion of the spillwav at those times could impose a
greater danger downstream than would exist in the absence of the dam. Due to
the potentinl crosion of the spillway this dam is judged to be in fair conditicn.

The dike that forms the right training wall for the emergency spillwayv is
a orassed, earth dike composed of non-plastic soils. This dike is also suscept-
ible to erosion under the velocities that would be imposed during the toest flood.
Frosion of the dike would allow the spillwav to discharnze onto the toe of the
main dam. Thoerefore, the suitability of this dike should be determined when
the spillwayv s cvaluated.,

Aceordineg to lMr, Carlson of the SCS, who was present during construction,
the entire main Jdan was excavated to bedrock., At the left and right abutments
the excavatrion Cor the cutoff was carried to olacial till.,

o3 Poar=Constraetr fon Clian -ee

Jewe b Troo Site Moo 3 has not undersone anv construction modifications

shoce it oriciaal construciton,
- elele Trab ity

Therefore, according to the Corps of Fogineers
v ot i e Vi oy sedamie steability analvsis is not warranted,
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SECTION 7

ASSESSMENT, RECOMMENDATIONS, AND REMEDIAIL MEASURES

7.1 Dam Assessnent

a. Condition. On the basis of the visual ingpection, the dam is in good
condition. However, because of the potential for erosion of the emergency
spillwavs, the overall condition is judged to be fair.

b. Adequacy of Information. This Phase T inspection report was based
on visual inspection, on previous inspection reports by the Vermont Department
of Water Resources and Soil Conservation Service personnel, on desizn drawings
and specifications, and on Soil Conservation Service design notes.

¢. Ureoencv. The recommendations presented in Sections 7.2 and 7.3
should be carried out within one vear from receipt of this report by the owner,

7.2 Peconmendations

A registered engineer qualified in the design and construction of earth dams
should be engaged to review the design of the erosion protection of the emergency
spillway and its right training dike. Current standards published by the Soil
Conservation Service and other apencies should be applied and the appropriate
desi;yn storm used.  Recommendations should be made by the ensineer and implemented
hy the owner.

7.3 PRemedial Measures

a. Operation and Maintenance Procedures. The owner should implement a
svatematic maintenance program consisting of the followingz items:

1. ATl slopes of the dam should he mowed annually, including the steeoper
ones.,

2. Repair the shallow slonpghs on upstream slope and the wave cut on
upstrean side of the right abutment.  These areas should be observed
on an anaual hasis to detect any future problems,

3. Place filtercd erosion-control material in the pully that has
formed on dounstrean half of the dowunstream ripght abutment contact
line.

A Annually inspect and repair minor crosion that has occurred under
root mat of prass cover,

5. The ontflow from the downstream drain should be obsorved periodically
so that any changes in seepare conditions will he detected.  Also,
monitor downstream slopes and abutment s, preferably during or just
after periods of hich reservior tevel,

H. Remove rope 1adder and nae g portable Tadder for gceess to the control

tewer of the intake ctructure,
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7. Remove debris from the low level intake of the intake structure.

8. Fstablish written procedures for operating and maintaining the dam.
The written procedures should include a formal downstream warning
svstem and a plan for surveillance.

9. Operate drain valve annuallv to assure operabilitv.

10. Continue annual technical inspections.

7.4 Altornatives

None.

Y
1

Y

1




APPENDIX A
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INSPECTLON CHECKLIST

PARTY ORCARLZATION

PROJECT _Jewell 8rook Site No. 3 DATE MNoveaber 1, 1979

1400

TIME

o
WEATHER  ounny. S587F

W.S. ELEV. U.s. DXN.S.

-

PARTY:

L.

L. Joho Bilotta D&K 6.

2. John Somaini, D&K 7. -]
N

3. Steve Poulos, GEI 8. :

4. Elroy Langell, KCE 9. -

). ~. . ANAYA) .
5. Paul Carlson, SCS 10. ;

PROJECT FEATURE INSPECTED BY REMARKS

Py

L. Earth Dam S. Poulos
2. Concrote & Appurtenences 1. Langdell
3. vdrologv/Ulectro-Mech. J. Bilotta

el A NPDDIRR. ] SR
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Jcm I Brook Sito No.o 3

PROJUECT

PROJECT FEATURE

DISCIP

LN CHECKLIST

DATE Novenmber 1, 1974

NAME EJI. Lanadel |

NAME J.J. Bilotta )
NAME SLTL Poulos K |

ARTN FVALUATED

ONDITIONS

DA UMBANKMELT

Crest Blevation
Currveut Pool Nlevation

Maxiaun Impoundment to Date
Surface Cracks

Paveneot Condition

HMovemelit or Settlement of Criest
Lateral Movenent

Vertical Alignment

Horizontal Aligsnment

Condition at Abutment and at Concrete

Structures

Indications of Hovement of
Ttems on Slopes

Trespassing on Slopes

Stoushing or Erosion of

Abutments

® Rock Slope Protection=-Riprap
Musual Hovement or Cracking at or
- Toe.

T nusual Embankment or Downstream
W Secepagze

Slopes or

Structural

Failure

Near

(Zero station at left abutment int.r- n
section with centerline of tralning e,
1251.5 6vD

25 3\

1229.7 LGVD
Uninown
None obscerved.

None, grassed on crest.

None ohserved. .

None obscrved. —

OK.

OK.

Upstream Rizht - Frosion (wave cut) at )
shoroline of blanket material to 1007

right of contact line. q
Dovnstream Ritht - 1=2' deep erosion en!ly
at contact.
Downstream Left = Cood.
Minor usully.
Upstream Left - Cood condition.
grassad. )
-

3

Heavily roassed, -

Heaviaow

Outlet Structure - None.
Intake Structuare - None.

Free access.  Deer teails. A (ow 3=3" .
deep erosion chanmels under root mat. o
Grass waist hich, Diftficult to sce

. - " . =
animal holes, 1Y any. None obsoerved. .

One slourh (about shrorel ine
Sta [+50R. See
Also, irrevular,

like wave cutting or minor

10" deep at
photos.

shoreline is
frost

sty N =
Satla, —

None.,

wone observed,

Ground damp to vivht of drain.,

riaht toe

Ca
LN Y Y
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NAPEOTLON

PROJECT Jewell Srook Site No. 3

PROJUCT FEATURE

DISCIPLLLy

CHECKLIST

DATE November 1, 1979

NAME E.L. Langdell

NAMEJL T, Bilotta

NAME S.J. Poulos

ARPEN BVALUATHED

CONDITIONS

DA EMBANKMENT (Cont inued)

Pipin: or Doils
Youndarion Droalae Jeatuares

Toe Droaias

Instraneatition Svstoen

Vewe tation

None observed.

