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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT

Identification No: VT00076

Name of Dam: Knapp Brook Site No. 1
Town: Cavendish

County and 3State: Windsor County, Vermont
Stream: Knapp Brook

Date of Inspection: April 23, 1979 and May 22, 1979

BRIEF ASSESSMENT

The Knapp Brook Site No. 1 dam is an earth embankment dam with
clay core. The dam is approximately 400 feet lo:g and 21 feet high.
The dam and pond are currently utilized as a State of Vermont Fish
and Gamz Pond. A concrete drop structure containing a 4-foot concrete
discharge pipe is the primary control of flow at the dam. This struc-
ture is supplemented by an emergency spillway cut out of the left
abutment. The drainage area for the dam is 3.2 square miles, of which
2.9 square miles is controlled by another dam, Knapp Brook Site No. 2,
1400 feet upstream. Under normal flow conditions, the impoundment
behind Knapp Brook Site No. 1 is 166 acre-feet with a surface area of
26 acres.

The dam is classified as small and has a significant hazard poten-
tial. Based on size and hazard classifications, a 1/2 Probable Maximum
Flood (1/2 PMF) of 4,600 CFS was used as the test flood inflow. The
routed test flood outflow was 4,570 CFS. The total spillway and drop
structure capacity is 2,550 CFS which is 56 percent of the routed test
flood outflow. The test flood would overtop the dam by 1.1 feet.

The dam is judged to be in good condition. The following signifi-
cant findings were determined during the investigation:

1. The emergency spillway is overgrown with brush and does not
have adequate capacity to carry the test flood.

2. A wet area was found near the left abutment of the dam. No
water was seen flowing, but the area was soggy and had developed
some minor sloughing.

3. The dam, as constructed, appears to be inconsistent with the
plans for elevatiou and emergency spillway detail.

4. The earth embankment dam has a nonuniform crest elevation.
The center of the earth embankment is 1.5 feet lower than the
abutments.
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The present dam is in good condition and it is recommended that
the following actions be instituted under the guidance of a registered
professional engineer qualified in dam design within two years of the
receipt of this report:

1.

Institute a biennial program of technical inspections to
include monitoring of the wet areas near the left abutment
for flow volume and evidences of soil transport.

Remov.: brush a.d beaver dams from the emergency spillway.
Asscss the need for greater spillway capacity.

Level the top of the dam from abutment to abutment.

Inspect the inlet structure for evidence of cracking and
spalling.

Prepare as-built plais to reflect elevations and distances
as they exist,

Round-the-clock monitoring should be provided during periods
of unusually heavy rain.
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PREFACE

This report is prepared under guidance contained in the Recom-
mended Guidelines for Safety Inspection of Dameg, for Phase I Inves-
tigations. Copies of these guidelines may be obtained from the
) Office of Chicf of Engineers, Washington, D.C. 20314. The purpose
- of a Phase 1 Investigation is to identify expeditiously those dams
I- 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 topegraphic mapping, subsurface investigations, testing and

detailed computational evaluations are bevond the scope of a Phase
. I Investigation; however, the investigation is intended to identify
.. any need for such studies.

In revi_-wing 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
o inspection, such action, while improving the stability and safety of
S the dam, removes the normal load on the structure and may obscure
- certain conditions which might otherwise be detectable if inspected
S under the normal operating environment of the structure.

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

l numerous and constantly changing internal and external conditions, and
i 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 hydro-
- logic and hydraulic analyses. In accordance with the established
- Guidelines, the Spillway Test Flood is based on the estimated '"Probable
Maximum Flood" for the region (greatest reasonably possible storm

. runoff), or fractions thereof. Because of the magnitude and rarity
4 ! 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 neced 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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SECTION 5 - HYDRAULIC/HYDROLOGIC -

5.1 Evaluation of Features .

a. Design Data

Therc is no known hydraulic or hydrologic design data for the
Knapp Brook Site No. 1 Dam.

b. Experience Data

During intervicws with Fish and Game personnel it was reported
that in the history of the dam it has never been overtopped.
The maximum water surface was during the 1973 Flood when the
water got 2.0+ feeot doep at the concrete cut-off wall in the
em~rgency spillway (elevation 94.6) or 1.2 feet below the top
of the dam.

c. Visual Observations

The primary discharge structure is the 12-foot by 6.5 foot
drop structure (see Photo 5). This structure functions as &
weir for the first 2 feet cf head. For higher heads it is
controlled by orifice flow by the 4-foot concrete discharge
pipe. At the present time the north side of the structure is
equipped with stop logs which run to full height of the con-
crete structure. The relative location of this structure, 15
feet from the dam, and its primary use as a spillway could
cause debris to collect around the iron pipe railing. This
could lead to possible reduction in discharge.

d. Test Flood Analysis

The dam is classified as small size with a significant har.rd
potential due to four homes downstream. Therefore, the test
flood selected was one-half of the Probable Maxinmum Flood.

