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NATIONAL DAM INSPECTION PROGRAM

PHASE I INSPECTION REPORT

Identification No: VT 00209
Name of Dam: Woodward Reservoir
. Town: Plymouth
ll County and State: Windsor County, Vermont
Stream: Reservoir Brook
Date of Inspection: April 23, 1979
BRIEF ASSESSMENT
II The Woodward Reservoir Dam is a stone-earth £ill dam with a con-

crete emergency spillway. The dam is approximately 150 feet long with
a maximum height of 30 feet and a crest width of 48 feet. The down-
. stream face is vertical, made of stone; while the upstream face has a
) slope of approximately 1 on 2 with a concrete slab along the top of
the slope for embankment protection. The dam and impoundment are part
[ of The Farm and Wilderness Camps, used solely for recreation. The
reservoir surface area is approximately 101 acres while the drainage
area comprises 2.87 square miles.

The gate house located immediately ahead of the concrete spillway
provides control of a 2-foot by 2-foot stone box low-level outlet.

Based on intermediate size and significant hazard classification,
in accordance with '""Recommended Guidelines for Safety Inspection of
Dams, Department ot the Army, November 1976," the test flood for this
dam is one-half the probable maximum flood (PMF). The test flood inflow
] was found to be 4732 CFS (1649 CSM) which after routing is reduced to
an outflow of 2554 CFS (890 CSM). The routed test flood outflow based
on no stop logs in place overtops the embankment by approximately 2.8
feet. The combined low-level outlet and spillway capacity, without -
embankment overtopping, is 564 CFS which is 22 percent of the test flood.

The following significant conditions were observed:

—
\ K

1. Erosion has occurred at both upstream abutments and sloughing
L of the impoundment shoreline has started.

3 2. Small trees have been allowed to grow from the masonry on the
- downstream face.
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3. An area of leakage estimated at 7 to 8 GPM was found downstream
of the left abutment.

The downstream vertical face of the spillway is in very poor
condition. Severe spalling for the full height has exposed
the reinforcing.
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5. Erosion at the downstream toe of the dam has undermined the
outlet conduit.

The Woodward Reservoir Dam is in poor condition and subject to
continued deterioration when water flows through the spillway. A
detailed assessment and recommendations for remedial action are con-
tained in Section 7 of this report. In summary, it is recommended
that the following actions be instituted under the guidance of a
qualified engineer within one year of the receipt of this report:

1. Design plans to repair the undermining at the toe of the
spillway and to prevent future undermining.

2. Design and reconstruction of the downstream face of the
spillwvay and the training walls,

3. Assess the spillway capacity.
4, Prepare a formal warning system,

In addition the dam should be continuously monitored during high
flows and the gate opened as necessary to minimize flows over the
spillway. Normal lake level should be lowered until the recommended
repailrs can be accomplished.

Following the repairs listed above, institute an annual safety
technical inspection program, to include monitoring the seep to the
left of the spillway.
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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dams, for Phase I Inves~
tigations. Copies of these guidelines may be obtained from the
Office of Chief of Engineers, Washington, D.C. 20314. The purpose
of a Phase 1 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 in-
volving 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 chancz that unsafe conditions be
detected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. 1In accordance with the established
Guidelines, the Spillway Test Flood is based on the estimated '"Probable N
Maximum Flood" for the region (greatest reasonably possible storm ST
runoff), or fractions thereof. Because of the magnitude and rarity IARTNC
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 aid 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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Dam Failure Analysis

In the event the Woodward Reservoir Dam failed with the water
elevation level at the top of the dam an initial wave of
approximately 20 feet high would be released. The discharge
would be approximately 10,500 CFS. Due to the steep mountain
side slopes, this wave would continue down the valley. Approx-
imately 1200 feet downstream Route 100 would be overtopped by

2 feet of water, surcharging the culvert there, and because of
the steep channel gradient, this section of highway would be
destroyed. About 5200 feet downstream of the dam, a house

which sits on the bank of the Reservoir Brook, 11 feet above

the streambed, would be undermined and destroyed. Further down-
stream, approximately 6200 feet from the dam, five or six homes
are situated in a field near thebrook. At this point the water
would be 2 feet deep surrounding the homes, two of which are
approximately 14 feet above the streambed. Thus much damage . S
and possible loss of lives would result if the Woodward Reser- . B
voir Dam failed.
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SECTION 5 - HYDRAULIC AND HYDROLOGIC EVALUATION

Ce et
’ .
B kon g WA

Evaluation of Features =

a. General S

The Woodward Reservoir Dam is an earth fill masonry dam with o
a concrete spillway which acts as a broad crested weir. The f. -
impoundment is used solely for r-.creation. S

‘\-—“;!L;l o

b. Design Data . 'ﬁzfﬁ

There is no existing design data available for this dam. The
hydraulic/hydrologic calculations were based on field measure- P
ments.

.

c. Experience Data

There are no records available for Woodward Reservoir. However, ' ) ,j
according to the Plant Manager, Bruce Nelscn, the dam was . - ".F
slightly overtopped during the 1973 flood. Water during the ) R
June~July 1973 flood flowed over the dam at each of the abut- L
ments.

d. Visual Observation

The visual inspection of the dam revealed erosion at both right

and lefr upstream abutments, caused by the 1973 flood. Also

observed was the severely scoured downstream face, with only

remnants for training walls. One major seep was found on the
downstream left a.,utment approximately 3 feet higher in eleva- -
tion than the low-lrvel outlet. This leakage was believed to -
be coming either through the mass of the dam or around the

entire abutment.

e. Test Flood Analysis

Based on a size classification of intermediate and a hazard g |
classification of significant, the test flood was selected to

be one-half the probable maximum flood (1/2 PMF). The test

flood was developed using the computer program HEC-1 from the

U. S. Army Corps of Engineers. The peak inflow was found to

be 4732 CFS (1649 CSM) and after routing through surcharge -
storage, the routed test flood outflow is 2554 CFS. During ) ]
the test flood the Woodward Reservoir Dam would be overtopped s
by approximately 2.8 feet of water, assuming that the spillway

stop logs were not in place and that neither the left abutment

nor Route 100 were eroded first. The combined capacity of the
low-level outlet and the spillway is 564 CFS which is 22 per-

cent of the test flood,

- . - L. - . et ey
N DN, DO WL WS ST W W WP SV SN, . NP U WY GO
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SECTION 4 - OPERATIONAL PROCEDURES

Procedures

The established operational procedures for the Woodward Reservoir
Dam consist of regulation of the water level. In the fall the
level is lowered by opening the low-level outlet, and in the spring
the level is allowed to rise and is maintained throughout the sum-
mer by the placement of stop logs.

Maintenance of Dam

There is no maintenance being performed on this dam.

Maintenance of Operating Facilities

The maintenance of the operating facilities consists of periodic
inspection, operation and necessary repair of the gate and

gate house controlling the low-level outlet. According to the
Plant Manager, Bruce Nelson, the valve stem had to be repaired in
April of 1978.

Description of Warning System

None exists for the Woodward Reservoir Dam

Evaluation

The maintenance of the gate house ad valve is adequate. The main-
tenance program should be extended to include the clearing of brush
and a few trees immediately downstream of the dam.

In addition, a plan for spillway and low-level outlet flow contrsl
should be initiated and maintained during periods of flooding and
heavy rains.

4-1
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3.2

spillway is in very poor condition. As Photo 8 indicates,
the concrete facing has been completely scoured, exposing
reinforcing rods and large cobbles which were used as aggre-
gate. The photograph also shows the remains of two training
walls which have been completely worn away.

Upstream of the spillway sits a gate house elevated above the
spillway floor slab by two concrete supporting walls (Photo 3).
The gate house provides control of a 2-foot square stone low-
level outlet. According to the Plant Manager, the low-level
outlet has a log bar screen on the intake. The inlet was under
water and not visible during the inspection. The gate is in
good working condition and was operated easily during the
inspection. The stem had to be repaired in April of 1978. The
downstream end of the low-level outlet has been severely scoured
(see Photo 6) and with the added effect from the emergency
spillway directly above, has started to undermine the dam.

d. Reservoir Area

The reservoir area consists of approximately 101 acres and is
used solely for recreational purposes. The upstream banks have
trees growing on them with roots being exposed, indicating
slight sloughing of the banks. Some sedimentation has occurred
directly upstream of the dam.

e. Downstream Channel

The channel downstream of the Woodward Reservoir is a natural
streambed. Several trees have grown immediately downstream of
the dam, and some debris has collected. The remainder of the
channel is very rough filled with many boulders (see Photo 7).

Evaluation

The dam was found to be in poor condition based on the visual
inspection. Some erosion and sloughing have occurred on the up-
stream abutments. The gate house and service gate are in good
condition. However, the downstream spillway face has completely
deteriorated including the training walls. Further deterioration
is likely to continue when water flows through the spillway. Along
with the scouring effect, undermining of the dam has started and

is endangering the stability of the dam. A seep of 7 to 8 GPM was
discovered at the left abutment, thought to be flowing through the
dam. The trees growing on the downstream masonry wall can accelerate
deterioration of the wall.

3-2

. Rt - . Car - N - - - -

AR e A G A AT . . PRI e et B T S
‘__LLLL‘-' LA SN R AP G . S e PR S I P . PO TN ST, N T R S N TR AP A, W S
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Findings

a.
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SECTION 3 - VISUAL INSPECTION

General

The Woodward Reservoir Dam is judged to be in poor condition
based on the visual inspection. The downstream face of the

emergency spillway has scoured badly and leakage was found
near the left abutment.

Dam

The dam is an earth fill stone masonry dam located on the
northern end of the reservoir adjacent to Route 100. The dam
is approximately 150 feet long with a top width of 48 feet and
a2 maximum height of 30 feet. The upstream face of the dam is
protected by a concrete slab and concrete wall as shown in
Photos 1 and 2.

The condition of the concrete is fair with spalling occurring
particularly at construction joints. Some erosion has occurred
at the left and right abutments as shown in Photos 1 and 5.
According to the Plant Manager, Bruce Nelson, this happened
during the 1973 flood.

The downstream vertical face is constructed of stone masonrv
and is in fair condition. Some small trees have been allowed
to grow from the masonry (see Fhoto 7). Photos 9 and 10 show
leakage from the left abutment. The cardboard box shown in
Photo 9 can also be seen in Photo 8 and indicates the location
of the seep in relation to the left abutment. The leakage was
found to be 3 feet higher in elevation than the low-level out-
let which would indicate the flow is coming through the dam or co e
possibly around the left abutment. The flow was estimated at S
7 or 8 gallons per minute.

Appurtenant Structures

3o, e

The concrete emergency spillway is located in the center of }fg;‘?f:“
the dam and is 13.9 feet wide (Photos 2 and 3). Over it sits NRRUNUREN,
an access bridge (Sce Photo 4). The distance between the spill- S
way floor and the I-beams of the bridge is 3.5 feet. The spill- )
way floor and walls are in good condition. One crack has
developed in the right spillway wall and spalling has occurred
along the top of the walls and several other locations. On the
upstream end of the spillway are two concrete abutments which
allow for the placement of 2-feet of stop logs. The stop logs
are placed diagonally between the end of the spillway and the
back of the gate house. The downstrecam vertical face of the

3-1 '__.:.’- T
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- SECTION 2 - ENGINEERING DATA
2.1 Design Data
There is no design information available for this dam.
2.2 Construction Data
ii There is no significant construction data available other than a

builder's plaque set into the concrete wall at the dam site, and
some ccrrespondence on file with the Vermont Department of Water
Resources. The plaque indicates that the dam was constructed in

o 1922 by Barry, Cashman & Company, Inc., Engineers and Constructors,
= Boston. According to the correspondence, the spillway walls and

. floor slab were replaced in May of 1966. Mention was made of
leakage discovered during the spillway replacement, yet no remedial
measures were recorded.

2,3 Operation Data

Operational procedures have been assigned to Mr. Bruce Nelson,
Plant Manager, by Mr. Rich Satterthwaite (telephone 802-422-3445).
Mr. Nelson's duties involve installation and removal of stop logs,
operation of the valve controlling the low-level outlet, and gen-
eral supervision of the dam site. The water level of the reservoir
is lowered in the fall to prevent ice damage to the gate house
during the winter. 1In the spring the level is allowed to rise and
is maintained during the summer months with the placement of stop
logs for recreational purposes.

70 EERES

oy
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A

2.4 Evaluation of Data

a. Availability

'..-, o
v b

The design and construction records for this dam are not avail-
able.

i: b. Adequacy

The structural and hydraulic adequacy of this dam could not be

determined based on original design calculations and plans, but
:} rather on visual inspection, past performance history and sound
engineering judgment.

[ ]

. c. Validity

j:; Not applicable.

’ L
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- (10) Other
- Not applicable.
h. Diversion and Regulating Tunnel
Not applicable.
i. Spillway
(1) Type
;\ Concrete spillway, acting as a broad crested weir/orifice
controlled by 2 feet of stop logs.
l (2) Length of Weir
13.9.
(3) Crest Elevation
r | 1344,
(4) Gates
None.
(5) Upstream Channel
Reéervoir approach channel.
(6) Downstream Channel
o
Natural streambed.
(7) General
) Vehicle access bridge across spillway - entrance to The
l— Farm and Wilderness Camps.

j. Regulating Outlets

The only control of the water level other than the placement
or removal of the 2 feet of stop logs, is the low-level outlet.
) The low-level outlet has a log bar screen at the intake,
: measures 2-feet by 2-feet, and is made from stone. Control
of the outlet is provided at the gate house with a gate and
stem. Capacity for the low-level outlet at normal pool ele-
vation is 119 CFS and at the test flood elevation is 133 CFS.
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(3) Spillway Crest

101 acres.

(4) Test Flood Pool

102 acres.
(5) Top of Dam
102 acres.

g. Dam

(1) Type

Masonry-earth fill with concrete lined spillway.

(2) Length

o Overall: 158 feet.
Spillway: 13.9 feet.

(3) Height

[

‘

h Maximum 30 feet.
r X

(4) Top Width
48 feet.

(5) Side Slopes

Upstream: Approximately 1 on 2.
Downstream: Vertical.

(6) Zoning
None known.

(7) Impervious Core

None known.

(8) Cutoff
None known.

(9) Grout Curtain

L [N
. :
4 .

None known.