None.

Left toe drain running at approx. 4

Right toe drain dryv. See plans.

None.

Wailst=high grass. Not mowed on slopes.
Mowed on crest and downstream berm,

)
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NSPHUTION CHECKLIST ~._"
e
PROJICT Jewvell Broolt Sit» No.?2 DATY Moveaber 1, 1970
PROJICT FEATURE NAME E.L. Tansdellt :
. NAUME O T.JL Bilotta
DISCIPLING R s —
NAME S, Pou'as K |
AREN EVALCATIY CONDITLIONS -
AREN EVALCATED CONDITIONS
DD EBANICUNT b |
Crest Elevation 125105 NGVD
Cnrrent Pool Hlevation 12297 NGVD
Maximam Tanonndnent to Date Not known. )
Surface Cracks None observed, _
Paveqent Condition None.
. Movement or Settlement of Crest None obscrved.
=
t . Lateral Movement None observed.
ol Vertical Aligynment lLooks straizht.
. . . . .
5 Horizontal Alisnment Looks straight. -
Condition at Abutments Good condition., ‘Meavy srass.
ITadications of Movement of Structural None,
Ttoms on Slopes e
Tresoassing on Slopes Free access,  No erosion or other sirng of
wear ohserved.  Deer trails.
Slouching or Frosion of Slopes or None obscrved. A few 2-34" deep erosion
Abutment s sl lies under root mat, concentrated
near center of dike. -q
-
Rock Stope Protection — Riprap Failares N.A. -
"nuszual Movement or Cracking at or None observed,
Near Toes -
"usual Fabankaeat or Dounstream Mone ohserved.  Pool onlvy 2 Ut. to 5 Tt.
above dounstreanm toe of dike, -
Pipineg or Boils None observed,
Foundation Drainase Features None, N
Toe Drains None,
Instromentat ion Svstem None.,
Veootation Walst-hizh orass, Well-matted, :
E
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INSPECTTON

PROJECT Jewel ! Brook Site No. 3

PROJECT FEATURE

DISCLIPLINE

CHECKLIST

DATE November 1, 1979

e i AAEE Saats Shemn Beche B & as B 2

NAME FLULL. Lanvdel

NAME .0, Bilotta

NAME S..J. Poulos

afinf At Sad Rad Su o |

e @

AR A

1)
o

AREN EVALUATED

CoXNDITIONS

'

OUT.OT WORKS — INTAIF CHANREL AND

Troonsl SEUCTURE

a. Approach Channel

Slope Conditions

Jottom Conditions

Rocik Slides or Falls

Losg Boom

Debris

Condition of Concrete Lining
1

Drains or Yeep Holes

b, Intake Structure

Condition of Concrete

Stop Logs and Slots

Grassed on left, forested on right.

Below pond.
None,

None.

None observable,
NLAL

N.A.

Refer to next page — Outlet Works- Control

Tower
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INSPECTLON CHECKLIST

PROJECT Jewel! Brook Site No. 3

PROJECT FEATURYE

DISCIPLINE

DATE November 1, 1979

NAME .., Langdell

NAME J.J. Bilotta

NAME S5..J. Poulos

ARFA EVALUATED

CONDITIONS

OUTLET WORKS - CONTROL TOWER

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

Unusual Seepage or Leaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel

b. Mechanical and Ylectrical
Alr Vents
Float Yells
Crane Hoist
slevator
Hydranlic System

Service Gates

Fmerrency Gates
Liszhtning Protection Svstem
Faceraoency Power Svsten

Wirtng and Lichting Svsten

Good.

OK.

None observed.
None visible.
None.

None.

Goaod

None obscrvable

None

None observable

Steel ladder to top of control tower is .
missing. MMakeshift rope ladder is nearlv o0
rotted off. .

None
None.
MNLUAL

Not observable - vheel or crank for opera-
ting sate lifting device was stored,

None
None
None

Mone
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INSPECTLON CHECKLIST

U

PROJECT Jewel ] Brook Sit» No. 3 DATE Novenmbor 1, 1979

PROJECT FEATURE NAME E.L. Langd-ll

D SCIPLINE NAME J.J. Bilotea R
NAME S..J. Poulos @

AREA EVALBATED CONDITILONS

OUTLET WORKS ~ TRANISITON AND COLDULT Not observable.

General Conditinon of Concroete

Rust or Staining on Concrete !
Spalling

Frosion or Cavitation

Cracking
Alignment of Monoliths
AMignnment of Joints

. . . 4
Nurtheriag of Monoliths .4

YRR . - . e TS o
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LASPECTION CHECKRLIST
]
PROJECT Jewel!l Brook Sit: No. 3 DATE November 1, 1979
PROJUECT FEATURE NAME E.L. Langdoll
TAMNIY o .
DISCIPLINE - NAME J.J. Bilotta -
NAME S.J. Poulos "
AREA FVALUATED CONDITIONS
QUTLET WORKS - OUTLET STRUCTHRE AND e |
OUTLET CHANNEL -
General Condition Good.
Rust or Staining None _'-_f
Spalling None
Erosion or Cavitation None
{ Visible Reinforcing None
h.
3 Any Seepage or Efflorescence Efflorescence on cradle under conduit - no
[. secpaze =:
b Condition at Joints Hairline crack with efflorescence at
. at downstream conduit joint.
o Drain holes N.A.
Channel

Loose Rock or Trees Overaanging Many trees (forest) closely overhanging
Channel steep channel.  Large loose rocks in
channel. Not significant relative to
possible outflow through conduit.
Condition of Discharze Channel Good. 1
-

. )
. -
-
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~ "



INSPECTION

PROJECT  Jewel! Brook Site No. 3
PROJECT FEATURE
n DISCIPLINE

CHECKLIST

DATE November 1, 1979

NAME E.IL. Langdell

NAME J.J. Bilotta

NAME S.J. Poulos

AREA EVALJATED

CONDITIONS

' O T WORKS = SPLUINAY WEIR, APPROACH

AND DISCHARGE CHANNYLS

a. Approdach Channel

General Condition

-
lLoose Rock Overhangin Channel
Trees Overhanging Channel

- Floor of Approach Channel

b, Yeir and Training Walls

General Condition of Slopes

Rust or Staining

Spalling

Anv Visible Reinforcing

Any Seepage

: Drains

c. Discharze Channel
Ceneral Condition
Loose Rock Overhanging Channel
Trees Overhanging Channel
Floor of Channel

Other Obstractions

Excellent
None.
None.

Smooth - prassed.