The computations of the test flood and discharges were carricd
out using the HEC-1 computer program. The input data computa-
tions and results are contained in Appendix D of this report.
The project study dam, Knapp Brook Site No. 1, with a smull
pond area offers insignificant flood regulation for the 3.17
square mile drainage area. The peak discharge was only reduccd
from 4,600 CFS to 4,570 CFS. Since the total spillway and
drop structure discharge of 2,550 CFS is 56 percent of the
routed test flood outflow, the low sections of the dam would
be overtopped by 1.1 foot producing a test flood elevation of
96.9.

5-1
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SECTION 4 - OPERATIONAL PROCEDURES

“ o
Py

W,

4.1 Procedures* o

There are no operational procedures as the stop logs are left in
place 211 vear, R

v
‘
e

oo
At

4.2 faintenance of Dam= N

Le g

The existing maintenance of the da~ consists of pericdic mowing & e
of grass slopes on dam, removal of obstructivns from the drop IR,

structurces and vearlw cutting of brush from dam embankment. o

4.3 Maintonance of Cperating Facilities ; R
The stop logs are the only operating rfacilitics and they appear o @
to be in u well maintained condition. They are normally maintained . ]
at an elevation at the top of the inlet structure.

4.4 Description of Warning System in Effect .
e e e
None exists for this dam, - ~.,1
4.5 Evaluation N
The maintcenance of the dam and drop structure is being carried -
out on a periodic basis. Overall, the dam is being maintained o o]
in a good condition. The only recommendation is that the brush ‘ ' @
and saplings in the emergency spillway be cut and removed. Also, ]

the old beaver dams should be removed.

*Intervicws with I'ish and Game personnel.
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outlet. The emergency spillway is a wide channel cut into the

left abutment. There are saplings and brush growing on the f;:'i”:fl
spillway channel, severely restricting its ability to pass water »® ,_.N.,.;.Ai
(see Photos 9, 10 and 11). ‘ ]

T

d. Rescrvoir Area .j

There are no evidences of instability along the edges of the t B
reservoir in the vicinity of the dam.

e. Downstream Channel

The dowviastveam channel for the outlet of the drop inlet spillway
is the natural streambed. Yo significaut obstruction to flow
can be sccn (see Phoco 7).

3.2 Evaluation

The dam is in good condition. The ability of the emergency spillway
to pass water is restricted by heavy growth of saplings and brush.

N
BN
» )
it 1
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3

B SECTION 3 - VISUAL INSPECTION
- 3.1 Findings

: a. General

At the time of inspection on April 23, 1979, the water level

. was t o inches over the concrete weir of the drop inlet spill-

. way. During the April inspection there was snow on some por-

i tions of the downstream slope. The downstream slope was re-
inspected on May 22, 1979 in the absence of snow for any
evidence of secpage. On May 22, the water level in the vuser-

. voir was about 2 inches lover than the concrete weir of the

e drop inlet.

I b. Dam RS

The upstream slope of the dam is riprap protected below ele- _ 4
vation 94 fecet. Above this elevation the slope is grass T
covered with some minor erosion due mainly to trespassing (sece - e
Photo 3). Some of the riprap could be observed through the Coe
water, (see Photo 4), and it appears in good condition with
some siltation cover.

The crest of the dam is mostly grass covered with no signs of
erosion. The crest is not at a uniform elevation as it varies
by 1.5 feet from the abutments to the center of the dam.

The downstream slope was grass covered with only minor sloughing . 4
and erosion (see Photo 8). The slope and the toe of the slope ﬁ:,"f '{;
show no evidence of seeps with the exception of an area next to b
the left abutment. There is a wet area on the slope about 2
feet above the toe and at 65 feet from the abutment, measured
along the crest. ©No water could be seen flowing, but the area
is soggy. Minor sloughing has occurred above this area. Be-
tween this wet area and the abutment, the ground was soft and
wet along the toe of the slope. Emanating from the wet area :
was a small streambed connecting with the outlet channel; how- el
ever, no water could be seen moving, but it is apparently main- e
. tained wet by the seeps. No discharge could be seen at the
outlet channel.