AN

- 1-6




T TP A A S A 'S0 s et e S arg ag oo e pee e T T v“%fﬂ
(8) Top of Dam
;; 1349.
(9) Test Flood Surcharge
1351.8.
d. Reservoir Data

(1)

(2)

(3)

Length of Maximum Pool

5650 feet.

Length of Recreation Pool

5600 feet,

Length of Flood Control Pool

Not applicable.

Storage Data

(1

(2)

(3)

(4)

(5)

Recreation Pool

1122 acre-feet.

Flood Control Pool

Not applicable.

Spillway Crest Pool

918 acre-feet.
Top of Dam
1428 acre-feet.

Test Flood Pool

1714 acre-feet.

Reservoir Surface Area

(1)

(2)

Recreation Pool

101 acres.

Flood Control Pool

Not applicable.

1-5
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(4) Ungated Spillway Capacity at Test Flood Elevation

587 CFS at elevation 1351.8. -

(5) Gated Spillway Capacity at Normal Pool Elevation ; ;C:
Not applicable. e
(6) Gated Spillway Capacity at Test Flood Elevation 1; Jiiii
Not applicable. 2 ;53
(7) Total Spillway Capacity at Test Flood Elevation f?::]
o
587 CFS at elevation 1351.8 (stop logs out). " ” iq
. [ * Y
- (8) Total Project Discharge at Test Flood Elevation ) . “éﬂ
gf 2554 CFS at elevation 1351.8.
3
- c. Elevation Data
L2 ™ :
= (1) Streambed at Centerline of Dam ' .
! S |
1319.-. oL }

(2) Maximum Tailwater

Not applicable.

(3) Upstream Portal Invert Diversion Tunnel

Not applicable.

(4) Recreation Pool (Normal)

1346 (includes 2' of stop logs).
(5) Full Flood Control Pool

N Not applicable.
p.
O
{{9_ (6) Spillway Crest
-

® 1344,
[ .
if: £7) Design Surcharge (Original Design)
o
F}f Unknown.
ot
L
=
- 1-4
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Purpose

The dam was originally built to act as storage and to regulate
stream flow for power plants located downstream. Currently
the reservoir is used solely for recreational purposes associ-
ated with The Farm and Wilderness Camps.

Design and Construction History

According to a bronze plaque set into the left abutment, the
original dam was built in 1922, No design or construction data
are available.

Normal Operating Procedures

There are no routine operations involved with this dam other
than opening the low-level outlet in the fall and closing it
and installing stop logs in the spring. The water level is

lowered for the winter duration to prevent ice damage to the
gate house, and is allowed to rise in the spring for summer

recreational purposes.

1.3 Pertinent Data

a.

- and enters the reservoir on the

Drainage Area

The total drainage area for the Woodward Reservoir includes

2.87 square miles of moderate to steep forested land. One
mountain stream drains approximately 40 percent of the basir
southwestern section. The
soils within the drainage area are well drained loamy soils with
mostly shallow hardpan or bedrock.

Discharge at the Dam Site

(1) Outlet Works

The spillway, which is 13.9 feet wide, is spanned by ar
access road bridge. The only other discharge is from a
low-level 2-foot square stone outlet which can be con-
trolled at the gate house.

(2) Maximum Known Flood at Dam Site

There are no flow records available for the Woodward
Reservoir.

(3) Ungated Spillway Capacity at Top of Dam

438 CFS at elevation 1349.
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Description of Dam and Appurtenances

The Woodward Reservoir Dam is 150 feet long with a maximum
height of 30 feet and a top width of 48 feet. It is an earth
fill masonry dam with a vertical stone downstream wall. The
exposed upstream face of the dam consists of a vertical con-
crete face with a height of 3.7 feet and a lower part sloping

1 vertical to 2 horizontal. Dimensions of the slab are unknown.

The gate house sits above an extended concrete slab which also
serves as the floor of the emergency spillway, and provides
control for a 2-foot square stone low-level outlet. A log bar
screen is located on the intake of the low-level outlet.

The concrete spillway is approximately 14 feet wide by 3-1/2
feet high. A bridge spans the spillway providing access to

the Farm and Wilderness Camps.

Diagonally between the gate house and upstream corners of the
spillway is provision for the placement of stop logs.

Size Classification

The dam has a maximum height of 30 feet and an impoundment of
1428 acre-feet. The United States Corps of Engineers' guidelines
place dams with impoundments more than 1000 acre-feet in the
intermediate classification. The Woodward Reservoir is thercefore
classified as intermediate.

Hazard Classification

A failure of the Woodward Reservoir Dam would release an initial
flood wave of approximately 20 feet in height. Due to the steep
mountain slopes below the dam the wave would not dissipate very
quickly. Several homes are located downstream along the banks
of the brook. At least three houses would receive major damage.
One house sits approximately 11 feet above the stream bed, while
two other homes are 14 feet above the stream bed. Therefore,
the hazard classification of this dam is significant.

Ownership
The Woodward Reservoir and dam are currently owned by:

The Farm and Wilderness Foundation, Inc.
Plymouth Union, Vermont 05056

Operator

The dam is currently being maintained by the Farm and Wilder-
ness Foundation, Inc. The contract is Mr. Rich .atterthwaite,
telephone 802-422-3445. The Plant Manager is Mr. Bruce Nelson.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
NAME OF DAM: WOODWARD RESERVOIR

SECTION 1 - PROJECT INFORMATION

1.1 General

a.

b.

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. Dufresne-
Henry Engineering Corporation 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 Dufresne-Henry Engineering Corporation under
a letter of November 20, 1978 from Max B. Scheider, Colonel,
Corps of Engineers. Contract No. DACW33-79-C-0010 has been
assigned by the Corps of Engineers for this work.

Purpose

(1) 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 nonfederal inrterests.

(2) Encourage and prepare the states to initiate quickly
effective dam safety programs for nonfederal dams.

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

1.2 Description of Project

a.

Location

The Woodward Reservoir is located in the Town of Plymouth,
Windsor County, Vermont, in the south central section of the
State, at 437 34.5' N latitude and 72°45.7' W longitude.

The dam is located immediately adjacentsto Route 100, approxi-

mately 2 miles south of West Bridgewater, Vermont. The stream

below the dam, called Reservoir Brook, is a tributary of the
Ottauquechee River.
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SECTION 6 - STRUCTURAL STABILITY

6.1 Evaluation of Structural Stability

a. Visual Observations

The visual inspection did not disclose any signs of immediate
instability. However, the spalling, exposed reinforcement and

undermining of the downstream face of the spillway significantly 4 . .4
reduce the degree of stability of the dam. tj&:
b. Design and Construction Data - ;ﬁ:’
There is practically no design or construction data available I A
and thus, the stability of the dam cannot be formally analyzed. a4

c. Operating Records

Available records indicate scour of spillway channel and that -
repairs to the channel were made. There are no other records —

available which are of significance with respect to stability. ] _,_!

d. Post-Construction Changes
There are no records of post-construction changes.

e. Seismic Stability R !
The dam is located in Seismic Zone 2, and in accordance with ﬁ? 53};
the recommended Phase I guidelines does not warrant seismic :}ii
analysis. T

R
.

e .
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SECTION 7 - ASSESSMENT, RECOMMENDATIONS/
REMEDIAL MEASURES

Assessment

Condition

Based on the visual inspection, the condition of the Woodward
Reservoir Dam was judged as poor. The considerable spalling
and erosion of the downstream face of the spillway and the
undermining of its foundation endangers the safety of the dam,
particularly when water flows through the spillway.

Adequacy of Information

Due to very limited design and construction data, the assess-
ment of the condition of the dam is based solely on the visual
inspection and engineering judgment.

Urgency
The recommendations presented in Sections 7.2 and 7.3 should

be carried out within one year of receipt of this report by
the owmer.

Need for Additional Investigations

There is no need for additional! investigations beyond those
recommended in Section 7.2

7.2 Recommendations

Il b.
C.
4
d.
-
a.
b.
l
\;, C.
. d.
i 7" The

the

Plans should be prepared by a qualified engineer for the following:

Repairs of the undermining at toe of the spillway and design of
measures to prevent future undermining.

Repair of downstream face of spillway and reconstruction of
training walls.

Assessment of the spillway capacity.
Inspection of the outlet conduit and repairs as necessary.

lake level should be lowered a few feet below the spillway

K\ crest without stop logs along with providing continuous monitoring
" during high flows and operation of the gate to minimize flows over

spillway until the recommended repairs can be implemented.
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7.3 Remedial Measures

a. Operation and Maintenance Procedures

1.

3.

An annual safety technical inspection program should be
instituted. It should include monitoring of the seep to
the left of the spillway.

The routine maintenance of the dam should include repair
of eroded areas, patching of minor spalling in concrete
and removal of trees growing onthe downstream face of the
dam and from the discharge channel.

A formal warning plan should be prepared.
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VISUAL INSPECTION CHECK LIST
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VISUAL INSPECTION CHECK LIST
PARTY ORGANIZATION

PROJECT WOODWARD RESERVOIR pATE April 23, 1979 ] ——-#

TIME _3:00 PM - 5:00 PM P

WEATHER Clear, cool

W.S. ELEV. 1342.5 U.S. DN.S. |

- PARTY:

ﬂ l 1. Walter A. Henry D-H 6.

2. Sherward G. Farnsworth D-H 7.

3. Gonzalo Castro GEI 8.

4. Bruce Nelson, Plant Manager, 9.
Farm & Wilderness Foundation
5' ) 10.

PROJECT FEATURE INSPECTED BY REMARK3

8.

9- 3 ‘v.::’]

@

’ 10. %
e

R
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PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR

PROJECT FEATURE

DATE__ April 23, 1979 L:

NAME !

DISCIPLINE

NAME

AREA EVALUATED

CONDITION

DAM EMBANKMENT (Earth and stone
masonry)

Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement of Settlement of Crest
Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indjcations of Movement of Structural
- Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

Rock Slope Protection - Riprap
Failures

Unusual Movement or Cracking at or
Near Toes

'nusual Embankment or Downstream
Seepage

Piping or Boils

Foundation Drainage Features
Toe Drains

Instrumentation System

Vegetation

1348.5 to 1350.
1342.5

Minor cracking, upstream face.
Gravel road.

None apparent. ,l
None apparent.

None apparent. l.

Upstream face - none apparent. Down- )
stream face - too irregular to judge. i

Erosion at both right and left upstream
abutments.

Not applicable. l

Not applicable. (

Erosion at both right and left upstream
abutments. .

Not applicable. T
Not applicable.

Seepage at left side embankment, 10+ feeti
from spillway, 3 feet above outlet. 1

None observed.
None known.
None known. ‘

None known.

None I
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- ' PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR DATE April 23, 1979

PROJECT FEATURE NAME

DISCIPLINE NAME

AREA EVALUATED CONDITION

DIKE EMBANKMENT NONE.
Crest Elevation

Current Pool Elevation

Maximum Impoundment to Date
Surface Cracks

l Pavement Condition

Movement or Settlement of Crest
Lateral Movement

Vertical Alignment

[ 4 Horizontal Alignment

Condition at Abutment and at Concrete
Structures

Indications of Movement of Structural
Items on Slopes

Trespassing on Slopes

Sloughing or Erosion of Slopes or
Abutments

- . Rock Slope Protection - Riprap
] Failures

Unusual Movement or Cracking at or
Near Toes

Unusual Embankment or Downstream
Seepage

‘ ’ Piping or Boils

Foundation Drainage Features
Toe Drains

Instrumentation System

Vegetation

P .. e,
o PEIRI N Wl i S . {




— d Ll A o~
e . ".‘.,'.'.*'...."F'.'r.'_?.r.i'f T
o e ‘g e et Sttt et e A s S - f
e AN LA e e — CB =

"1 e
T
" : PERIODIC INSPECTION CHECK LIST
PROJECT WOODWARD RESERVOIR DATE April 23, 1979
PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS - INTAKE STRUCTURE

a. Approach Channel Below water surface, unable to pass

g Slope Conditions judgment.

I{ t

b:{ Bottom Conditions .

h Rock Slides or Falls

f Log Boom

S Debris . -
b Condition of Concrete Lining ™ E

E!~ Drains or Weep Holes B ;{v

.- b. 1Intake Structure Below water surface, unable to pass

Condition of Concrete judgment

Stop Logs and Slots

T Y Y e,
T e
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PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR

DATE APRIL 23, 1979

PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General Condition

Condition of Joints

Spalling

Visible Reinfofcing

Rusting or Staining of Concrete
Any Seepage or Efflorescence
Joint Alignment

Unusual Seepage or Leaks in Gate
Chamber

Cracks

Rusting or Corrosion of Steel
b. Mechanical and Electrical

Air Vents

Float Wells

Crane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates
Lightning Protection System
Emergency Power System

Wiring and Lighting System

Good condition.

None visible, below water level if any
exist.

Minor spalling.

Left corner, ice has chipped off corner,
minor to total structure.

None observed.
None observed.
Not applicable.

None observed. Gate was shut at time of
inspection.

None observed.

Not applicable.

None observed.
None observed.
None observed.
None observed.
None observed.

Good working condition. Repaired April
1978. Hand operated.

Not applicable.
Not applicable.
Not applicable.
Not applicable.
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PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR DATE April 23, 1979
PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION
OUTLET WORKS - TRANSITION AND CONDUIT Not Applicable.

General Condition of Concrete
Rust or Staining on Concrete
Spalling -
Erosion or Cavitation
Cracking

Alignment of Monoliths
Alignment of Joints

Numbering of Monoliths
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PERIODIC INSPECTION CHECK LIST

- s =
PROJECT WOODWARD RESERVOIR DATE _ April 23, 1979 .v#
PROJECT FEATURE NAME ': : Efé
DISCIPLINE NAME R
I -
AREA EVALUATLD CONDITION S

OUTLET WORKS - OUTLET STRUCTURE
AND OUTLET CHANNEL Not Applicable.

General Condition of Concrete

Rust or Staining

Spalling

Erosion or Cavitation
Visible Reinforcing

Any Seepage or Efflorescence
Condition at Joints

Drain Holes

Channel

Loose Rock or Trees Overhanging
Channel

Condition of Discharge Channel




PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR DATE___April 23, 1979

PROJECT FEATURE NAME
DISCIPLINE NAME
AREA EVALUATED CONDITION

OUTLET WORKS - PRINCIPAL SPILLWAY
WEIR. APPROACH AND DISCHARGE CHANNELP

a. Approach Channel Under water.
General Condition Good condition.