Waist-higzh prass. Good, 0.6 ft
variation in elevation along weir crest

NVA.

ar
e d

N.A.
None obscerved.

None

Good.
None.
None.
Grassed.

None.
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9. IASPECTION CHECKLIST .

PROJTCT Jewell Brook Sire No. 3 DATE Movember 1, 1979

PROJECT FEATURE NAME E.L, Lanudell

! AME J.J. Bi ; a
a DISCIPLINE NANE_J.J. Bilottn o

j3~ NAME S.J. Poulos

< AREA EVALUATED CONDITTONS

UTLET WORKS = SERVICE BRIDGE No Service Briduze
3 a. Super Structure ..
i Bearings )
Anchor Boltis .
Bridyse Scat
. Longitudinal Members -

Underside of Deck

T Secondary Bracing

: Deck —
! 1
~ - Drainagze System

.E}: Railings .

Expansion Joints

Paint

S b. Abutment & Picrs w
General Condition of Concrete

. -

‘ Alignment of Abutment

[ Approach to Bridge

] Condition of Seat & Backwall J =

A=140
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Desian Records = Jewell

APPEUDEX
ENCINEERING

Description

Sotl Conservation Scervice Folder

Vatershed work plan entitled

"Jewell Brook Watershed", 1964,

Past Inspection Reports

fList of Past Inspections

Inspection Report Dated May 29 & 30,

"0& Taspection Report" performed on

5/30/79

Other Inspection reports

Plan View = Jewel! Brook Site

Section of Danm

Other As=Built Plans

drook Site No.

ERhr i A At A K B H a b Rl e 4 a0 adl soaare o, |

location

Soil Conservation Service
I Burlinuton Square

Suit: 205

Burlington, Vermont 054901

Woodstock Soil Conservation
District
Woodstock, Vermont 05091

Appendix B, pg. B=2

Appendix B, pgs. B-3 to B-10

H

Appendix B, pgs. B-11 to B-12

Soil Conservation Service
I Burlington Square

Suite 205

Burlin-ton, Vermont 05401

Figure B=1 pe. B=13
& Y
Figure B=2, pa. B-11

Soil Conservation Service
I Burlington Square

Suite 205

Burlington, Vermont 05401
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==, United States Sonl One Burlington Square :
'\\ * Department of Consen ation Suite 205 =
=L/ Agriculture Service Burlington, Vermont 05401 3
February 7, 1980 :j
Mr. Don Merin
Dubois & King, TInc.

Randolph, VI 05060

Dear Don:

The

Brook

I couldn’

were held, T foopected the sites immediately after the 1973 flood. .
TF T cun be of any further assistance, pive me a call.
‘q
Sincerely, -
(’;'- )/'/// / -
Paul Carlson )
Civil Imgincer -
-
<f\\ i
w
e
B
T T I A A - -

dates of the

Watershoed are

t locate

annual operat
as follows:

1969 -
1970 -
1971 -
1972 -
1973

1974 -
1975 -
1976 -
1977 -
1978

1979 -

the repor

May 20
Mav 26
June 2
August 9

October 3

June 16
June 15
June 9

Mav 30 and

ts for 19

ion and

L SR}

e

mainteniance

July 19

3 and 1978. I know

inspecticns of Jewell

that the inspections




) . “
™
- Pronment
! Lol Wan
> hi A%y
faiano \JFZ\, T S T (f/"(’{' = ) tun e, AL
. e Tt - - P
- Town L : N2 o, VTl o/¢
STy
Cimner 7 a cx Liprie Incpection Dute=smG-3 <4~7O
- o Tltonn Alirad(edls cfRICT
- R R . J—— T oot Ty st - ~
AU o L D¢ ot (el LU LNGD .,,aﬁlﬂmﬁﬁ(;j)
Toloephone 20 2265 Hozend Closce /
- gl . -
/)&.7;,' S iy I = e ﬂé‘/‘, Sice Cotoemory
6 L B I - R T R I .
pERICLS DnnoE Dt ND DI 0TI tane ana Corganicavion )
. .. ] -
Ivoneeuin s Paruy = /2;{[_ s L name S e
e 5(;5 Y Z):‘( /("//'(‘L'_;,ﬁ/ .. O
. C g _ Al o . .1
e
* e L — f N ——— 1
) _—
.
E DR R SO DU I T S ';"' t,fl “' oo s!
’ LL\:V‘)Y - (..)., H v I N SHe 5, ~/}, - :
.'."L""‘A""“:,_,_[.’_{éI,_.C,‘,-,/AJ, ,y_.-.,__,(::([fi,_?,Jf;f/ﬁ,a Gl Oonaiu :1'._,_ “’L-i(’ _»'_
N e e R / . B - - . '.
Gt vl ioces i o0 R (‘ /"cu //' o7 Coeln Al 7T’ OL z(_{.(‘;..jL e
“
-~ fooesoiVIiviyy e BLET fyiad AL ~’J_f’._-'{£' Rr ST (d 1R Oy -‘44
TSy s e Sl o
A
ey oly A ___,1‘ ?w,/p _f‘/?__,//‘(‘!j_,__‘(_?’* £1Jr48, L ‘;
®
R e . _ . . e o -
_‘
: Remorks_S/24/29 600, Tipee TV oftnt phaa.  Con oty € oo ]
o PoS Twts__ea Ui _— Sodmp Cf -
)
r“’d /a_z /”'/7 A, 4 mel e —
_ Dot s T _am §7 7o/ )
[ .
\.-- - N ey - N I W A P a - - o .;’ ~ o i. = ot LA . UV Y N g % e .L“ ...-




N R T L I A é__\
Lo liw vl tee v e —ae

M O o
1. VeosotaL s Lo Cace» g
a. Erooion A e

Ll

D

o, Urnldec, Crucds LANT ST RL

R (A2 LTI

AT
AL WY

A

s __grpee m
e e - B
e
o prent? e
‘“ . Qinsr St ____.,__..__ ) ﬁ:: -

@t

P
.