b

c. Appurtenant Structures

. The drop inlet spillway appears to be in good condition; how-

) ever, it could not be inspected closcely because of lack of

- access (see Thotos 2, 4 and 5). There is a small depression

: behind the ends of the headwall of the outlet where some soil
may have washed out throuch the stone protection next to the
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SECTION 2 - ENGINEERING DATA
b 2.1 Design
" The plans describing the design of this carth embankment dam with
. drop structure and emergency spillway are contained in Appendix B
of this report.
) | 2.2 Comstruction
The present dam is a 400-foot earth embankment dam with shallow
. clay core built acress the original streambed of Knapp Brook. This

dam was constructed in 1958 on the cxisting old ground. A concrete
drop structure with 4-foot concrete pipe is used as the principal

' l discharge of scasonal rainfaell and an emerscency spillway structure
was excavated out of the left abutment. The flows return to Knapp
Brook 1400 feet downstream.

2.3 Qperation

The flow of water is not controlled at all, according to Fish and

r Game personnel. The stop logs are left in place all year. The
stop logs can be removed by the means of a portable hoist assembly.
2.4 Evaluation
a. Avajlability
The design plans for this dam are on file with the Agency of
Environmental Conservation, Department of Water Resources,
Montpelier, Vermont 05602.
] b. Adequacy

The lack of in-depth engineering design computations does not

e allow for a definitive review. Therefore, the adequacy of

' the dam, structurally and hydraulically, cannot be assessed

. from the standpoint of review of design calculations, but must

i be based primarily on the visual inspection, past performance

' history and sound hydrologic and hydraulic engineering judgment.

¢c. Validity

The 142-foot spillway length shown on the available plans is

] inconsistent with field observations. In addition the mcan
sca level elevations on the plans do not agree with the topo-
graphic map preparced in 1972 or to the relative elevations
used in the construction of the Knapp No. 2 dam. There also
is a discrepancy in the elevation difference from the top of
the drop structurc to the top of the dam.




i. Spillway :_-':::".
(1) Type

Trapezoidal channel with concrete cut-off wall.

(2)  lLength - -

125-foot crest at concrete cut-off wall, o

(3) Elevation of Crest

92.6 at concrete cut-off wall.

(4) Gates -
None. —i )
(5) Upstream Channel ;-filF
125-foot wide excavated earth trapezoidal channel over-
grown with brush. Length 200+ feet. :
-2
(6) Downstream Channel =~
125-foot wide excavated earth trapezoidal channel over-
grown with brush and restricted by beaver dams. The B}
length is 400 feet. Downstream 50 feet from the weir is
a 105-foot wide restricted section.
j. Regulating Outlets i::?
>
A
The 12-foot by 6.5-foot concrete drop structure is equipped . N
with stop logs from the invert of the 48-inch concrete pipe to o NS
the top of the drop structure spillway. The stop logs appear -

to be in good condition. The inspection team was unable to

gain access to the structure during the two inspection trips.
Presently the stop logs are installed all the way to the top oo
of the drop structure and according to Fish and Game personnel, o
this is the standard operating procedure for the entire year.
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3)

(4)

(5)

(1)

(2)

(3)

(4)

(5)

(6)

(7

(8)

(9

Diversion and Regulating Tunnel
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Spillway Crest

27 acres.

Test Flood Pool

31 acres.

Top of Dam

31 acres.

Type

Earth embankment with a shallow clay core under the up-
stream slope.

Length
400 feet +.

Height
21 feet.
Top Width

16 feet.
Side Slopes

Downstream slope - 2:1. Upstream slope - 3:1.
Zoning
None known.

Impervious Core

Shallow clay pad under the upstream slope.
Cut-Off
Clay pad extends 2 feet into the foundation soils.

Grout Curtain

None known.

Not applicable.

1-7
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(8) Top of Dam
Varijes. 95.8 at centerline of outlet pipe. 97.3 at
abutments,

(9) Test Flood Surcharge
96.9.

Reservoir

(1) Length of Maximum Pool
1700 feet.

(2) Length of Recreation Pool
1600 feet.

(3) Length of Flood Contrel Pool
Not applicable.

Storage

(1) Recreation Pool
166 acre-feet.

(2) Flood Control Pool
Not applicable.

(3) Spillway Crest Pool
192 acre-feet.

(4) Top of Dam

292 acre-feet.

Reservoir Surface

(1)

(2)

Recreation Pool

25.6 acres.

Flood Control Pool

Not applicable.

1-6
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(6) Gated Spillway Capacity at Normal Pool Elevation

Not applicable.

(7) Gated Spillway Capacity at Test Flood Elevation

Not applicable.