Loose Rock Overhanging Channel Not applicable.

Trees Overhanging Channel Yes.
Floor of Approach Channel Lake bed with some sediment.
b. Weir
General Condition of Concrete Good.
Rust or Staining None observed.
Spalling Minimal.
Any Visible Reinforcing None.
Any Seepage or Efflorescence None.
Drain Holes None.
c. Discharge Channel Natural river bed.
General Condition Good.

Loose Rock Overhanging Channel Very steep slopes 1:1-1/2 (V-H).

Trees Overhanging Channel Several.

Floor of Channel Boulders.

Other Obstructions None.

d. Spillway (Downstream Face) Concrete Structures

General Condition of Concrete Very poor condition for full height.
Rust or Staining Very poor condition for full height.
Any Visible Reinforcing Very poor condition for full height.
Drain Holes None.

Training Walls Very poor condition, training walls

all gone, severe undermining.
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PERIODIC INSPECTION CHECK LIST

PROJECT WOODWARD RESERVOIR

DATE April 23, 1979

PROJECT FEATURE

NAME

_DISCIPLINE

NAME

AREA EVALUATED

CONDITION

OUTLET WORKS - SERVICE BRIDGE

a. Super Structure
Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Underside 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

Not applicable.
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PERIODIC INSPECTION CHECK LIST

PROJECT _ WOODWARD RESERVOIR DATE April 23, 1979

PROJECT FEATURE NAME

DISCIPLINE NAME -

AREA EVALUATED CONDITION

t

'
v p ‘ ., ‘.
®L .,

RESERVOIR AREA

4 ’

i oo, )
" N v 4' . .
TURN RN L S

Stability of Shoreline Some erosion.

Sedimentation Not observable.

Changes in Watershed Runoff Potential Minimum.

Upstream Hazards Possibly a few homes are reached by

high flows over dam crest.

Downstream Hazards Several homes. -

Alert Facilities None known. T

@
- T3
Hydrometeorological Gauges None known. S

Operational and Maintenance O

Regulations None.
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"WATER RESOURCES
[ER, YERMONT

OFFICE MEMORANDURM

DATE  April 6, 1966

‘or the Record
Donald W. Webster
ICT: Woodward Reservoir Spillway Dimensions

On April 6, 1966, the writer measured the spillway section of
Woodward Reservoir and found the following:

Width of spillway « « « ¢« « ¢« « » . 14 feet 1 inch
Height of spillway walls above
spillway floor
West side o ¢ « o ¢« ¢« o« « « 3 feet 5% inches
East side . ¢« o ¢« « &« « « « 3 feet 4% inches

This gives a capacity flow based on a coefficient C = 3.3

of 27 cubic feet per second. G
<87
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(2) Installstion of a suitable anron below the overflow
channel to check scour a4t the base, and

(3) possibly, some reliel of the congestion at the entrance 4 :"j
to the overflow channel, S

SUEPHE H. HAYHROOK
HYDRAULIC FINGINEER

o At I Mgl

'uhliopﬁervice Commission
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ec/mber 9, 10952

Y
L

.'~ -

o .-ﬁ

.'\.‘

e

oy

N s
S ' 1

..........




iorizontal slope.

Directly underneath is a low level, regulated outlet. It is

.3 ft, dfa, conduit equiped with gates and trash rack at the up-
itream end. The gate house sits at the entrance to the overflow

‘hannel,

ments on *nszection

The dam was more recently Ilnspected on Nov, 16, 1952 at a time

'n the reservolir was well drawn down. Observations were as follows:

(1) On the downstream side, the stone masonry wall shows a
locallzed weankened condition in the vicinity of the over-
flow, A concrete lining below the overflow channel to
provide a wster face down the vertical wall is deeply
scoured from the action of water. Also, there 1s gome
foundation scour at the base because of the wncontrolled

vertical 25 ft., drop of any water passing through the
overflow,

(2) The concrete lining on the upstream face shows spalling
and cracking malnly in the upper portions,

(3) The overflow channel also shows & surface condition.

(h) There is conrestion at the entrance to the overflow
channel due to the location of the gate house dlrectly
in line and in close proximity,

(5) The structure has a masstve section which enhances its
stability in general.

iclustons:

In the writer's summsry report on dsms, this structure was

'ssifted in Group IT as being capable of gome damage in the event

'atlure., As such,

it should be maintained in a reasonable condition,
‘ticular attention may be directel to:

(1) Malntenance repairs,
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Woodward Reservoir dam is owned and operated by a group of

water power operators, among whih are two electric utilities.

Because of this connection the dam is reported to this Commission.

Pertinent dsata 4 -

l. Location of Dam = Tributary of Ottauquechee River, town
of Plymouth,

2. Ywners of dam = Bridgewater "“oolen Co., Woodstock
Electric Compeny, Harris Emery Co.,
and A. G. Dewey Co., - combined to
form the Woodward Reservoir Corp.

3. Purvose of dam - Storapge for stream flow regulation
‘ for power plants downstream.

. Size of reservoir - Surface area is given as 100 acres,
volume is estimated at 40,000,000
cu. ft.

Se. Dralnage srea - About 2 sq. mi.

Description of the dam

This dam is essentially an embankment retained by an unpaved

mesonry wall on the downstream side. It measures about 150 ft. long -
and 30 ft. high at the maximum section., It has a top width of about

50 ft. While the downstream face is vertical, the upstream face

slopes at about 1 on 1. The latter Is protected by a concrete slab

L e
which also serves as » flow retarding element. The dam is on a hard T  5{
pan foundatfon, tff

A rectsngular, concrete-lined overflow channcl is provided near - fm;;i

the west end. [t f5 L ft. deep and 1i}.5 ft. wide and has a practically

''''''''''
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June 9, 1953

.//ar Carl Bennett, Supt.
/ Woodstock Vlectricvﬂgggany
5 “W65dstock; Vermont éf‘”-~j \
e N

Dear Mr. Bennett: '
/"‘ \\
I understand that your company has an
interest in the Woodward' Reser.oir dam located in
the town of Flymouth. For this reason I am sending
you a copy of my report on the structure as sube
- mittcd to tho Coumisaion\g“tqr an inspectlon last
fall, Do
l ( \\ \ \\\/
I have. again inSpected this dam in May
. and found,.for additional comments, the overflow
» cluttered uith debris, -a minor seepage condition, . :
and insufficient freeboard. o _ . oo

\~ ‘Your attention 1s invited to my appraisal'f
of the ritness of this dam. '

Very truly yours,

STEPHEN H. HAYBRCOK
HYDRAULIC EUGINEER

- SHH/ef

Enc.

...........................
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n‘Dgar Mr. Sharpe: ' //::\\ \\\\\

R - . Juhe 9, 1953

Mr. R. M. Sharpe, Vice Pres. v
_Bridrewater Electric Company .

" Bridgewater, Vermont™ "-'"7/““~w~§\\

I understand that your c mpany has an
interest in the Woodward Reservoir dam located in
the town of Plymouth. Por this reason I am sending
you a copy of my report on the structure as sub-
mitted to the Commission after. an inspection last

ran._ | ( [ \\ D

I have- again inspected this dam in May
and found,-for additional  comments, the overflow
cluttered with debris, a minor seepage condition,
and 1nsufficlent freeboard.

A\ . S
\\Your attontion is invited to ny appraisal )

of the fitneas of this dam.

“~

) Yours very truly,
STEPHEN H. HAYBROOK
HYDRAULIC ENGINEER
.SHH/ef \
Enc.
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OFFICE MEMORANDUM

-
ko For the Record
{eNH Andre J. Rouleau
lEiiECT? Woodward Reservoir (Plymouth Pond), Plymouth, Vermont
)
\TE: December 30, 1970
Received a telephone call from Mr., Earl Cram on December 28,
. 1970, who has a camp on the pond. He was concerned about the pro-
cedure for registering concern about the management of water levels
of the pond. I had suggested to a colleague of his that he should
write a letter outlining the problem.
In general, the lake is drawn down in a 2 to 3 week period,
r to about 12 to 15 feet below normal summer level. There is more
' than 20 acres left when the lake is drained to the bottom of the
dam.
In 1963, drawdown commenced in mid-August in order to repair
docks at the Webb's. Actual repair started in early November.
- In 1970, drawdown commenced in mid-August to repair the dam.
Actual repair started in early November,
- The point that Mr. Cram makes is that these objectives could
| still be attained without an early drawdown which adversely affects

the other landowners on the pond and also the general public who
views the lake and use the Fish and Game Department access.

He also wished to alert us about a building foundation on the
lakeshore in the vicinity of an island which 1s about 2 feet above
' the water level (southerly of the fishing access). The reported
: price paid is $25,000. for 1% acres, which leads him to expect a
major use of that land with no apparent solution to pollution.

9 | RouTING
" L\.;“;Rn‘.
70 l:iOTL'D DATE
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INFOPMATION ST'ITET

) ., ;
Name of Dam . // /i v~ AL, Town e K
4
7/ c— " —
Owner L el L sl Name of Stream_ 9l .c-loe frg Zacl-
’Z"'Y“" ¥ Ll ks /_‘slll~‘ » (E"‘\-lv
Address /.. "L (e / Classification
/’,(’»;-'u-/ D8/
U.5.G.S. Coordinates: Lat. 3% 24" - ;" Lona. Zy*'J;' of 2"
U.5.5.5. Man_ fledo o b Ligy Aerial Photos /I .- H (G- 2d:7
/i T ‘:1
U.S.G.5. Elev. 2 Snillway 1344 , L
: roL
. - e ! e 4 “. .
Total Length of Dam /487 1% Crest ""idth of Fmeraency Z% /3-7 D
Snillway " |
/ =
o : . , / -]
7idth of Ton 4 Maximum Heiaht \XQ 28,5 .
;
.
Snillway Canacitv: ™rincinal Mmeraencv :
Pond Areca 70y Ry Nrainade Aren By,

Pond Volume: ‘ormal Tlater Level NDesinn 1icn Water Level

riaximum YJater Depth: ‘lormal “Jater Level Nesion Hio Yater /o~
Lavel

Storaqge Nefore Emerdqencv Spillwav is fised

Use of PReservoir T mrn e n L

Description of ham: - , P
P .5‘-//;‘,9 7”"“"'"‘7 OAned ,é‘a«,cz /_‘,l/{/
¢/

Descrintion of Snillwav(s): ﬁﬂ /. :
e Ly [ L,y Ce ™~

:
e
. Desianed bv Year "uilt
v, Hearing Date Nrier Nate
o
‘9 Additional Remarks:

{
-
.
.
.
.
.
b

T
-t TS
. % .
T .-‘w,»\"-'v . -
- SR e .

RN - SN o
VAPE PPN VI i v iy WA W YN WS W, 1. W, A




AR TN e et N =y ’ - el LT : s R - - -

Puymoor
= 38-s&

v . . N
q.
St Lo
T ’
O oL
P
L
i A
s . . H 1 e e -
- - s
-~ hd T e
4 ; 1
1 : . . . ':.,
HO IR
L. TR IS AN
. .
- - e c o -
- 1 .- PR S e . e L : . ey
: . . ~ C e T
W e s . . b - - amw- .
Loy . .
" R ) . N o . e .
[ e S——— ¢ ~ . : [
. . R . . . .
e AR S S . =~ ., AR PR '.' . .
ARCE . .
TN e -
-~ ° - - . e
e 1
. et . N A
B ™ v tee p
- N A : B
- v . i -~ o
. . . pem s
- . ' K ¥
. .
v VoL, . o
. o . o, )
: v L. : . N ' M .
IR .. R " DA . .
. ¥ ] - :
3 .
B

DERY

i

Laae, i
: s
- 9-.

S
K LY -
€ s i, m

" - v

-
iz v

LI - -
). TP TN TSN



o Ly e AT i
- W WP N TR W SR R AP

— -

)
Weopwpro K.EsEevolr.
PLymooTH

June 14, 1674

DAI‘J\

L EEEL s

L TR Y met‘s ,T-g .
- e . . ' .
. 1

R
|-

b aned
-
t
t
.
.
1
’
.
LY
-
1
‘b

e N R D . P
- . B g 2 . - ]
g . - ) . )
vy ‘ Lo ey - . -
v . ce . PN b
LR 5 M . - < e Y ‘
A - . - . t v , ’ ~ i
2ot e St et P "
PR o T . - . “ e

»'. ‘
-
!
'
}
:
.
.
S

.