11,

t—

Nroclin AuT ek Y SACSG Gl

[ T I B (Pvim oAt e e e
Slumpa, UlLiio, CrRoul | AAVT st s7RE T -
.
ol T e VeAT ol p o 8L
FER SR Dot e AL AL B A
N S e . Ve R 1
Ll :
—_—— W

AL epusios s

——
AR

AP 6N

[ W

o,

LULUY Ao

et e Ry e

Surue el
M . P
ALl ’ rorel




e T~ N rT—— Eaih Aeairaihe shilc aOuL Siv A g

15, N o)
1 Al eXl
X )

-2
N

R L s, - Yy m T
. R GRPR ST G AT = AL
T A AL LSS

FECD Qe RTINS T MGl g7 L SR A D

T o)

s Lol

il

b ke ¥ s
Lo BN D I EEB ST LT /;;( A
'
‘. v Y
|- e e L - — R
- N Mol g, P .
r-" . -
) - .
Ve 2. RN e
Lo | . I . \ .
A Lt vy, * v . . + o N Lt ’ . - .- - - . -
4 I B A TN o ]_, L ;_qu/ft < FITGES — Ly ) -

! T . -
J. Orit o & =l
e T e o m e s o e -

— e e e e — e e e e e e ‘
o . s
- . ) (,,,‘_ P o o _ i

4
N \

I~ .7 DAL . P S S PP - AP . - P SN . APV IR S U UOUR WL UNTPR W SOy ¥ LN D W U WL




MNTRTE T E TN T W v e . Bl A e et e e e o L amaaa
N S —_— . T |

4
_ R e -
-
TR

Lo
.
—
.
'
HEESS v o~ . ‘ ', -
Al NN . v X
X [ o o .
. [
L
K
=

5 R T e o O T I 4 ARg ]
. sl e I R R é,;,,,(‘:\/\\.r,-;_"'_,»; 1

. ) - -

hl Al 7

. I, fuoo LUl eV W .
L T L S )

o

P
i e N IR O A e N
e

-

e e e e e R

: - L4l

. e o N

SRV R TIPSR AL L N L g

I I 2 S - . . / TN
e Sl e /’,:u T AT Jevisk »’C{/-}Zwé‘ LT gl STt Al

) WL T RV _["f!—"/h'_ul(’ et )2 gL v

L
f
.

. . i o -1
: o e " e
, h
, s . © 9
» ° ' 9
.
I '
: - [ J
» 3
.‘1
- ‘ =9
- . e . .. N \

A « e YA o e ¥
e ) Bl b " PRI W S S P, PO R




= - " SO e TN TN T Y TR T T T YN TS YU N YT T e W Y W ey T
p ] Ay e Lol A i Aot A e e Samh St e Save ey Ao o |
. .
-
L
\ . . - - e
- CUob S RS S SR ]
I e
- . . AN T A A N RN A NS -
A

Ao . e . e : :
;
! (O S : ' AT SR i N A e
| .

v
—

L B P PPTINRE P NI EN
o . . - . Ers AR ST ra=4
g R O SR o I
‘1. ) s, e LT s
LR T N o L
M
.
L : ‘ . -
.
——
[ HE .
(. i . . . .
T, e e b . L e, -
C1lrc 1. oo o L Voo
Nyt
IS Ao
Co it o s 9y . : “
ol oo Ty - P o - I, .o
“ eI RS B e Wy Co — N O
v
' - ' - a0 AR S
' FEE A d — PRSI PO [,,;_,'—‘1-‘-* —

’

K 3., . ? . . . B " . e, ‘.
v /‘—/L/ I gl SO et AV T S S e Il
. - - . . L. .

: LY S ¢ Varal ,_’:/»’L'._-;V'_ [ A, e R A oo

A LA ;o
Al

e -

Sl S S T W Y Y S Y SIS S




n

Ct
b e

[

)

ins

RV S




T Ty T e T e AT T T

o -
- - N
a
.

p——

. X ',,,(\_,_‘/',\ -
pu T N e e — — A S
7 , , »
o fSpesian e Fe
. L -
"4/4‘4) J/Lﬁ/zy/'{ Z e /, S vy
. --
0L o S
Sl Sl Carta
- e T — - - DU )
- ’ L _
L Z - SN s R -
—~7 : e £ sl 2 So- S
Y A e - [ _/_’« Ve P //<| sl ) 2 Py (AJ a AT e L [ £
‘S//"/// S5 //’ s /4 - T

! —_—

7~ / . . 2. IR 2t
S a2 (5Cx) y e Centes ¥, L4 7

N \/' e Ve . KA
/ O e ey s R O S Y SRl
/ > Y, " g
N N4 . : : Lot AL e e
o <06 3 N S R S Sy YA e s S S

— .

H - .
. Y .
A R s
C" sL L‘/'i-l/ e o fee
ke /

//
-y .'
e //1-'))(: {.«."4:.

e A




[+ .
/
M ~
‘e
Mt e
.= p2S RN

of Inspectic

U :"'

4

JEUELL BROOT VAT

3, Recreat

ce oyt
Site Lo,

T

U G ETRN N

~

A -
R
GCoate

Accens
Yaint

Operation

de.

b.

'
Accens Road
a. Frosion, potholes
b. Ditches
Vepebrat ton

Need for mowing

ferviliczing

crlor p:z’i_nL/:;L:ain

T o /S
'\\»
. 7.\/
N e . .
L A U SR SRS SRR R S
) ) ) B
u AR i PN T
1 _— U eaa o ~
PR O T r:
. . .
3 It f. ; e F O e i "\
, [ } _ e . ;
N o N
/' /. I M [
)
.. o '
" / S, oot
. .
Y bt !
. i i ST ‘
i . . 1. ,
L. Cooh ,
. \
1. YT
-, AN . \ . < ": W
: FYSUR PEENIE AR
. R e = . )
’ . b. roion
— f},‘_,, U
.
A .
. I
h -5 Gatifoartory 11 1 bt ,
" | ,
S i : FERRUR
S DI .- 1. voo . ‘ 3 :
. Pooaarhss o (B fnow
' S DI S AN v [N 4
' i
-.’- A".' -.."_' .“‘ ‘. " . . -
VRS Lt <. . . .
A’J‘"JWJ P IR N | A P LY L e LA

DSTHAY.

ion Arca

vCOT

IR AMDA ST Ik Sus ole Shd Sfes Ses SN P A s

14.

1
U

16.

RN Lo T
X
4
Pioc.in Shalter oot
o, Ronf S
b. Trone U
c. Crushed stone base W |

Slopoe Drainsge

a. Diversion I
b, Tile Cutlet
Playaroand lgulpment —‘
v . .

Sevvice Rowu

4. Yrosion, Potboles :

b.

Ditchies

Yoolbridnes st




. T

vy

v

[_A

i ity

rrojece o/ 202\ U
(Il__/

(“ ,"A"/‘ o

i Fgu.

Structure

Type of Inspection:

e T AT 2" 2T e " Y eT T, T T T I T e wwTeY A Sadl St badl adl fud Sl s B o d g ——— A et
- - CoeT - ¥, B Ml n gl A Rl LA A el At sud sl aast o n o sk |
. « ey e o T - .
U. 5. Departrent of Arriculinre
(94 H N - R « —ar S e
Soll Consoervition Sorvica

ol el

{ e e — - P S, - e e e e el e S U S O U -,:
P
1]
- - - ; B, e —— - e e e s e
- D oo ool T
Pt
-
oo -7 - g - - - oo s Tt T [N . . » T T ° . TTTEr T R
UL e eneal ot i NI il I [N
. Dictributicn: T, SLo) Stote Ohijee
: .
.
W RS - O A e -
- — . . N




e .
P Y o Prrad b o f o AP ke

S
S

eyt

.

>

MR 5

A awrak 35y o

oo Gie Y LR

——— ek

; UIYIIVANIIGN T Ml |

P IT By oA .
ooz o9 o0/ 3 Isd
FIC L ZPA
(= Sty {
% oz o o

Q . Q ~NOE L wa y
‘||A\¢Wﬂmm\im\m.

AR S wmeeF 0 B smove

vo.¢

DO - L4
e
t

1
|
1

_ - J ®M31A UUTID2y PUB uBLg
A - e
- - - - JuoWIey ‘AOLPR TLITO Vo wendlvn VPP ihps
T A slosuiduy Jo sdio) S A LPAALIS ANAI D Danme A,
] € ON 23315 meg LIRS PR TH PuB{RUy Aoy F
n:l.a,l. cU...\x paysaaivn yoolg ]]anay 1 ¢ puB[duy r. 28
08/2 svr weid014 uojdadsu] weg [RUCIIEN Auly 2yi Ju Juawidvda( ]
" e o sanen
4\1@\ \«0\&0“”
T RTrat eminvime 70 3 erove i.‘\\ﬁw
- ]
P X ¥ 3
— rEYNY Y ! <9 o9
T)i\.l.bl - T Hroers SMes 3o e 8BDZ '
i - —_ 7 { S O .3/ XEWIIOD S~O> srigy s ( Y
i -7 VDT ] et
W~ Iy wox s Roed AD LB A T
INVS kS o _ ‘
NS a L ~ H 1

£3 / -
//
(4o BB DT APTY

=~

Y

p U |

3214435 NOLWARISHOD IO6 vCSN |
AD O3MVIIpc ONMYNO WONI 03DVal

Y AL 2 PY & 1.

s = e ==

s B & F o
o var 3E Yo

e ™= e =5

®A o ep e o

D ADIs I yOoOOy /
AR BORr I® AN

P fo Q=

A

s
{ I DO€ v

4L &S 2/

B D CFemvno-
L L S APy . g
WO A

A B O . e

i Sres ern Priers et N I

LA latn

POV U

P o TRPUPL AU N

"

.

=R - RO N VI AR S Sy

-l oL



uvid [erauay

L1700 VR OCeeuIey

496 32.ru3s NCIIVARISNC . -
An CInvaibg " Mye.

b JUOWIBA ‘mO(Dn| bt A e et e
. s1oaurug Jo sdio, LAY TIN VALV ACVIRy s v
s ¢ TON 231§ wec UOJSJATEG PUBTBUY mop
paysiaies yoolg [lamaf . + k “na
' avidoly UOT1Id3AdSU] WE( [RUOYIEN Auay a3yl 5 jvawadwdog W§
'
TW5S 01 10N o7/ oz s
' \lil\ o2y,
- \I\\
. e
e

) SHAwIOO LOMNy QQN\\’J\!\\ @ @

. o Moz 3PyIC P
. NO CAFIY 4Nioe

22852

i o ~ / -
| ikt -
W /
!
oRx 4 A\\ g

¥FoLn¥LS

1 o \/ el \.\ L2 mLs
ﬁ \ l/u —5 x “e

P

\ o ISP

b4

7 .
PNy
—_
e

. P 4 st s v

IO MIvay .

- L




A el Rk DA eh A i A MU R U G N N S A N S b el S A A M A B o Pdub ey AR |

7] T e

‘ :——-‘..

A R Rl

. _.“.

g ~-®

' R

. .

b |

k -

' APPENDIX C T

e g

PHOTOGRAPHS - q

:: FOR LOCATION QF PHOTOS, SERE FLGURE R-1] S

" LOCATED IN APPENDIX B o

. T4

_ -]

n.:'-‘-"‘

SN

.

S

-

Ly

- )

. :

. S
1 9

. J

. R

v K
X
I

4 _ 9

- ‘-"‘

Sy

Y

R T R R A T S e W e .. IJ




O S Rk AR I S S N e N Tl Pl Al S Al A A L S AR M o DA Ll

#1 UPSTREAM FACE OF DAM AND DIKE

{; #2 CREST OF DAM FROM LEFT ABUTMENT




WY T YT YT T TV Y AR A A e s Dl 2 e Ty e

R N g

.

TP

#3 DOWNSTREAM FACE FROM LEFT ABUTMENT

9.
!

@

2
I

e W YW T T
Bl N
. v
: «

] #4 UPSTRENT FACE FROM LEFT ABUTMENT .-

b

3 -

L IR, : . - I S ) e e LS SR R . . - e . < . - -

ST et e T P I s . [ ."1..‘ T :.. S LoomeT P S s B -
ittt - WL APRAT SN Vo U W ST Yl W Sl SRl S SR Wy 5 S S I W UrEIw S AU, S Y SO T DL T X e




70 P DASMLPRA, ) G/ Sai T i g i A Ml A A S Sl A A e S SRS LA DA - - Aoe gen na ars S0 Sen Sae SPELENE S ane MRS -

s alal

.
RS

v .,
O .

v o.a
.
o a

B
o
;;j

-
e

I W

b, #5 UPSTREAM FACE FROM RIGHT ABUTMENT

-y
L

B
'-L!.Lk.'.\ A

1' PR
ot T
G
PSR SEr)

PR
@

-~
v A
:. N _q‘
-\.
’ )
)
N

r
‘ .
[ PTG

v
r

le:

. #6 CREST OF DAM FROM RIGHT ABUTMENT 1

R
i

o,
s

P A




s,

Math Al ol Aad il ah Aeg Sad el ek i A Pul vl " -~ AR e st Al tend mardh sl el S

#7 DOWNSTREAM FACE FROM RIGHT ABUTMENT -

#8 RIGHT ABUTMENT UPSTREAM OF CREST




il .- P R i iy _ TN, v T T

u #9 DIKE UPSTREAM OF RIGHT ABUTMENT

=
~T
-

#10 DOWNSTREAM FACE OF DIKE . S




~ e Tw 2 e W T Ty T Ty Wy T TR TETETS B R N N N TN TRy TR TRy RN Seyr————,—,y
| S A A A o A
-~ ’ - : - : X LB s B a0 o) aa ey 0
. . " >
- - : e
-
-
—— ..
p‘ ‘.
»' ". y——)
e o
-4

#11 EROSION ALONG DOWNSTREAM
RIGHT ABUTMENT CONTACT LINE

ey

Coow

.