.
.
'

~beaty,

1
t. - - f
. . . R ' Pr ;
> . 2o -
!‘_.. 4N . Y ~ " A
g s."'é, N ".. “"I \-"4 Ralind oo T e e . . A P
> der 344 B w4 AN ¢« e - < . . F.o
<7, § - _ - - PR S . D -
e ! . [T ) e L.
-3 B oo A P ! RS
- . ;
4 ' , .-_,.-,.J T B AT .
; 4 e s - - . -
{ e ———ten. — . . - ‘ ~ -
""."W PRV - e T, - et —y- *
e - cv e LR \
r - - - .. - - 1 ~ Y \
4 Pemee R PO . . N
. - . < N .
A . ) L PN ." -
: " O Lol
L. -4
- ¢
. ) . ) 5
T . E ,
PR DU A T ST DD ST S L_-." PP TR R

A eﬁwt"ivvrwr: ,.-(r-o;-,f ’— """""""""W"“;“\i'* » v~ ot .
: I ‘ N oLl
v . \ . \

Blopt e EVA R, G s e S bt s
AT NGPSEAAP- RSP GO VN . ,

N e meama s et ANMIE e emne cen e

. TR o SERE R TR S A 2

f
| RRIPIR
| Gaduiasath ot ENnsy

— L8 L ee—

v -q..“«‘ﬁ‘vn

BT Lo R YN ."M

-
+

VA b ak

v yis

Looxine w\’_

Rre. 120
1IN BAacRG-

-
—

Leorne  Scur
FRowm BUpLr

-

< iLLwWa

OVER

Aals




Frod W, el
b ERCAR
L ‘ . P u. e
b e . el .
. . . T 3 1 N . . .
] AT ”
[ .
w .- FEAEEEREN! " . ®
. S o o8 ! R T B R R I A £
3 . < - . SO
O et -2 - s = o . e s e
s ST iz ey SR LT TS E ®
;. c e i Ve v, SNy TSNS S ¥ ] e -7F5 v
5 Lmbi=T Fat o toh e .sufru .\.}l..v.nm L RYR =
5 WS Bwdny Tmg . ) PR Z- e
. ', = %% 2D ISR ] O P, - TG . K
w. hl:.ﬂ/td CioLHg € .WJ _\:_. - (Xeoats g g a2 g , N lqu.l\ & WVYIUSS ) UDI.MUI wﬁmlpluw.l.. e oLy b .
oy S o - o N . '~ - - IO LA R TR O L : .
LI LDl N3 w2 &+ NE ) / . b .. y el
. . J “ o S
3 Citeed A LAna LN ) g ‘9 —e et i
" < — - - 4 o
o YIH o DNOD B . .52 N
: FD M3 0T WS £ . . “ - Yoy LTSS
0 / i % Y
) v / [} _ J
p . 5% c
A ; I b} \ . .B = 7,6t ==z IS ; 5
p ! S\ e L — < bt b
' ettt ZTNE TR L T 1 b
. . e A [ - .4 .
! p= \ T 2 i e oo == o d
L N g \ ! / ’ opren BLED ;
. 7. . ﬂl S~ ,‘f - .m.llil. ~ e - VrR - i
- I X o R . Dl 3 QPR < - 4
b ] | P e ) .. -~ o !
f - PR —— ) _ -~ . K '
e w n.ky!)mw( ,wﬂ._cw w " N. Q.*U.UH.WU : 4
1 wry 2VUS F 4o | E
-. “ / _// “\QQ m A'Hh.mmlﬂ'o — ——— J.. l._!' —- 3 5
- N BN i f] “ s 2GS HEl =0 X 4
¢ ' o N \ [ R R I B ._qu.vch.,vi.\..l T, - Y re . '
i ! m/ \ L ¥ [ R .,lvlllu bL-vl -2 P DRI BN '
p N w.w 0 ot ey ,
-. ~ —_— — P S, M ‘lo”w,‘. I ® «
i —— e — — — ‘1 s a7 " - —— — — — D _— = . x
Pl Nt KA SR 1PN €A o 4
8 Pis ¢ Y [N —l 3 AR
| ' CirON/ v mm v»h"..u.,.n e _ - g “
. ) ..m gl b - N Al 2 . ..u
? r « ST iy MROD D ®
- 3 H 1) ¥ .
! . SR | PR . "
m_ p LT T - HEGE BN RN B g
//n.. ' » - 1 N\ : L .. 7 . .. s ‘d
. g e \\/ pe— LGl el RN ESidpy YUY P
3 i/ o »L , 1Tl . i S py > , R
4 i t 7 . JU ROV T !l”r”q’ll"llrb‘l.l". Y ' .
f H ‘ ..\\ ) e A N e !
i \m/ _ < ..lﬂ‘i.’lllli R L) n...lf.u\.mi"uﬂlu TN
) ¢ — . -
. \ \ \mllhk. T ——— ‘1/
\ IR (s Ot h.

e "Rl

| _Sall il talt Mok wals

T

v

L]
A.\.: careal FHIYLE VST SUS

R

Y%

e A em e Teey =,
TATSTT e 4

b

[

QUY AW
7




AR s iubu i e it S e bt R R o Sk S i A A S A AR A A e e 0 e 8 S R/ e T S A A Al Anis Sl I NG G AP

.....

Remarks: The ghove questicrs are framed for a pond TO 3E CCISTMUCTEN. This is a repair -
job which decsn't need doin# now, but is more conventént now vecause thae Town is putti_[
in 2 new brid-e ovir the spillway with I-beams We propose to re-surface the floor of %
spillwey L-6deep -~ :erhaps 2" would ¥~ - . "ficiemt; we'll be glad of your counselme -
to set up new side valls just inside. c-‘wmresent cracking walls, probably-8% thick-(le: -
if you think less would do) Since tne men andﬁqulpment are about thr u vorking at the -
Camps, we would like to catch them ngned ..................... /{( ..... /BN AV7Y /¥ M——
now, to save expense, Please let us : ’\ ' Wher)

here frem you soone
-- Ahd Donald Webster,
Rot& R3S ToEn 34 hith 178 LppiR¥eBA We pihien writing. KBW. o

and Specifications. . e

i
Name of Engineer, if any . .o i 0 i i v et s

Note No. 2: Enclose copy of letter of notice to se-
lectmen of the town in which such R
dam is to be located. Form m S




R A I L N, v i Yl Ml A
- R T T e Ten AT e W T T T T e T e A RS e Pl SRR AT R i A e i g

State Ofi- e Building
Montpelicr, Vermont

(AL Ay

r~ APPLICATION FOR CONSTRUCTION PERMIT FOR DAM ARACE
Owner FAR! AllD WILIERNESS CRIBS .. Date AFRIL 1st, 1966 . . .
=P, 0. Address Plymouth Union : .:'{;
-9 4
............................................................. § Tel. No. ,57-2141 . (Wdstk) ' e
" “Location of Structure: '
: ':Town Plymouth . o o Shown on USGS Quadrangle .. . ... . o
o .
_ Name of §teein 1.ke: Woodward Reservoir at inches south of Lat. . ... o
north R
T and .. inches east of Long. ... SN
west DR
Directions for reaching site from nearest village or route intersection: » *.“;‘“;
(see sketch on reverse side) “urn south on Ete 100 from Route L at West Bridgewater. =
4 2 4

" This is an application for: (New Construction) (Alteration) (Repair) (Removal)
(check one or more of abovel

o This pond is tobo-used for: swimming, canoeing, fishing, etc. . ...l
> Dimensions of Pond: width } nile . length 1% miles = area Somebody.said. 100..acres.......
Maximum depth of water immediately above dam: ¢, 10 feet. . e
Volume of water in cubic feetover 500,000 - e
B _ Total length of dam:  / 4/ J" ;\4‘ B ................ et

/’
] Crest width of spillway: [/

" Height of dam: A ( A
P Width of top: ‘/J‘ .....................................................

:-. Width of base: -b.;,/)?//,za.zv/{]é ..;{,';", mg WW{’
/ v

Type of spillway construction: ¢t~ {7 OO EPPP OO PPPPRPPS ;

. L, . L, ,

Type of dam construction: SPAPUREIRE (S (// ~eil L exe (. . 1(/ 4 ) ....................... g
= Spillway scction will be set on: (Bedrock) (Graveh (Clay) (Til) ¢*« ‘H(_/ . ...
- (check one of above) el
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APPENDIX B

PROJECT RECORDS AND PLANS ..
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*+" RTMENT OF WATER RESOURCES » o
_ MONTPELIER, VERMONT

OFFICE MEMORANDUM

DATE  May 10, 1966
f_'“flro: For the Record

FROM: Donald W. Webster RS

a8
"

.-+ SBUBJECT: Woodward Reservoir Dam . oy

- -~
[

S On May 10, 1966, the writer went to the Woodward Reservoir to inspect the R
e status of the outlet structure in accordance with instructions from the .
Commissioner's office. The contractor was on the scene and in conjunction -
with the writer, looked over the conditions at the outlet. The concrete 5’ ,:.f
wingwalls and sidewalls of the spillway had been removed preparatory to ’ "
replacement. The floor slab of the spillway was still in place. A readily

apparent leakage under the spillway was visible from the area where the

sidewalls were formally located. The holes under the slab apparently extend N
throughout most of the dam. However, the full extent is not visible so long 5
as the slab remains in place. The contractor wanted advise as to repair and oo
was Iinstructed that the Department of Water Resources was not going to supply '
such technical assistance but that Mr., Webb, the owner, had promised in

October of 1965, that he would contact Peter Gratiot of Woodstock for engineering .
assistance, The contractor was told by the writer that the State of Vermont :
would suggest to Mr. Webb that the services of a professional engineer, Peter T4
Gratiot et al, be obtained and that the spillway floor be removed in order that ool
a full visual inspection could be made by the engineer in preparing a method -

of repair. He promised to convey this to Mr. Webb. o

The other two items that Mr. Webb w: s concerned about; the septic tank
situation and the filling of the lake, were checked into by the writer. It
does appear that two new camps have been constructed on Woodward Reservoir E
at which septic tanks are being installed with no leaching field and in fact, R
direct discharge from the tank to the reservoir. This matter should be looked R
into by our Water Pollution Control Inspector. The second prcoblem of filling
into the reservoir concerns an area perhaps 100 feet square about one-quarter -
mile south of the outlet structure. The contractor was told that there is no e A
State statute inforceable by this Department which can prevent such occurances. Co
Indeed, there would be some question as to this Department's responsibility RS
even if the "Lands under Public Waters'" Bill had been enacted by the last R
session of the Legislature as an determination would have to be made as to e
whether this is initially a public water of the State of Vermont or whether

if a probably artificial reservoir falls in the realm of private property. ® _
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Mo FARM AND WILDERNESS CAMPS
i J. N \%Qé;o wb  Timiderlake « Indian Brook - Tamarack Farm » Saltash Mountain - Flying Cloud : ]
ot e € PLYMOUTH UNION, VERMONT 05057 D'T—!

WINTER ADDRESS: Woodstock, Vermont 05091

October 22, 1965 L

®» q

. Rheinhold Thiene T
Commissioner, Department of ‘Jater Resources AN
Montpelier, Vermont e
Dear !r. Thiere: o
» 1

I am still awaitine a reply to my letter of some tinme
ago to you about inspection by a comnpetent engineer of the dam
on the Vioodward Reservcir,

Personally, I an not in the least concerned abrut the condi-
tion of the dam, for I think it is all right, and that the small | '
loss of water has been roing on for years, probably, and presents ' |
no danger of anything mare. However, if we have rot to let down L
the vater, I :ant to do it bafore cold westher, since we have to ;f'»f’.‘
close the dam by the time the water starts to freeze in order to C
get a goo head far another ycar. S

Will you please let us lknow, therefore, whether to forgat
about this, or to expect a visit from yowr engineer. If the
latter, I should be clad to k:ow when, so I can get a chance to
zo out there with him and open the gatehouse, and also discuss
the whole thingz with hime After Friday of this week, I sha'.l be
in lVioodstccke.

Sincerely,

.//\/{/L e (L é¥; . Zé—][t[/\

Kenneth B, Wel*ih\\\
! ROuU
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FARM AND WILDERNESS CAMPS *:

Tomierlabe « Indian Brovk « Tamarack Farm « Saltash Mountain - Flying Cloud '?-_

PLYMOUTH UNION, VERMONT 05057 i j

WINTER ADDRE>s: Woodstock, Vermont 05091 '_‘

October 11, 1965 ?;}-f

Mr. Rhoinhold Thieme o~ Ao

A Department of Vater Rescurces '.-_-_w.-.*'.

- Montpelier, Vemcnt

Dear Y. Thiermo:

n You may remenmber our little talk at the spring meeting of the
Vermmont Camping “#ssociatione.
;-, Ve have a problem here about vhich Rex Jillson may possibla
t have written yous. ‘e have been losing a little water thraugh our dan
p on Plyrouth Pond (Woodward Reservoir)., It is not a bad leak, and it has
i.’ probably been going on for years, but we should like to have it inspected i
by some competent enginecr. Since the lake nas a capacity of over =
i - 500,000 gallons, Rex 8aid that you people should be brought in on this.
I should be hapny to know of when such an engineer might conme, so
':', K that I could be there and talk with hime Of course we are very anxious
- to save any large bill at the prescnt time, since we have ndbudgeted it,

but I suppose we will have to do what is immediately essential for the
safety of the dam.

Sincerely,

&4444&7%/ '67}/{_/"14' | -«-Qj"

Kenneth B. Webb W

.‘..: kbw/fm ’ .::_.::;1
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I 1T OF WATER RESOURCES
MONTPELIER, VERMONT

OFFICE MEMORANDUM

oate  October 26, 1965

k “For the Record
Di Donald W. Webster

JU
BJECT: yoodward Reservoir P[JJC}J”Tafi ,3>4&‘

The writer contacted Mr. Kenneth B, Webb of Farm and Wilderness Camps,
Woodstock, Vermont, in regard to the leak at the dam on Woodward Reservoir.
It appears that although there has been surface deterioration of the masonry
I face of the dam over the years, the problem involved at the present time,
however, is that of a leak around the gate structure. After discussion with
Mr. Webb, he was advised that this probably would fall in the nature of repair
rather than of reconstruction of the dam. However, he was further advised
that should an. investigation show that the dam or a portion would have to be
reconstructed then it would not be either ethical or legally possible for the
r. Department or representatives thereof to take an active part in the design of
'’ any improvements.

Mr. Webb stated he was cognizant of this and the reasons for it, and :zgreed
that he would contact Mr. Peter Gratiot for advise,and if the matter was simple
repair or maintenance then there would be no further need for action by this
Department. If, however, it should necessitate reconstruction or other
involved work, then this Department will be advised and the necessary legal
requirements will be met.
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Tunberlake « Indian Brook « Tamarack Farm « Saltash Mowuntain - Flying Cloud

PLYMOUTH UNION, VERMONT 05057  -=

WINTER ADDRESS: Woodstock, Vermont 05091

Npril 1st, 1966
llegors. Mola ™»-is, Chnm.

Hervey Croy

Nonald K. :lertin

Doy Friendss
ilis is juct to infern ywu in conplionce with the law thrt wo 2re going

to nale the ninor repsirs on the apillway ot Woodward before you put in the now bridge. ¢
Ye are apolying to tlo Wa-er lesourfes Board for permission to noke these repdirs, since |
thoy s roquircd to assure the safety of any dam impounding more than 500,000 callong
of water. =
‘ncidentally, we find thet tho inke is regarded ag "privato", sinco it -
ws form:»t orig nally ly building tho dam. This is nous to us, and interesting, since ’
if gome of thoeo throttle-hapuy vatoregkicrs o prefor to infest small lakes ratisor _ QJ‘
than poing to Bomogoon or Champlain tecome too dangorous to owr canoeists from 4ho :-'f

three camps on tho Tegervoir, wo nay be atle to do somthing sbcut 1t.

o

Vo cert~inly arv gled to h-ve the I-bdams going in (and t® hopo-a slight-""
ly wider bridgo) for it was somctimoes hord to prrsurde a new driver of onc of the big
busges at the start of cemp tint o shanld no over thab old wooden bridge. “vr only

tolving=point wes that the bridpe hadn't gono thru yot! L]

Sincorely,

et HTE Z)?/é

PSe ticrrioem 19 just wvaiting for tlc “above permission from tlo WIB

to get atorted on tlis jobe WY

...........
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APPENDIX C
PHOTOGRAPHS
1. View from right abutment showing gate house.
2. View showing left abutment, gate house, spillway and access bridge. -_‘d
3. View showing gate house, spillway and bridge. : ‘”“-’
4. Close-up of spillway and access bridge. :
5. View of right abutment.
6. Downstream view of low-level outlet. - .
7. View of downstream channel and downstream masonry face.
8. Close-up of downstream face showing exposed reinforcing and PY ~ d
remains of training walls. i
9. View showing seep downstream of dam. - 4
10. Close-up of seep. |
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#1.

#2.

VIEW SHOWING LEFT ABUTMENT, GATE HOUSE,
SPILLWAY AND ACCESS BRIDGE

c-1
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#3. VIEW SHOWING GATE HOUSE, SPILLWAY AND BRIDGE

Ef: #4. CLOSE-UP OF SPILLWAY AND ACCESS BRIDGE
c-2
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#5.  VIEW OF RIGHT ABUTMENT

#6. DOWNSTREAM VIEW OF LOW-LEVLCL OUTLET

c-3
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#7. VIEW OF DOWHSTREAM CHANNLCL AND DOWNSTREAM
MASONRY FACE
- e : .ém“-“.mr.ﬂﬁw—ﬁj,‘——jl

#8. CLOSE-UP OF DOWNSTREAM
FACE SHOWING EXPOSED =
REINFORCING AND REMAINS
OF TRAINING WALLS
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APPENDIX D
HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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#9. VIEW SHOWING SEEP DOWNSTREAM OF DAM. NOTE
CARDBOARD BOX LOCATION IN THIS PHOTO AND IN
PHOTO #8.

#10. CLOSE-UP OF SEEP S
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DUFRESNE-HENRY ENGINEERING CORPORATION

rM4LZ:O'J/-~D — ——— SUBJECT L/ffl‘.’uf«-O LFioiaz o, SHEETNO. _d_ oF 32 =
\TE _2-29 =78 Tesr 2 oalD JOBNO. ©4-0090 B

ry  bd1TH SIGMNIFICANT HAZARD —
IS7 Floo D /08y —> S Brl T

Foe /ang 000 — FZony SOis C&A/J'a‘/prOA.l SseurcEe

/780 yr2 RIS IIE = S 6 (47-‘5)
Dermn/iuT Soic TYPs e
cveve Mo 73
Sl A1 DDLU TET

Flicrt £S5 —ro027

soope  PERC DiscHrenE = /S0 CFs.
TR TRGLE 2%y 7, 75[//53) = &2 eFs

For. fo PMF - Frzeat Cozes e LRIGGnITTES /%ﬂr/uvu /:/D?ao' #1157 m
DISCH S M PHRSE T Dird :—‘AFE”’?" TNUESTIEA 77 'l;_'
FLrt Gomrr LA 2.7 =5 an
Ve pryyr = oS (34;',’0\‘(/2.?‘7) = Z5/6 <S8
« 75(251C) T 2437 .5

USE Db PRLE FeC  TEST FLoed, Dee 5O 7HE Adassee
O SHORES LOwAS STREADRA

o  HCe- L CLOMPLTLE . PROCGRAM,

TEST Loy, (Vapra=y = 4732 ofFS

- oTSI. ars
ROUTED TEST RLocD WTFLOW = o

USE  288e  mro =T Flesn

R N
LT
U T I T N W S R




-

kA

vy

S

©

N

B R % ~Ria~

.

-~

Ny

WLTR e

Bl ek Ba i

.

A N N R

e

o000 90

sev s ge 00 eer g

——— et -




STATION

INFLOWRIC, QUTELORRCC AND OB SERVED FLOwROC
2000. 4000. 60C0. 00V [CEITN 0. Qe 'Y Q. Qe Q. O
PRECIPILC AND E3CESSEAC

OLLtltlLl.‘L‘Ltt“‘tttt

0.0 c.0 9.0 0.0 0.0 .0 0. 9.0 0.0 o2 0.8 Q.4 .
9 10t
0 20t
[ LT
0 &0t
o sot

- - 0 0 O D U ) Ep S ST D D o D D P D D AP D et P W S ED D WD G oh G B W D S NS SRS G WD D G S ED Y 0 S

§ 2Ct
§ 30t
1 €I
1 %01
1 edt
2 101
220

2 et
2 a1
2 %ot
2 o0t
3 act
3 2¢t
3 sot
3 a0t
3 sat
3 ocCt
4 10t

4 201
4 5ct

A

A medsnan s ena MBSy sne -

-
-
o amana  aeese




A S
] 8 ¥ ave d - - - - « 77 T T T T T T S T TR e S e s
1L 913.1 . . . - . . B . .
= 1 % 4C. 1 . - - - . - . . .
- 3 9 %.1 . - - R . - . Te . T e
1 % e0. 1 - - - - - - . . .
o 410 10. ¢ . - - . . . . . .
b 10 2¢c. ¢ . . - - - - T e . -
40 W 1t . . - . . . . . .
1 10 40, 1 . . - . . - . . .
4 10 3C. ¢ - . . - . . . . .
' 3 10 8cC. . - . - . . . . -
$ 31 10. 1 . - - . . . . . .
. 41t 201 - . - - . - . . -
| [ IO . . . . . . . . .
1 61 sc. 1t . . - . . - . . -
5 %0. 18 - . - . . - . - . Y
1 1L &0, 1 - . - - . - - . .
$ 82 40. ¢ - . . o . . . . .
$ 12 20. ¢ - . - . - - . . s L2ZRRRERLK
] 1 . . - . . . . . s ABABRALAS
) 1 . . - . - . - . o Lasnzarna
1 | . . . . . . . . e Lazaaxaagz
[} T . - - - - . - . o L2a LYYy
[} ! . . . . . . . 0 olasanansas
] 1 - . - - . . * .
) ol - . . . . - .
[} « | . . . . . e .
1 . t . . . . - . .
3 . t . . . . . . .
1 . ] . . . . . - .
] . | B - . . . . .
. 3 . l . . - . - - -
) . t. - . . - . .
] . T, . - - . - .
‘ ] . t . . - . - .
1 . M . - - - AAALARZIANEARARARRY
1 . « 1 . . . . LaERaLs ARARRA
) . . H - . . . LALZARAR [YYYNTYYY]
' - - l . - . - LAaaRaRAARAARRAAAS
] . . O . . .
1 . . . T . . - LAZALAABARAARAARS
) . . . ol - - - .
[} - . . - ] . . . .
. [} . - - - | SIS . . .
1 . . . . 1 . . . .
] . . . - L § . - . .
) . . - . ] . . . .
] . . . of . . . . ol Aasnasaas
) . . - T . . . - . «LEAXRRNENE
1 . . . t . . . . - sLazanzaaza
) . . ol . . . . . elaafasanza
1 . . | . . . . . ol EAREARRRE
] . - 1 . . . . . . oLAARAAAAZL
i . . t . . . . - . . La
| 1 18 20, . « 1t . . . . . . . 3]
1 1 10 . . o . . . . . . . La
6 10 &cC, . 1 - . - . . . . La
t 10 %0, . | B . . s . - . . s - -
110 &0, . 1 . - . - . . . . [¥ ]
LT « ! . . . . . . . . is
Tt 1% 20, t . . . . . . - . tx -
& 1% 0. t . . . . . - . - . La
1 19 0. t . . . - . . . . . (¥ 3
1 19 30, 1 . . . O . . . . . (9 3
1 19 ec. t . . . . . - . . . (¥ ]
§ 20 10, ] . . . . . . . - (9 )
. ee = - . - - - e eeme a e e —————— e & S e
-
o
c 4
| ] ° ° ° 9 o
. ST
. - N . . . O _‘
e . C
N . e LT IR
- PP AP AN P S, Y VAR |




2o BT Tt AN e a/ee i an b 4 e 2 Sat A e 2 Sl D A A S e AW W LY e TN e e ~ Pl b et e i)
e N
‘- l
i
i
|
1 L] 1] . . . . L - — —. - --._‘..--_--M.. “*-’- ‘*";""“-.TO‘.M-“'--‘“
[} 1 . . . . . . . . - . - (3]
- [ ] - . . . - - . . . . . Lz
l ' L -« ‘- L] L] ’ T L] . - . N - .-_ - « T . - ‘l T
! [} t . - . ) . - - . . . . (3.3
[ 3 t . . . . . . . - . - . i1
1} 1 - . . . . - . . . - . AR -
) 1 . . . . . . . . . . . is
) 1 . . . . . - . . . . o’ AR
1 1 . . . . . .« . . . . e . UK
i ] - . . . . . . . . . . (Y]
1 1 . . . . . - . . - . - (%
| 3 1 . . . . - . . - . - . i3 -
. 1) 1 . . . . . . . . . . - L
! 122 4C. 1 . . M . . . . . . . . s
122%.1 . . T e’ - T T e - . . . - - « i -
1 22 8.t - . . . . . . . 3 . - (€3
4 23 0. ! . . 0 3 . - . . . - - LA
123 2¢.1 . . . . . . . . . - . [ ¥ ] h
4 23 350. ¢ - . . . - . . - - 3 - (%3
& 23 60. 1 . . . . . . . . C . . . ia
1 2% 3C.1 . . . . ‘e - . . . - . [ % -
b 23 et t . . . . . . . - - . - (9]
, .
RN
' ———— e e e A e e .- - - e e MAA L Y R ASe AN A eAE R AN LS e Sy et




g e T W T A I AR EE i et oS SO S Jeeh i Il e e e ™ i N A DLl A
e N
i
H
1
N |
. I
|
‘-
—— o —— ettt - - .= S d —t—
- sQWnNe - I o - - - et e
RUNCFE RULTIPLIED BV 0.30
3. b 2e . - 20 2 2. 2. T e
2. 2e 2e 24 de le ia [ de
le le Lle le Lo be Lo de de
1e ls le 1e te 2e [ t% 284 oot TTTTT
3. al. 109. 128, 160, 156, [ITH [¥L Y 189,
Le9. 1824 193%. 192, 194, 169, d0ue 400 2Wde
202. 203. 203, 2C 3. 20%. 203. 203 233 2. h T
20)%. 201, 2424 302, 193, Sie, 851 k2. wide
12%9. 1376, tesl. 1511, 1609, 1713y, IYIY S Lvie. dudde
2291 2%2%. 2539 340, 3893, “Jss. 44498, “wlle 41)2. T R
4420, “idv. 3iva. 18 16 Jivd,e 2994, 2ials 2551, 238l
1982, 1122, 1042, [PLYLS . in. 5. Sive (Y
.27, a0, 33, 3. 6. 3a8. 3. 3. 8. . i
288, 213, 262, 2%¢2. d82. 2424 edde di6. 206a
190. 18de $1%.
PEAR ¢=-rQuR 28-+ 0V 12-rOuR T0T4AL voLune
a2, 2023, 1%0. 1v¢. 4001239.
NCES .31 10.26 1IC.2¢ 1G.2¢ - T T
AC~5T 1304, 15el. 1307, 1362,
—_ ——— e -4 e~ - .- — . o . Srmp—— - - et .

S U S Y L 2




™ Che Shie "2 A"t “Thte “A0e e Tt ‘Suia e "B "k “Sia s N el gl N i o «© v R Sl S L vl . CARE Sl Al M i A LR -
.
" .
- "
R . * .‘_.;- 4
‘..
- .
.
<% N
- - s e - - 8 86 WU WesL  wveev e "1
~ . 113 1¢ Cela 2% 1) '
T 113 2¢C €3 ude
e . b T TTTTTTT T 81 3 Ce 38 0.8 ST T -
o : 1 1) 60 Uuds 0.3 ‘
e 13 %C Cols 0. .
T 113 60 0438 .36 e e T T '
816 1€ Q.07 u.es ¢
L 4 20 Oual 0.6y
- - 316 3C  0.87 Q.69 T T — .
| L 16 40 Q.02 Qs 48 <
. . 838 5C  Cedl  u.nd
i - 116 8C  C.a7 3,09 - - _— :
| 113 1C b0 deae 4
218 20 leido q
. b - - 119 3¢ t.18 e et
819 4C .20 debe J
119 3¢ .20 leds . "
: 11580 120 .10 i T
118 I¢C PR Y v.42 <
118 20 Goée 0.0
- - - - - B 18 3C  C.oa  C.82 I bt —
8 4 16 40 0.4 Q.82 ]
- § le 5¢C Q.40 Jeod
- - - 1 16 6C  0.608 0.4 R - —
382 Cedd Qe €
14726 0y Ve dd
- - B I7 3C  0.3% 0.3 - - T e e——
817 &C 02y u. ¥ .
.. LT SC €33 ol *
Rk - L 17 60 0.3 Q.38 . - c—
T $ 18 4C  0.93  0.ul .
v 1 18 20 Weud J.01 )
. - § 80 3C 0.0) .01 - -~ e e e o
' 4 18 40 &y JoCH ¢
- 118 3¢ 0.0) u.Ch '
<L - 1 1880 0.93 0,C1 s - T —
T 119 1¢ C.ud w0l q
R L 1% 20 Cous w0
- - - - 119 3¢ 0.01 o0.cH TITTT ot mm it ne i rSTm e e
1 19 40 0.u3  U.Gh P
4 19 % (713 ) JaOd
T 119 8C  €.0)  0.61 e - - S {
130 1¢ Covi detd P
1 20 20 wa0) gl
S T - 8 20 3¢ G.03 0.0f Tt T—m o ST e mem— !
§ 20 4 0.03 0.6} ]
3 20 3¢ Geus  0.Ch
- - - 4 20 60 0.0} 0.CL 2%, - - T T T e e .
T b2 uc C.0} veul (33 ']
’ 421 2 €.0) JeCl “9,
. st . 1 20 3¢ C.0) 0.¢1) ez, — e e
C L 21 40 Vw0 u.Cl s, . <
: [ BT IR 14 Q.04 Jetl %2,
l - 121 66 €.00  0.c) sy, - —— !
‘ 32 1¢ €0y el EIT <
L 22 20 V.08 o.ci e,
L - - e 122 3¢ 0.0} Q.01 LI T T st e e )
1224 0.0) O.08 aua, <
122 5¢ Qev [ I 1) . 2
: s 122 6 0.0 0.8 s, - - - I
43 1cC 0.0) Jetl LPT ¢
. 1 23 2¢ 0.9 veCl Sl
- T T - 123 3¢ 0.03 U0l NS, TTrtTT et Tt T
) . 3 29 & .03 Vel M. ¢
. . 123 3C 0.0 0.ci [T
- - I U R LT TR O, r,
H
4
B
. }
. ‘
§
1
. '
. . )
- i l
N M
¢
H
. N
1
a
. < l
-< ‘
9 ® ® ® o ° ® ® ®
—a s y AR S S TP L S . y e -l




x
8 49 OV Veus  vUL Pue T T T -

SUR 22.86 19.98 PZELTR MY
rEan ¢ ot 24=-n0ult 12~11000 TOvAL vCiume
+ Css 644, 3248, 1500, 1%¢C. 221619,
INCHES A1.618 2Ce0n 20,48 20,048 : - -
AC-6T 1604, 3133, 13%. 3ids.