3

v

‘ - H_—

1

vt e
. . T

9 ) LR

- R

® !

#12 PRINCIPAL SPILLWAY RISER




PR DI ]

#13 OUTLET CONDUIT

#14 DISCHARGE OF OUTLET

CONDUIT




X

#15 EMERGENCY SPILLWAY LOOKING DOWNSTREAM 4

#16 EMERGENCY SPILLWAY LOOKING UPSTREAM

e

B s

IR
.




ol

e a -

| oS

R
5N~

#18 RIGHT TOE DRAIN OUTFALL

[TV U U TPIY G SN S W P WSS R

T T T T T T T T A St S S St S Rt T YT T, el A e A e Siancioin ibe e B Nie R e A AN T O ATRTY T

.

. !
el



A s

B TR P e ————

L L AC A g S A el

N RPN

#20 RESERVOIR AREA FROM

oy A U VN P L

DAM CREST

...........

Couah sk Aol Adh Al Sed i Sl g

et

il

e




) P Cminuant o . 4 - v ‘11.11 v D o e e Ty e Sal At i s § SRMCEECNS AL S g | Ay CHaChln o> s TP ey— VP —
® S ) e e e e S e T e e
. P . . - . !

L e .




R I e i s Zhak S T At S S e e A CAS I ST S d N v S Son e i ee Jaen B J0A Aol Y T And  Dral i rad b i ek A A

DuBois & King, Inc. ENGINEERING AND ENVIRONMENTAL SERVICES RANDOLPH VERMONT 05060

obNo. . 7/ . Sheet R A
Project ~~ __J e di rienih R S o _Dae /s

Subject L e PAL .. . Byim<thk by -

-
C
1
{
\\
N
N
n Y
A
¢
1y
-~
Ll
by
O
~

- ’ [ [ -
! - R _
Tz L ol d P S A

Ate Sa g b A Ak b

PRI

' LT
N R
PRIPLPLT U Y B W Ty

e S0 AP AR SRy
. - .
9

i

[
oy

-

2

L g e an an an a ae e g
.A.AA--‘AA

PP S W I |

L . R . . . - . DINOAEN . Y - . .
o e eondnad . . et 2 e b P SO LSRR . WL UL WP U Wb WA WA oS SPar W W




[ S e

i

. v
S e e s wae

B T 4

§ b mae g 4

e

L

v

e r e g

- h——

P SO S O

{

.- hm\? 2boifg wn

[T

|
;

'
!

BT SRRt |

e b s

A e

26asopy
390y

bl

Sbeiogs

et
|
|
|
|
L
| #8
!

B4 %154
€5,
,vw wm

37

9¢* \m

/!

v \Ch VN!‘,ﬁW

o ——
ll)meW

|

‘w3 ly _\.l,sth.i

©27p

B T U GNP PR

[

1

587

e e R e B T
~
L)
-~
~
~

4 SEior
2z ’
Ce bl G -
e * oy
e
- S i, .1
‘ [, s [ s
= E7 i N
N S Yo !
| | 8907 Vg
£ ! R .
N Lo ;
|
FEE R | =
* R
z A -5 H 3
- . : !
24'€r r ‘_n -
i
) { T _ B
524 | r i :
. “ - ; ‘o -
T Lﬁ o : v T
2 5 I 94 ¢ tso :
. . ) ! ! .
. Co ] L
492 iz _ ; : !
-~ ]
S . -
i [ L
. [ i
R r“'r‘ill‘lwu‘1.[ "_r.lln -
Shws o | mosdog| 2rosow) Sousy | causy | v ig
g orps | PWAYA bosy feaay oy
B R T P T \ml\v-i\ ) )
1 »2°7 RSO '
_ |

!

fuoyora f ws s

g

\
Lo, o

004 <

e

92527

R Y VS SRR PO U U S

tot
d
o

! »
I i
?11:J
; 3
1
S A
i \
e e e
P
1 |
- —

i
&Ayi )
! -
| :
P
L
T ]
Lo
] g

Fm g

- = e

N




A arararan A1 o0 me ————TEY T T Y& T ek e el e g tayl
b
] [ ! : ! ! R Thpoa b JUTNY I A a0 ;
w h “ [
! t & :x G 4 o e o T/ 4 Ty 27 % cy / 14 ( ~
N , . _
. w ,
J .
2 " ! |
) , , : _
r “
3 t . -
t
1S
-~
¥ _ | ‘
Py ! .
) -—c .
b, . 1
. I S . ]
4 _ QO
A
| “ e
9 _ ~ , : ) P
) [0 . I . ) ' . - .. \
| ~ \\\
i . -
f . ! o ] o ~ T
T ! .
{ m ! ‘. \\\, Ve e ﬁ ~ \w.\\
i , e ; ! -
A ! ! R A IRV .\\ — e e
; | R UV A i ” L -, - ,
. R u L L -
] \\\\..\
] | e
0y R -
{ i \\\.‘
. M | -
p \\
\\\\
3 -~
! el
< { ' -
o t w \\\
] i \-\.1.\\
d N -
! r i
1 H
3 I
y m \
L i
[ '
h . ' ~ ,
) - J M e .
3
v-




"_

L e T e T

- -
LY a

- "- - . - - '~- . - -

L SO S WL T WY Y Wy WA

DuBois & King, Inc.

Job No. 7S

TTTE TV TR TR W W UIW W W W w e WOUR L S W W vy e v v e w w g wy = - =

ENGINEERING AND ENVIRONMENTAL SERVICES

RANDOLPH VERMONT 05060

Sheet < of 2~

Project _____Jrur 4/ Loz )

#,

-~

Bate < /':/J::

r:rf;.’r‘l '

Subject _

By Z< (K by

S et .~ - . R . -
a L . m T el - B v .
CAE N f LY c e

ot .

1T el ST

CIAE AL -

LA

1100 fa

Z-CCQ f'”i.,

CECis g 7

Z

,/-301/2

>

VR R

LEVE L - ;
7-’«‘(:1"”

10ECoa- g

s 7

3

Lu’/[.:aj‘ /T

[ !

(taca ?

Feima ‘L)

Vf"./)

ia .,

VA

70 b ram o

-

)

G/J 4(/ QLCE

(SN}
O

™)

(n

(%Y

%

Q!

S R A S et R I et

| -

.
$
2

)
+ v

. .
d b 8

s

o H KK
NP P IPuN

1
o

1 .,j 'LJ '.." .