— . R - e e m e - - . [ U . e el - ——
C e - . - — - e e e . v —
- - o e . -- R .
R f
- .- e - N [P OR
— s - i = .- PR -




DA SO P At el Bt SO Wl Sl et S Sl el Sl Ol bl SO O S " 20 " D0 e ML PR I S el S i S i~ S
. N
-~
4
vy
. - - . . - — e ———— PR .. aavadih,
P0000000CERCREGL 208008030000
WEC-| VFRSION QATF) JaN (V1)
UPDATED 2C T4 . - - - - —_—
CHENGE BT, OF
V080 e000 00000000 0BRSS
WECDwARD RESEAVCIN PLYRDUTH VERRCNY - ——
PARK AND WILOEONESS FCUNDATION INC
RESEAVOLA &CuT NG PROCRAA
JO8 SPECIsICATION
NQ KR NNIN (DAY 1M [WIN RETAC  1PLT [ PAT ASTAN
c T - L1 [ (1] ) [} ] [} 2 ] [} T T T s —
JOrER [ T34
3 ]
esen 20009 NO GG - S —
SUB~AREA RUNOFF CONPUTATICN
SUG ARER RyUNOS S
13749 ccrr tECn 1ra0g FI1{%] Fil3 g Tnang
T - t o 9 [} -] ] sttt ST smmr TS s e
HMYCROCRAPP DATA
bk 1 TunG Tanta Snar ™mica msrc NATIO 13nCu t3are Locm Tttt s T
) [ 2.7 - 111 Vet deCV C.9¢6 v []
- - sSECIP OaTa - - - - ——
b d 4] ous e LIV LP{ (XY ] [X 7] (L1
0.0 12,00 113.0C 123.9C 13)evC Qe Vel Ved
LOSS DaTA .
svann oLYxR RTIOL (ST Y] $Tuayg eTjOn SRty CASTL aLses (A1 14
- .8 0.0 1.00 9.0 9.0 1.0¢ 9.30 e.12 00 0.0 s e e—
UNITY MYCROCRAPM DATA
s .18 Crag.73 Nlas O he - -
AECESSION DATA
LS 9. 12C CrCSNs  -0.10 *TI0%0 1.%0 - o ee———
APOROMIMATE CLARK COEFPICREANTS FRO™ CIVEN SNYOFR CP AND TP AR TCs 8.5 AND 84 428 INTEAVALS
UNIT HYORNGRAPH 28 END~CF-PERICD ORDINATES, LAGSH 1ed7 MOURS, CPo 0.7% VOLS 1000 ——
ohe 2. 83, 1. v)se iide Livie ties, 1uds, (1123
80, S48, 429, 340, 48%. dlde leody (Y3 1Y w3, 8
8 $2. Sl 3e 28¢ 20 i8¢ 13 - mmT A
EN0-JF-PERICO FLOW
- - Ting Railn [ 7141 Comr @ e - - ——
i1 01¢ c.C2 Je v S
1 020 Q.u2 Q.0 Ye
-7 N $ 0 3¢ 0.02 0.00 e Tt T - - o T
I o0& O.ue veCy Se
I 05%C C€.C2 u.C '
- - N 1 0 & 0.02 0.C0 L R T
| I O 11 Q.02 VelY L
1 12 Q.02 .00 L1
. - - T o | S B 1 4 €.02 YoV LY - e N _—
1 1 & C.C2 0.C0 [
" 3 8 %C 002 0.00 [
-— - - aa . R A tm e ehn . ABA AR s M FAtEat A o g o
.




- L aa s v - - v
e SRAL S "he 8 YN LB i S e S A S Arat S S i S r S S e Snoib iR i St S Catnih anu S s aeiat aied s sselt A el

(1] Vaid Vel
114 €.02 000
20 0.02 VaCV
3C 0.02 0.¢0
40 Jeud 2.00
¢ 0.04 Y00
oC 0. 02 0.€2
1< Qa2 0.00
26 Q.u2 ve0u
3 Q.02 0.80
4C Q.02 Ve 09

$C  C.02  ueld
. 6C  0.J2 0.00 e e .- ——
1C 0.u2  J.CO
_ 20 Q.02 9.00
[ - . - ST T T s e JC  0.02 0.C0 - ST o mmmen o mmienm mems oo o oememe—
. A0 0402 0.0V
8¢ C.L2  w.00
) T 60 0.02 0.00 —_—— - e e —
- 1€ CuC2 000
—t L _ _ 2¢  0.u2  0.C0
.' . 3¢ 0.02 Q.00 - - e
! 80 0.02 v.CV
- . €.02 wely
i . eC  0.82 0.C0 - - - - - ———
. 119 CaVb Vet
[r . 20 0.ub  9.C4
. - - " Ca 08 JeCh . - c e im e —————-
b 40 0.08 0.04
T $C  Oels V.06
[ Y-S PRVT S P ) ——— - - .- -
' 1€ 0.08 V.06
20 0s 08 JeCo .

3C C.086 u.CH
4C  veve  J.0e
$C  0.08 VoUA
60 0,08 0.06
i< Y"1 Jelt
2¢ Oevd v.Ce
3¢ Q.Ue  0.0¢
40 L0  VeOs
3¢ Uelbh VA
(1] Q.08 VeCo
111 Q.Ve Jevs
2C  0.ve .06
b 19 C.00 Q.08
W V00 Ve 04
¢ 0.Ub U400
9 40 Q.08 U 08
10 1¢ [T T Py
10 20 0.V Je 0O
10 3¢ 0.08 Q00
10 &0 0.08 Jebé
10 3¢ G.Co Ve Us
10 60 0.06  U.0s
iac Q.ub Jeus
n 2¢ Cato Je 0O
[ X 19 G.00 JeCo
1« Vet Je LW
i sC Geve Jeut
1y e Q.8 V.08
12 1 C.31 Vel¥
12 20 Qi Qely
12 3¢ 031 Vuldy

‘."‘......d-1-......\.¢\'ﬂ“..DOOOaUUUU—---.
w
~

0—-—-----—-------u--.----—----—.----l-----—----—l--biibnnnt-ﬂh

. i 12 00 0.3 V.40 i,
oL e Joeme DI 5 L S I I ladle




DUFRESNE-HENRY ENGINEERING CORPORATION

:'IYMAL@NAPD sussecthloopwiagn Fesemvoiz.  sueerno.. G oF 22

" DATE _3=29 -9 HEe -1 fomgpuTesz INPUT  DATA. JoB NO. OF =000

r_ Sore ,L/yo/ao(_,oe,/g crovp €V
: Buore QurvE o, 73

L(S/A/@ A wWET  Comorirzond

JMITIAL AR pRLL  CLSSES e D0 parcHES
IMNEWTRARTICN] 2HTE A2 InSCH TS T/ﬂawz_

) MV&?»'(—;&‘ L O
s . sev @ sof /SBo
Ceev @ ESYs Booo

o7 DISTRCE Z.&% e es S
e Booo— /SPC. ¢66.S rThae -
- (- 75)(2.61) T
37
Ty ¢ zz ( lzf-_éf-,i —  2.2[ 2ealde]Y s
- = (6665 -
' j'.'.' oup Stomac = ASUME  sioene smceersse s BY 182 A-Fr
ree Faor  of EBISE
¥
kisec sToPsseC (ac- )
e 22 9/8
T /3¢5 /020
’59¢ //22
NG /224
/3o E /3 s
730 YT
550 BN
1357/ /622
12572 1734




e N i T

R S M il Ay e S Siad
POl S0 " Al ™

ba i’ le” Ak "Rl "Ria e oVl o « Te U

o RUTRT R

L Sl it ool et Riadl Shaih e

—r

ST

(777 T

A porta

)
R

[}
®

:

P I I
PP A 4 .
s et fe e

PR R G R 2 Ve 2

..h.-_‘ .
y 0 a0
. .

o i ondn

S -
[ T

Bt refon® okl

»

3

EXAAARTAY ¥

I 5 B A

x @

.....

'
. v v
P e




At A P St e e g . ."--"L".r—v'..:"".r\.,.h-hwr*f‘?.'r‘?t‘iwrsrr—r‘w-:f;w—m
NTe LT L.
(AR

DUFRESNE-HENRY ENGINEERING CORPORATION

'vaL SUBJECTMQQMM SHEET NO._~2  OF 2 >

. DATE _2-28-T19 Discrregs CAeuaATION S joBNO. O%- 0090

-.3-52, XL coiceere Lw Leveu our ET — ORIFIcE FLonad
6? = CA ‘) 290-\
ASsSUME & ==, '7F

FTR  SPIUwAY &= CeH Y L= 12,9

T WEe Frew ASME = 2.l werr Fiow
Cah ORIFICE  Frow &= CA /"2‘5? = ¢ CRIFRE Fei
C FCE  OWLIREAL & = cAH ASSINE = 2.5

:. LErGra oF &AL
L Eeev orgcinne 1329 [TTTTTTT by, CHSAKMEST gV 349 Wiz 1887
; - i TOP ©0F WAL 15¢1. 5
< e 13.9) e 1;;“
[‘. ' 1 I SPILLWAY CREST /394
- NO =vOP Lo l
- CONSIDERED FOM h | NOEUHL pooL FOR @EcREATION
smu.ww DISCHFRGE ° =z 2'smop Loay | v T 13N,
CAPACITIES ; ,
) Z
1| 2
Srespf Lrev /379
) '
- L homf AL G H‘Al Hg Q.'v'“..-q-: Heur “hilc C)?Oufv‘x’:ulr } Qt*'\'_-_
2
24,0 ns d- o1t - e- —eo- e s
25.0 "1 = 36 -0 - .o — 153
26.0 119 Y2 joL ~o- - o 2zl
27.0 122 3 188 —o- So 7 310
28.06 124 3 z.28 RiN ~o— -o— 475
29.0 (A i 1 249 G2 - 0- - o - 54
20.0 125 3] 1449 49 (e l 295 | 019,
21,0 129 R 549 2 T )76
", !
sz 32,0 i 33 ° i(,.4‘) 597 E 2052 | 278%
A s oo Ace
Qs adnlt
. i t l
".i"?‘”'f 27, 123 35 z37 - o- -e- Lo
- caa Y WTHOYT SERTIERy 126 ¢ 438 S 564
;:: C:,.w,‘.q e/ '35"0. Coa s
'. - " wer~ VY

- (&Y - .
9 ® o [ ® ® ® ® ] L L J ® o - L




- — _ o B S Rl S - -
.m o (s2r) ALwK0S/0 w w
: o : “ , :

12 oo/ ,Q.\._\a\ , 04»\ <06 - oo9 0%

Pulctd L3740 7,.;.5;77»1#

7YY S

,.\-MA
[
r
-~
7~
el
—
1]

PP VO R

. g
. Y
- ) x
l®
, »
® "1
®
-

.

TR TR
aa Ay ge

I
e




T N TR T TS eI ———yw

R TR T R g SR T e e

DUFRESNE-HENRY ENGINEERING CORPORATION

SUBJECT \!mmnqe_p Rec—rysie,

} -}
Deainac— frocs - Ciassmicaionyg

- Demiusai Aros

' u e | 29,00
FACTo R

'r%um Su Ny R

. 14348 $4‘I4y

Panimerer. Reaning —

251y

I

DA = Go.opli434€)

A
RO

<AL= 1! 24 000

TACTR
; v qu A"/.Sq*ml

: Y Ol AL

ESTImMaTeEd

‘Trvv‘—\‘
. e A 2o

Ny

———v —:

S/12 e

Ar

MERGR A% o ot e g -t'v" ey
. - —

-
i
]

v T,
o

T Y W TTL VY
. [

Vo

[ |4—3‘\'€ 5"1""‘ ,/5“

T
Fanimere= KReaning -

~

(. 10)( 193 -B)(Lq0) =

ST WL e T e

SHEETNO. |  oF 2
JOB NO. ©9- . 0090

20.01

2.8 sxral

IN ADS

z&8, s
QI8 Ac—FT

AT T
STDANGE

TP OF DS STORARGE

o . - . ven L) y
AEmeans Danlsi ) Trind

o e PR e e

' -
L L. B N S =) "t - N S e .
PSP SR S U S Ay P S R SO T U U U NS U S W

“0,0CO,:.‘OO cLFT X

DIE Acoe - Y

1928 AC-FT = INTERMEDIAT'

RIS IY NI AT

"ot bl aiul- o ol il gy




- v - - . - - - w - - - - ” vy
. >
| | | B ' i f ! :
. : i : ¢
1 i ' ! - ! _ : i ! !
b | | ! ' .~
_ i LI BN I B LY [ o.t-co-.ooooooct-.n.-.-.o-o-.o.on
’ ¢
3 é H
; ¢
k. ' | '
. . ' ‘
i
i ]
* R I R ] ee e IR R RN A N I AR A AN A N I A I
b, K _ i
|
] . :
' . M
- | !
9 ! sees s e L R RN R NN I AN A SR B I S Y SR B B B )
| 3 A :
' .
§ . 3
(. . s
9 | .
. P _ ;
. ' L) .e sssven -o.ocqooooo-o.ooooo-..n;ocn.o-...o-»
1 i _ 3 . Lo
; . 23 .
" ¢
3 ) 4 P
’ ¢
g L] »— §
o ses s ss e Ce s s e CEI IR EEI OISR OETREOIROITROEUVUSEOETSTOEOIOETL OOQR
g . g :
< . =4 :
b, - q 2 ¢
. . > .
L. ot I ' . gl !
f VL . N :
b, * LI BN B e . . 5 2 9000 0O N O PP ORLLTL eI el
. .
3
3 H 4 »s
- -
' .
[ w v eeasese Ce s P A A A A A A N R I AN RO N I B R R
. .
3 H -
! X
' o3 s
o 1 2= : . .
- .
" m |- e :
- . > s essee e R R L R A I A S A I A A A N N I R A ]
o -
w3 :
) ny .
ja 2 o~
o [V ]
-
. - a
- = !
. L& Y s eseses te e R R R A I A A BRI SRS B B BE IR B AR NS BU R NI ]
v e
w o2
. ->
P 3
o
4 . -
) - i
: B sereves tesee B I I R I I I S I PP )
i , .S
3 vo
32 {
. Py
2 !
3 S i
p , ¥ ceresee c s v e R I N R I R R A R R R N AR
. - !
o
. s W
9 -
p
! s s ee v ca e R R IR A R I A A I A A A N N R
] <
' L
3 w
- = ey
ﬁ - -
-
. . -
2 - e s G e O B e B i G S e e S e e e B e e B e s Bt b e Mo As bm e As e @ $ ¢ T S 8 9 o ®
WD L UUPOOUDVUUODDLDODUOOOUDOUDDIDOOOOUOOOUWOODWOOOOO
i .ll)t"l))“.lll.‘llll6\.0[2)01.!))‘!.lll‘!.lllh"l
ﬁ - D 00000 NN NNNNNNRAARNAAP PP CIRARCrNROGSS e
8 | 3 - - - o - - > > oo oo o o > 00 = P b o B P 0 ot O O e 0 b D o 0 et W
.
3 ¢
1
, a -
. . . - R
WATUPUTRREE ' - DU GRS g weer Y e Ay
a2 e A

D d

- -
Pl AP W

et B Lo

A

Sk,




SOVYNS -
(4]
00000080000
|
§YCRACES ’wns.
OUTFLCue (1L

L3
PP B P - . —— b~ S S e
9600000000 0009000800 0000000000
RYOROGCPFAPH RIUTING -
RESERVCIA BOUT IAC FCA »CCORARD RESEAVOIN
$$TAG  lCOmP  LECON L TAPE VLIS JPAT  ImanmE i
i [} [ [ [ 0 i
ACUTING CaTA
QLCHS CLCSS AV IRES 1SARE i
0.0 w.0 0.6 \ []
N3TPS  WSTOL LAG  amSEK z T8« stCea -
3 0 [ 4 0eC 0.0 -1 B
1920, L2, 1224 1326, 16026, 1330, 1832, 1. 9. -
133, 2214, Ide . 68, el YYI N 2025, [ 1
TINE €ECP STOR 4vC N E€CP OUT s
1 0110 Siv. 3. Je
i 020 [ITH 3 11%.
3 60 . 3, e - - s
b 0 &C %13, 2. tiee
T 0 9% LTE W 2, tide
1 0 40 . 2. L. Rt
1 1c “iv. do L.
[ W 1 1 20V, 2. Lide
1 &30 $07. & . - T - -
1 & a0 906, 2. ide .
1 & s¢ %06, e 0.
1 180 903, 2. 10v. h ST T
1 210 401, e 10%.
P 220 209, 2. iuee
1 230 "ve. 2. 108, - Mt
$ 2 aC evi. 2. 118
L 29 ", [ 10l.
1 20 I Tt T
i 310 l.
\ 3 2¢ le
1 3% [ - o o m——
1 ) 0 [
1 3 %0 [
T Y &0 le N -
1 s 10 l.
& 62 [
£ 430 1. - s T
I &N le
1 & 9% le
1 & o0 le . e e e —
1 %110 le
& %20 1.
1 930 [ ¥ - T . e
[ I 1] le
4 9% |
1 930 | Y - T -
1 610 .
1 &2 [
[ L] 0. - el
A 6 o0 .
1 4% jo.

i - e ——




M el matt Sagh el Sl a4

Y

PR EL W WO RLTNUE TTRCL W U T TNy

v -

TyeyY

e —— . — .

o e

s s 000 e

-

LI BRI A

|
\
'
i

Ane cAmmte-scmaBes Smrans Amangmc—g ™~

-

v
» DY

YV

e

®
et

IS

. _»




s

bt s o g S ot o 4

e S50 T8 204

Y

crs
1CHF S
AC-¢T

e 0 o e o O B P e B g 0 G B0 B0 0 G 50 B BO e B0 B 5 e 0m O 0T 0m B0 00 8O B

i *Ra ta Rl VA AL sl Sl sadt Sndl. i Al S it Aad siuiit]

484>
1121,
112%.
1122,
tris,.
Los.
1698,

1els.
1431,
1662,
1627,
16l
19917
1964,
13024
1%el.
19%J.
1%43.
1932,
1543,
191%,
ty0l.
1499,
1492,
148%,.
8 ]e.
1671,
1483,
1436,
1452,
1408,
1441,
1839,
1830,
1423,
1849,

-nOuR
18214,
9.2%
8Ca,

PLEIR
2652,
26062,
22886,
2udv.
1037,
1602,
1302,
tieyve
1.
135,
3¢8.
Avil.
433,
.35,
sls.
401,
su8,
3.
3%6.
B Y P
32e.
315,
e
29GC.
1%,
408,
231,
261,
idle
228,
dive
246
292e
iva,
Lab,
118

260=10UR
119,

%,

17%05.
12-OR TOTAL VOLVUWE
3%, J138%.
689 [Pl
1008, Joe 9.

L el A




e L L LY 1]
PP YRR XL TN R R Y

[
i

O e 8 e B O B e PP P B e B B 50 G e D B G G B B G0 OB B0 6 B b= 0 O 6D M B O 0 e 6D 05 6 Be 8 B B e B0 O 00 00 O

Y3

4,
L LY
9%,
¥
9.
93,
%.
AL
st.
L 20
.
4.
9.

1€0.
4wl
101
[P
1o
dvde
103,
ivde
Lud,
108,
109%.
0%,
108,
108,
ls
107.
1us.
ive,
109,
.
2.
119,
tiae
122
120,
).
148,
149,
152,
106,
118,
ivie
23%.
2268,
deu,
1.
avl.
PRI T
)90,
ade,
310,
43%.
133,
a0,
1213
1378,
Lee i,
2411,
22808,
2424
230G,

o

-

.

.-L‘lQ--vuv-___--..-._.._44_-..¢——-6u-.--n

.-




L
LIRS
.
!
.
—
-
[ 4
e
-
—
o
[}
L
-~
.

‘Y

Y
-
.

.-.‘..‘OC..’......O0.0........... 'EREEEREE NN B NN )

T

.

-oooon.o..ooo.o.oo.....ooo'ooo..ooooo.o.-.o-lo.oooano.oaon.a.-on.o

- - it

W

.-ooc-ooo..oaoooo.o.u-..no-ocn-.oooo.-co--.o-n-ooc.o-o-

W .

T
e p e . Sha s - ey P o - el

co..oonc.oooconc.O.o.o.oooo..t.n.ooooo..o..o.o.-..o,.-.-oco

4.ﬂ. - T - T 1 . eee 00-'0‘-o.l-ooo.oo-o-.oro.-.o.-o‘.o...o..&u.o.-ouooo-o-w

S e e S S
'
f
i

. . : v, ' i .
s LY ‘ N ¢
. N .- "R R I N B A B e g0 g r*e e e e P oo g oo o0 0o e R E I IR B I NI LA LI
3 i

'
‘ +
v. ¢ B
W “c RN I N 'TEEEEEREREEE B B S oo pr etV eV EEDE I EE R EEEIIE I N N NI - '.. ..
. ’ B .
) !
.
2 ;
"h * 8 et sttt ..I o e v s gso et S e s e e g0 pgo 0 gt IR EEE RN SR B B I A 4 .
3 - i
p . -
. - - .

A
.

«
4 -
]
d - -
b - ‘ ®
o-oo-o-.-..-o.o--coo.o-oo..oo.oool-o-.-o-.-.oo-.-n-oo...-o
" -
- e
b
00 -00
4 - og 00
-
' - o
- © - -]
W. .-o-cn-.a-o.o-o.-'oo.coaconucol-c-n-o-.o.--'.nco-o.-oc-o-o
- (-] (-]
™ - ©
4 -
- © - (-]
- (=]
b - - [ ]
- L=} (-2 -]
4 - [
-
! o.-......-...-..o.o--l-a.-..o--o.o.o-o.-o..--o-.n-.-o--.-
- © -
b
- o -
- o -
P - St D
-
- Ve
- B e v S G e B S B e S e cooLoOoCe
1 Uon\rcnrﬂﬁlrﬂ.OPPrnlfc—vﬂﬂ.cccrce
c........-..-..-..-..-....&.-..-.......u..o.-..oo-o
,F. Uacooooooooocoaccooocoocf\ao oaoococcuoeo:uoo:ooccooo
! R R R RPN AN Y AN R en = NARIT I NTOre=NC e e erOemNmeR Q=
v. '.'00000"““"::,"""""‘.“..””5‘..‘....""".
i I"I"l--‘l-ll“l.lll'lll'll.-l'l-'l‘“lll-'ll""
8 o o o St ot 0 0 S U8 0 A 0 ot O ST S D S D B D O D OB D D b D WD D DD D
!
’
"
) B
', i B
- - - .

v

o e <o
R U U WY R WA b L DY RPN




-
e

-~

bt

4 ’
‘-
A
%
y
‘ .
3 e ——
L - ey - e e
» a\. .
4 i . »
R . . LN . ] .

! v

il

.

kil T

sTation

[
! ) 1} i 1 H
_..,,._,»~__~m__.__m
-.nc..ooooo-,ooo.ooococo..-u.o-.o.ouooo.ooono-o'o.-o_oo-co
o . m
{
..ouo.o-o.cono.ooooou..onoQo.ncon.on.o.-.a...o.oc-oono-oom
.

!
-ocooooco-o-ooco-.o-ocoooo.no-o..-ooc..o...ao.onoo-.o-.w
o '

‘ ;
oo.oa-o.o-oooo-ooo-.osnno'..o-oo-..ooo.o.cnoocooo-oo,-oou
o «

L}

!

-o-....o.-.-.oo..ao.-c.-.n.oo-a.c-oq-ooa.-ouccoo-.oo.oa..anw
s .

i

¢

'

oaaocoocv--ooooc.-oo.oo.ccvcoo¢¢aoo¢ooau.co.ol.o.u...n-.
s :
1
'

S9LC. Yo

“00Je

P T E R R N I I S A I B B S SE R SO L B B A AL L 4

INFLOS <, OUTELDROC AND OBSERVED FLOMTOK
3YC0.

0 9 89 69 0 0 8PS PSS g e e PRIt

2000.

.
[2d
o
o
-
= e v - ot
ovocLLLLLiviweLLLvOULLL ﬂn\vrﬂ.n\ﬁ(Cn\rfoCﬁ\tocr".'llnr\ncpn\crﬂ-to-
A2 AR BRI AR IR i R D I N S R S N S L N 4
-OCOOO(OOCCOODCMCCCOCOCOC00000000000(0000OOOCOOCOOOCCOOOC”.
OmNRePg=rnmeRrgmn . P A N R PP PR AR EP AuN P P RN RPRE~NARORI N TR e= A,
°.°°°°Illlllllllf.()|.)|.|.\.§0QQQQ’I!l”.‘.‘.."l'l'll.ll."'.
¢
llIlllIlllllllllllllllIllllllllllllllllllllllllllllllllllﬁ
m




(LT 1S
ary2,
2934,

S=nQuR
2023,
1621,

WYDRNGCRAPY AT 1
acuTEo 12 1}

« . - - . oo - —
. . - s - . S o
LAY P s P PR R Y U T O G P

PUNCFF SUmmaRy, AvERAGE FLOw

¢ 4~»QuR
194.
V.




ot . - - - - . - B - - L ol A Pt i e 3 i Dl ik Ml Yl A Sl S M A i S i~ Sa bl e Y 2 e Yl el Ral A0 i el A AC il 4
e T et .

N O \
¥
- : !

t
N
. I3
. . !
i .
|
) o :
- )
F | 5 &% Ve 1 v L) 3 L) o TTITT e g T e cheeeg T e N.‘.‘—-M.’.‘".’-* d
L 20 %0, 1 .0 . . . . . - . . . . . s
R L2060, 1 o . - . . . . . . - - - -
- t 2t 0. t 0 . “e . e 7T . . « T e « T =T Fhamtes
- 121 26, I Ce . . - - . . - - - . - q
A o [T I 0. . . . - . - . . . . . .
I T T-MN | e. . . o . . . .« - . . PO
121 %. 1 0. . . . . . . - o . . . .
210, 1 n., . . . . o . . o . . -
122 10. 1 0. - . . T e T e - o . . - -
l 12226 1 0. . . . . . . . - o - N Pl
L2201 ", . o . . . . . - . . .
122 sCo 1 < . . . . . . . - . . . .
' 122 %0t [ N N . o o . . o . o . Pl
822 ec. t c . . . . - . . . - . . -
12200.1 ¢ . . . . - o T . . . T e . . S
L2321 A, . . N . - . . - . . . ¢
L2 . 1 [+ . . - - - - - - - - Y .
R L2601 3, . . - . . . . . . . «
L2y %0. 0t o . . . . . . . . . . . P ¢
123601 0 . . . . . . . - - . . .