Jot
PN

JONERTNY

Sttt

o

‘- Amiain.a A 4 &

v

. N
LAY

»
- @

Py




SRS RPN T e BT SRR AN ) VORI aate )

R M 1.....7142; e} .v-.‘ylb:..,_s‘f. Rt itaet et St suiets sl Bl St Suants Rl O .;,; . .
W BN B : ! e R L TR - L
T - HEnERe RN AN 1 5 .
L w,. et M eyt et b e R Ei !M te
“lU._ E. .n : § ) i M . . M — u* ‘ ¢ ’
. : m 0 -* i . WM . «.,..\.T!.L,.:-:. A,.N!sv 1 . .
g S<el- RS A Ao i : W i b .
. m iR B N.ﬂ.!u.n{o.;».,u”s-..li.i..ri i E o . .
' [ I ‘. . : RV S % . A L .
S oy LW -, N s ﬂ ¢ 4 3 . i
SRR S} : gt : i ERY
, w Qb X ! . .
4 Zh W o ~t PN _
o b ce ( . by 2 .
. T4 T% . . ‘3 RS - -
B R m. BN -
“. < 0’ . ”50 . - -3 G e < )
2 ”r_ m S ) o ~ s ‘. Pl ‘. ¢
. p . . . 4 i . r - i
. Q.U FReinds Gabtet B e -3 - : .m,\ A.ml\.s,f
v . . 4 : P - : : ts NS
4 w w K? rl : N .‘. .,.L . 4 - ot o w. WA\V ; M,.J‘.uu Im.dvf‘h“‘.. N
ARV SR ERR R S Ry fLﬁ.ﬂ YT o SRR S :
b HOENE N N T (S AU S
g 4 H /T RSN VPTIRpR S gews 3 Y - ,i . u.v DUNILE WL I Lo .P.A.J,. s u‘l...b . U ) el
y R,Z R v vy 1 [ 21 ma....w...m..., 4 * w i S
e G st LN b = S
. SR _._m/ RS S N SRS I P e ;
3 b <€ .. S .uv..A e M:‘ ot poamt g N o - \mf... '
3 18 SR SENS IE3 BENNTRNE SO | EU R IO I . .
. I R R e DOy S Ao W‘ — M- TNy Lo . ..u.:w.‘\ \...w - '
. NS YN T o NI
g N wid AL T T 4 At el g o
) R 00 TR S T H S B e e y
L I_ wl: SIS 3 .hn/lﬂ-v‘tm?..,.,_\vpb.ﬁezu
! : - ¢ D S o, e . T ’ ‘
s . ﬂ “Qy 1ot P s = .
.“ X RS SO S s DA
o RTINS S TS T Do A SIS FRUPL S e SIS SHEO A I SO TN . :
1 R T PRBERCENCS SR T _”/H C AR N : A
; DR TR SN “ﬁ.u.r.»./( B U AR S S /.z;.- M %
o - D ol Stk s sal et o o STy * SRR s 4
) ¢}4h . = RS W«o%l. . Ll
. .“Ju - { S -4
Gy ! )
t fw ; ..m N » 4

PR

4

- .

_ - SRS ; :
. ~ T3 i 4
_. . ; ﬂ s b, 1
, - s - g etk
. x.u v Uv .u “ ’
. > ,IU A E 9
. ¥ . od e
: N 7 s k
n QI ERiE N : iy
0" W . IS
B 3N PR S it <
0 M3 :..m . w. I RRTRRS B A & ]
oW 0 R t.x...». B LA Rt DU
vy
o
)




=0t iy

Nl W

&5
T 6429
bE/b
980
2 ol
s7/ b

a t
R

M-
~m

W

ke

e A
...ﬂ Lo
[~

By f.\

‘po1/2
Siiot
o3 F 4

PN

oo e s

' :
. i
j

t
!
. ; !
! i
i . T
. I !
i ! ;
i * _
. i .

' i
: :
. ; :
i :
. ‘ i
i
i

!

|
TR

[

.-

P T e

- T
?
.
,
—o-
Jo7
5T

—— s e

[

B Rk Ly g S

P
.
A(Uy\\ ‘

i

- o -~

_l_l_ Code el i

L P —

L

L

)




T | AGELEE S SEn s st ous g ana(]
: N HERRRA 16

..\(\c.\v.\
| —
W‘ __ re e ,‘\\!\\
i e T

W - ~— M
| i
3 ;
. m .
.
]
_'.

. A y
, DY B - < - o o o i ) L -
|
L e e e e A A — .- L

b
g
. P —— - /- 5 -t T SRR
I ! i i (Sy2 FlNwle vy
7 | ! '
| . -
L g o 4 Dy ANy il 9 o= i~ 4
. : ;
i - "
i .




- ma T4 M e mmoe cwow e —w w, T, T, 0w, Ty T TR T TR TR TRV OB RN WCOOE W W W W, R T WOw T TAET T TRTET OTYYRTLEITRTETETRER

DuBois & King, Inc. ENGINEERING AND ENVIRONMENTAL SERVICES RANDOLPH VERMONT 05060

AR , . A
Job Ho. e Sheet ZTof o
Project . I A SRR o Date = '{";/‘L?____ 4
Subjoct ~ SLeicaens Ll e Byleclh Kby - ]

-
- . T
l‘, T, = [2 PP PR ‘ )..‘?/‘{
{ - . .
TR 4 - /£ !
- , tre /C)
- L / )
- i < , PR
- ! q/
. i -~ o o~ -
<o /e
.
‘ /' / Al
4 .
- I S
K
- 1 —~ K
e . -
- P -
- ! £ = 7« -

-
"\
»
N
AN

w

Ll

g
v

L g '
PR W I P 3 ‘-.L__L..’-‘,-.JX-L.’ LIRIRIRNIAINTY . 4 PR

3 ' -
-
5

4
4

A A PSP LT AT RIS . .5 W




Catar-aauresn- Sat MR G S S A e (s St bt e dite SRt Jiat Sing gt St el TR YT TR YY T LY LW Y WS Y W W TR TR T Y Ty T T OO U T TR R

DuBois & King, Inc. ENGINEERING AND ENVIRONMENTAL SERVICES RANDOLPH VERMONT 05060

Keom NI
-

xZ . Sheets=of =7
Project .. .o el oo A e Date 2z A
Subject R M SR TR L . By =Gk by

Job Mo, .. . 722

P

.
-5

Al
Y
~
Lo
. =‘L.p'- et

e

- _ U R - B 3
- - - o "
- P ST % RS EAr YN A 4
. ST B
/- <
e e e e ———— = & e —_— —— e e e ~
LR B — )
- o~ PR,
i T IS -]
- . 1
PR - b J
. - A - A -
- ’ Ty e —
e e e e e — e U Y —
l d N — e -
) : /,’ /< 2 ?
~
R o - : 007
; ) - = Ve s
$ - - “ _— .
oy ' o e S e -
. - - —— e R . _ R . -
e -
. . ) |
— _—— N el .1
— _ e e — - R —_— e - ——————— 4
- By
‘
— - DS i A
1
J

. s

v
-
e W

.
a’a

ISP\ S

L .