P .. F T i P S cmr e ar P e — o

- - SRS S St .
.. 4 s .
oo e . et . N
- y P . - BRI I N B
F) s Y e Sl o hia et A R o om A




Pl st bl SPar atel gret aral NI SFA N A T I - Ml S e e dt i i Sl Sl e bl S Aall el Nl all gl Sl MRiief e i oA e S e S

DUFRESNE-HENRY ENGINEERING CORPORATION

eyl A lcowen sussecTMoounes (Crscevore.  sHeeTno. 280 oF 22 RS
DATE 4-4-T19 Y-seor M e 000! L awsrreAs] JOB NO. 0%~ 009D T
- . k " - - o
¥ o E ¥ ST
O ] X A8 ."1
N~ N 1)
\y NN W 4 a
T wp w < ]

hig ot

TY § 8%

~ T 3

3§

RQ

,/’
'v;"/
R
.'//
'\'?.F
—
3

284
ot

e
97
~
I3

20

S0

.-




WU VNN T TN BT PR VW S B 2+a Ara s At e 8 e S0 Aaati B An aneviai Wik i Sl s WAL AR AN e A Anlie ani i A RO A

DUFRESNE-HENRY ENGINEERING CORPORATION

WA Lronars susseCT hloopunes Kewervor SHEETNO. 21 OF 32
JE _4-4-19 X- SECT %1 cars (centd JOB NO. _S3-ccfo

A 8.9 (80) = MN2.20 r?
NP = ©9.493 *+3.4; + 2 +28.18+453+2.83 = 1238.58%

2,
— L4es ) g " Ve
= —i—es—('"?- 8§] %..L?;.—‘;&_] (o2 = 10, D93 e

A= 1205 (89)=972 7T

WP= 128,58 & 36! +2.9 =

QD = LB (972 NM2T% (oD = 1,900 c¢Fs
05 <9 )[ lt\s.nl ( ) P i}

MH Dam Farwors WITH  WSEL @ sovcewn (7,98(; crs>
WATZ R, WouL) Rc Affeorx 1¥ A8ox ©

v

[irw DAM Trwee wiTH WSCe @ TqoP ©OF oﬂM(:o,ﬁa ch Bty
WATER.  weulDd BC 2  ABNE ROAD BOS




DUFRESNE-HENRY ENGINEERING CORPORATION

arv_
™)
uw O
O oy
]
.A_
N
S
o
5z
%B
& 9
5
m
3
u.O
2| 9
&
RS
3
;
J
ol ¥
NI
ql X
N
5 A
20
o)
[75]
Y
R
&
W
W
NN
> <
@ o

'TJ_(‘/\

JUsST Bouvn s

QUL

FT0O

- §J

SO =S awosey

™

445 WY el =

£3o/v¥isid

V3L AN IIIS

AR Ay  S$FIB Y

24 &5 0

= /&5y

=g/ R XLD N
’
P2 =, WMuvoRzoH

P

AP = '
vﬁwv -Qmmv = T*OQ v\.ﬂu; .
! (908, [_ 7ok [Qov Y53 = o
i
= 25Le0le Q3LL +2Et +99°6  t - IE s IS e Ub eI L

90 =Ce)’ 5 V¥

€4 '?

$3295P¢ = L6°LS . T
AW <, s wmlu.@na&n«w Yeuin b
LS z2steous U+ 1SBe b Se o 25y N

I3 o5 QL b02 = PC«&VA- “M.., ty

‘SAT C‘\_Pn -
?

N - ¢00r so’
° mS Vm

N i
g .w/
s ¥ .
\ 138
, N
& 3
’l‘.r
oS /
® \
\
c
o
\
,2f .S -
Jwvox —— e - @¢
N
L4t
o e , ) \ 4« ,n

@ } ,,.4»

<

.w..
i U

\ L(..Jwﬂ‘_.p

\ sQTuth..oamCO 1990 5L sal
) N 1183 2:5¢ =( > ol'l zw

° :

»




SRR B N T TN T A e A W W W W W g r R AT Y™ gl 2 Sl Ot SR i et u_w-—_-'p—r_—'_-.:—“,-‘—:"'.—...—~,_,"..‘
- - EYR |

S .}_ -

. _‘-}“-
TavalN

- 1

DUFRESNE-HENRY ENGINEERING CORPORATION A

L SUBJECT‘_’“'(_CX-’D Yol A RD P\‘ESL}\VOJ& SHEET NO. X 3 OF :3;_‘3 S B
4

32-29—-19 AL’ AN JOB NO. _C&4 —ccD 0o

W FAIWRC WSEL @ oiwAl  coesT cwy 1344

—~ 3
}/ov.

XR= ¥ Wbig

Q> & (DT ED% = 7986 ers S

A THI D WeT(. @& 170 oFf  Peanieny EZY 1294

xR = B27 Wb 'r—:j‘_‘ Ve h

1Y

S,

& = &ha (D5 (ED (37 = o998

SOLPRCE.  CHINEL 208 E

e
2200~y _ o5 = % e,
/900 T

ZVE 7O THE STEEV Swrf OF THE DISCHINGE CHpunEE "o

T BRE oF TemB BOTIG IS ANT Arsserlil SR

THEREFOZE USE  THE PERK Fricves ovrrzow”

D

- - n B P O TS R S S B SR Nt A S
A SR TR oS LWt e e e et S T T e et e T RN of | e
WS W iR W W . R VI WP SR v WL SN o AP YN WIS VRS SIRIE WY. SOU R SO s S SRR i P A i WP P P PSPt P I S SIS LIPS BN SR




IR B T S S ALt B Al IRat Bt S adh JRadE Sl Jadb il Molh Sofh /et i i e i i Shall Al A A A A TS A A Y

DUFRESNE-HENRY ENGINEERING CORPORATION

Levsen sussecT Mocoiunes Bricevors SHEETNO. /9 oF 22 S B
G-4-79 A:SECJ »2 Fiow!  ¢ALCS JOB NO. 04 — o0 - -

RSSume M T .os‘, S5=.03

Az ag.eg(/¢0) = /40.8 Fr*
WP 20+ 1.5 +~15 +5. 55+ 7.2 = 49,3’ -
Gy = L42u (190.8) [ 41018’125 Coyr = L&Y c s L]

-os 49.2 » :..1'

A= s.58(160)= 8I2.8 ~*
WP= 49.3+12,2+949+1+271+206+13,2 = 153.8"'

Ra~ = Lt ((892.8) ) £22877 (LoNe . _ﬁ
@ .oz ( L 153. 6> - |4:93?_ cES. L

A= 773 (16e) = 11490,8 &t ]
WP = 1S38 +3,v5 42904 * 186,19 ‘

= : 192,87 % /o0l = 1 -
Ry = Lage ( //40,9)[ 190,86 77 (o) = 19,782 cFs, —]

.
]

) 1EG .19

o
o CHRIMTL PYIAIIRN EAS/L/ AOLD  L/NTE/S FEA L .1

~ DArT FHrevrP T FAF /S Ros ST

N ..
k e s
S o .
DR
. PR
. v
A.

A
| S

ol a o T o




. AD-A156 256  NATIONAL PROGRAW FOR INSPECTION OF NON-FEDERAL DAMS 2/2 .
WOODWARD RESERVOIR DA. . (U) CORPS OF ENGINEERS WALTHAM '
MR NEW ENGLAND DIV MAY
UNCLASSIFIED F/G 13713 NL




DR A Tl ik T n WA 0

m 10 %M s

—_— e (132
=

-_—
.
-
err
v
:

I

um o 2o

[ RS
i2s s g

|

N
o
o

MICROCOPY RESOLUTION TEST CHART

ERTAN

TRV LS




* e . < ¥ 4 W

Riaid v PN o w [

BRRE A Y e M S SRah S g e asn Bar" L B ol - gt anar o i

DUFRESNE-HENRY ENGINEERING CORPORATION

KA
LoBY kZ.A. Q’cu/»"e;: SLL%JECT&/I&.AM/@ Erss @ yv e

SHEETNO._20 ofF2 3
DATE 4-9— 79 seer 4.5 B 200 "It S 4nOB NO, L4— 9990

Q-

" %

?* \: .
< N j“;f
:_\ J A¢) %
hC_ \3 E 3 A\ \
h‘_;' “ DN h \ -
- g E b S
S g
oy ;: n
N P

/4/4’#55' Siee

Becond

- ‘-. - N

B ('L
e ot et e e G SRR et et
gt S y-‘;‘-x . s~




£ 2 8 8

DUFRESNE-HENRY ENGINEERING CORPORATION

WA Leousen supsecT Jdovoiaaco Bescevore.  sHEETNO. 29 oFd2
bATE __9~4-79 X=SECT *2  Fiow ¢acs JOBNO. 04 —oo90
-

ASSume NS 05
s A= o.88(/60) = /408 Fr?
WPz 20+ 1.5 + 15 +5.535 + 721 = 49 3'

g &= b (»40-8)[&__40915326 Cosy = 4% cms

s.58(160)= 892.8 ~*
WP= 49.3+12,2+49+1+271+20+13,2 = 153.8"'

[ Al Dl §
o,
>
!

= L4ee ( 822.8) | 892.87% (,o0)%
) . QQD o5 ( )[ nsa.&] = 14932 S,
i(@ A= 773 (160) = [140,8 %
WP = 1S3,8 +3,35 42904 = 186,19’
' = waee ¢ 11408 | LB TT% (n)e = 19,182 cFs.
. ® "’5( )[ 166.19 oy

A CHPIMMEL.  InJevldD E‘ﬂS/c/ AOLD  W/RTERS
A DRRT  FARrevEe M7 PSS POIASTT

rhd

) 5=.,.08

FELM

F_'V"("_J'.w':'.'-'.'.'- o
e
« -. I'




N DUFRESNE-HENRY ENGINEERING CORPORATION
7 ey A Leornnen susseet Kloeovinen Beccevorr SHEETNO. 32 OF 22

DATE __4-9-179 X=SECT ¥4 le2ers ' powy mre st JOB NO. 04— €090

-

37N
¥ "
»
®
~

Sz E
HNHoevzons?l 7/

RN
o 3
:;f:: §

//ME Sne Lzev
LEWRL WIITH FIED

&t

P.OAD
31’

/ .“g‘.\‘_‘/\-\“

20’

S€

o 3
ol N
- J——

'
1

.
* & —
..
- -
- .-




DUFRESNE-HENRY ENGINEERING CORPORATION

,fLLA_LEQHAZ.D____ sussect klocowar s Pescrvon SHEETNO. _ Sl oF 22
DATE 4--4--4{o X-SECT &3 TLow  eaeuLnTion S JOB NO. _C4& - £O90
E

& :

| *ToP o qauk A=

212 (120) = 8594 er? ‘
WP = 1982415 +2.75 +30+.715 +29.97= 98.%

-
o
]

Y, I
148G (654—.@[ 851.4-]3 (o2 = 18,127 eeg

S

Brop ganc—3' .
(Nousc S C;Cv\ A< s.0 ()ZO\ = Gol.2 Fr

W.Pz 98.3-541-¢.92 = 85.97

1
Q= Lt (Loun) ©OLZ T B (o) — O cf¥sS
.08 65.97
0P Bauk. =4
A 939(120) = 526.8 7™
WP = 8597 —1.80— 2.31 = &L.8L°
E
| QA = L4686 ( 526.8) ':( Clog)lz — 9, M40 <r3
05 8I 86
=

b

tor DAarm FAlLurE WMTH  MSEL AT TOP OF DMJ\(lo 498 ¢rs)
THC HoLs AT TS cecs Cemesd weued RS ummcrewx\...b
h & ILCsTRWED AS  THE &Axmzur LEVC L s EXCDP »;: SITS .
oAl THE QRiZ20oK- RAMKL,




= e LAk sl i S is s Aad Mg S SA S A A e AR A i T R e S S R S R A R
[ gaf liubuniet Sok Rueh aaccgme —aT "~ ~

-

T TN Y YWY VTV € V. Y _NEEmye T T AT T Y Y. Y. YT Y T ey Y T T Y Y "R s e ¥ N s 7 Vi T 3T U CRAESTY.T

T~ .

v

DUFRESNE-HENRY ENGINEERING CORPORATION

-
':::Y ).lél EONARD SUBJECT \/Jooo»d/\c-.x: Efsc:e.uorz_ SHEETNO._>> oF 2=
DATE &4-5- 79 X-SETT * ¢ rowl cres JOBNO. &% =090

C::tksu.':g NN:
20AD A= 1ea(a0\ = 2056 T2

.36 ~20+ 3.5 +20 +\,.§ »13.S = (S5.01

-— 2 J
L48k (3a5.6)) 3osib | %4 (oY% = 27 ers.
¢S 65‘0,_]

P
-
1

1\

3

. v T DAN FRILED, WATER KouD BE AoveE BOoRD  ANO Fowd
T BDYMCERN T FIELD

Assumm € WATE 2 JUsT CReSLING ROAD § INTD FiEed
r Q -
' A = (7.(94"2.00)(40> + ?.so(') = 625 .o Tt
WO = 08501 -3+ g T IL,LT v25C ~2.24 = 376,28 ¢T
""’y': '
Q:: .L_‘Lf::(.a. (GSS}C’) L3¢ ’ (.OSB‘ = cr s
108 T76.28
ASssuomeE WATE . t' ASve ROAD
- A= 12.48 (40) +Seq = jco3, 2 e Tt
WP = 2,28 +229 + L4 T 273,93 eTv
Q= Lase (s Lese 7% (oYt = 9890 ey

279. ')3_)

>

THIS \WOULD mEAN 2 or  UATER. ARcunTD
HousES S

POCTION 0 Tlou) 1N e pnige il woeoed  BC )
L Axr 90u(t0) = 3uLL.A
o H,ﬁ T NI A3 120428420418 435,05+ = (lA2
]~ 14t (meD[3e247% (o = S157crs

oy G2
- F‘L \_ i L ad - - r\s \-‘\‘ r"'!r L B 4\4.’\ . e~
VCLouTY of WATER w Treww = <4140 = 6.40 Frs




-

B o 1 8” ol el "2l i aia et el . i g S i

»

A - ]

» Ve

Ty

AN AT

L R*e o

e et e o

B2

i g
WAOHS S¥ AR | 0600-n0[ O NI ]

LEEY BERLLTR Y
Y10AHISIY QUVAOCOM

VG "G34-NON 40 NOi133dSNI 30 AvaD0yd TYNOTiN

T T PR LR

4200 MIAIINIONT ASNIH- NS e sl

NE

ISENM I UNEIS SIS

IS NEAXYIN

RN
Gy
=t
e
aslan,

7 -

\

.
N\
)
\
N

—~y

1

-m;;\e‘u

Wy
.
)

YA

v
v

M’

i

\

L.

»

TLOBA STIEIC OCOnT
3% 5 3¢

IA H NOML Y

§ OAYI4 WD WMy
AIANNS TW3E9CTEN €N
AW 40 1808

3

)

PRI R

LY

P R R R e







APPENDIX E

Information as Contained in the National Inventory of Dams
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