,\.._,.‘.‘: A

- - - R - . - . . - - -
- L. . . Lt - . . 3 . NS SR . PO
R T LT T T P - . RO P TR S U, GO NP .G St g S ek Sy B s O S G- SR W S S D/ S S ~4




- - TOT T s TR TR TN T U T, T YL W, ws W, W et T T T T T T s T e = e e - i i s T JE—

Dudois & King, Inc. ENGINEFRING AND ENVIRONMEMNTAL SERVICES RANDOLPH  VERMONT £7200

/- Sheet /S of 77

oMo . . /40 -
Project ___ Sl et Date /S0

Swhjeet o earcc. . Byitethkby.

A
N
{f
v
3
Kl N

~0T

F‘“j X - . e o _ ' 1

K D R R
A ' < [ _ IR Sl Sl dUtess RN utl SN S "
‘1

R oo :
I o
T o l L | 1
e e i Rl SRR )
it Ot el Bl B B B
N IR RN IR T ISR T
R S S R IR
I T
FR Tt i S TR R
R N T I o | 1‘
I hl o l ' ) ) N

. . . e
. R . .o, s . RN L P SN R .. . .. i ) ;
NN ST I PICAVL. WP, i WL W W R Y PP WP VL S R A S, TP Y Aoy - e e R




D o | ot o g
P

-

ST R TR R TR

DuBois & King, Inc.

Jab Mo.
Project
Subjzct

ENGINELRING

AND ENVIRONMENTAL SERVICES RANDOLPH VERMCNT 05060

 Sheet /7 of .2

Date < S

¥ - —_——— .

By’ Chkby.

“t

:

PSP

9.

N

AR
ooy

Y

As o 4 4

'

[
MY

P




Duilnis & King, Inec. ENGINEERING AND ENVIRONMENTAL SERVICES RANDOLPH VERMCHT CI060

T ———
-y .

. . '} ) / "/

- Jab . il ) 3 - Sheet” 7 of
| Proioct , R T o N Date /-7

I Sujstt SRR S R SR _ . By DWkoby

’ -
s

oty

v

L » - st N - L .. N - . B - . . -
al PR ST S - PRS- W - I LIPS B




.
-

e

wow

Toilw

N

./ | , ~
- ‘ A.,‘:v, . . N
3 \ "ot . ] : | |




r = ad A A M L o - - e v - Ll el d ha - Sran e 4 L™ B B I I i v’ At i
. DuBois & King, Inc. ENGINFERING AND ENVIRONMENTAL SERVICES RANDOLPH VERMONT 05060 -’
r'n -
#} Iah o, e o Shest___of " _ -
: Protag e P S - ~ Date .~ /- / o

B

utou . T

Rt N Y o

e
'

e
- .
N - e - N e
. . < . - PR - e Te e -
P . . - .. - - PRI . SR R
R L SR S WL S DU SR TR SN VR S SR PR T W VA AT TSRO A et TSP TR N FULATSIBAE TR WA WA S SO - Se B




\.‘,,
i Hoad b oy
H o L L Y.
. LN
5 ‘ !
" !

v
e
We
s
I URANILGE awFA
{ EST R TR e “
[V T A s
!
;
i
.
!
.
N
N
'

S !

~.
R 5 ..-..:)“'\}‘
. T

_ I
, '
, .
. ’ RIS o
‘.
.
.
N
.
. ear
\\\\ . .
- .
~

g

Slewsernsde dioridf

-

el

e
A.~

*

Ll

.1

SN

-

]
L J

1
__Ql Sl alal

PR



>
/
]
..
T
BT RN /
. om oy .
LT !
’ ”
JEWELL  BROOK
DA OSITE NG 3
i
i
- =t
™, . .
O
SRR
vt 1 BV}
“s\n;g
: i
O W
o s e S - 2529 0 .:.:.-M PRESS
E cet D as 2000
. C e . IR
> 072 NO3 , } SRR

TSRS _J TS

L.~

‘--!'4 e ..A’!

1 .
hAaaaTa a e

S e
. i gt
PP RIL P .

A.l

i1 XA

¥ .o
sl alal




TN

T T T T

LPed and Snd el st Sng 2y

.......

M- . L. SN
- WIS WA W WY T




3LvQ/K3A

Y

L}

S

-
-

S

Swpt Ay

.
.. L mce 1. e A .\.A.. DR IR N
LN1IATASNI HO4 ALTHOWINY A FETN W RELLT
e ' PR P R
* - "
Sogm o spv gl g A Gww oo a1 S iy 1A Sam e e
ERIS LRIV AT ER AN SENY b
~ ANV ARSIV INOTH
= . . .
R o w3 -3V gm PR R syer Biec . R « . aw
AGAGILN IR TGN EERLT S |
. S ’ ' .
- - - - . ey g d cpe e el o v
Wi xwmm;:.., Sy R B RN Y vl '
T LAY, PRI TR R . oo
. n , . » . M : M ’ " I v ' .
R . . . .
N ~ N St PR cON v~ oM - - PO) wd S .
EPTAC I R TR E o . . cy
o . Lo I §3nN4HNY i o P
. g, PR
PN L — -0 Mg b v me -~ - " e s e w =G -
NGILT Nd0d v IS W IR U &
- ; P .
JATR N A RIS JAT T
,2,.._...47....\.::.1.»\;..4 L - S Tare L1 cwererms SiZmoay Ve e
' ma wl ’ eoget ’ ie g i .o
wA o ASC i ELS R R 7L IR L
31%0 i uDdin ShLeNSY 30T T e
‘ t o a ,l B ‘0\4 i - - o -w D i - 1 i L} v .

S31V1S

Sanedincn,

L
. .
o
4
.
e
A e 9 t
~
Vet s I ’
R
p B
v g
A
B
o
el s e e . s P




J
2
|
]
|
N
]
|
w
g
:!:
]
"
]
2
R
I.Q
]

S . ., P U ST ST )

LA St autiin s

FILMED
DTIC

LA S P GUTE S

T s

i Rt i "R AL Sl SN

TR