(8) 7Total Spillway Capacity at Test Flood Elevation

3,450 CFS at elevation 96.8 - no brush.
1,770 CFS at elevation 96.9 - heavy brush.

(9) Total Project Discharge at Test Flood Elevation

4,570 CrS at elevation 96.9.

c. Llevation

The following elevations are based on a local datum which is
tied into Knapp Brook Site No. 2 dam. The elevation of 91.6
at the top of the concrete weir of the drop structure is the
datum at Knapp Brook Site No. 1.

(1) Streambed at Outlet of Drop Structure

73.0.

(2) Maximum Tailwater

Could not be determined.

(3) Upstream Portal Invert Diversion Tunnel

Not applicable.

(4) Recreation Pool

91.6 - stop logs in position.

(5) Full Flood Control Pool

Not applicable.

L (6) Spillway Crest

y 77.2 - drop structure, stop logs removed,
o 91.6 - drop structure, stop logs in place.
92.6 - emergency spillway.

(7) Design Surcharge

Not applicable.

P
- e

1-5

- L. B A . R N et S e I T L e et . - - e el e I L P
L‘; . LA 1 P PP I PP LAY DU S I S0 S Wi b SAP W EP L S ) COURUE VORI S WP, WIS YOI SN WL ST A ¥




ture is a 125-foot wide emergency spillway, trapezoidal
channel, which is one foot higher than the drop structure
and was excavated out of the left abutment. The spillway
channel has been overgrown with saplings and brush which
have restricted the capacity of the spillway.

(2) Maximum Knewn Flood at Dam Site

There are no gauging stations or operating records for R
the Knapp Brook dams, but according to Bob Horton, Fish RO
and Game Maintenance Supervisor, the maximum known flood -
at the Knapp Brook Site No. 1 Dam was the June-July 1973
Flood during which the water was approximately 2 feet

decn at the ermergency spillwav.,  Based on 2 {ecet of water - ;:!ilij
in the brush-oversgrown spillwav channel, elevation Y4.6, S =y
the woaximum dischorese in the spillvay was 423+ CFS and :?'_'_j
from the drop structure 317 + CFS, for o total of 740 CFS. - T

PDuring this event, the maximum storage was 250 acre-feet -! 4 ;!LQ
and the dam and structures weathered the flood with no T

damage.

(3) Spillway Capacity

Knapp Brook Site No. 1 Dam contains two discharge struc-
tures: the primary spillway (see Figure 5) which is a
12-foot long by 6.5~-foot wide concrete drop structure, 14
feet high with a 48-inch concrete discharge pipe. Accord-
ing to Fish and Game personnel, the stop logs which

extend from the invert of the pipe to the top of the weir
arc left alone, but can be removed should this be required.
Based on the stop logs in place, the primary spillway
functions as a weir until the maximum height of 1.9 feet
(elevation 93.3), after which the spillway is controlled
by the 48-inch concrete pipe orifice flow. With the stop
logs in place, and water surface at the top of the dam
(elevation 95.8), the maximum discharge is 330 CI'S. The
second primary structure is an emergency spillway channel,
one foot higher than the crest of the drop structure,
excavated from the left abutment slope. This channel is

a 500+ foot long trapezoidal channel with a designed con-
crete key cut-off wall 125 feet long. The controlling ; °
element at present is the restricted channel 50 feet i~ -——nk—4

f.f dowvmstream which is only 105 feet wide and overgrown with . b
=5 brush which reduces the discharge capacity greatly. e 'T
[if (4) Ungated Spillway Capacity at Top of Dam . N3
*-. - - -\‘.

.. 2,220 CFS at elevation 95.8 - no brush. f! _4,,!_1
[ 1,060 CFS at elevation 95.8 - heavy brush.

¢

¢ (5) Ungated Spillway Capacity at Test Flood Elevation !
-

}'.' 3,450 CFS at elevation 96.8 - no brush. ’j
- 1,770 CFS at elevation 96.9 - heavy brush. e
= S '_4
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Purpose
The Knapp Brook Ponds 1 and 2 were constructed as part of a
fish management project for southern Vermont and are still

being used for this purpose.

Design and Construction History

This dam was designed by E. W. Culver in 1956 and built by the
Fish and Game Department in 1958, The plans for the dam are
on file with the State of Vermont Agency of Environmental Con-
servation, Department of Water Resources, Environmental Engi-
neering Division, Mentpelier, Vermont. There is no additional
informatrion on Knapp Brook Site No. 1 design and construction
history.

Normal Operating Procedures

The pond is used for fishing and as a fish habitat and as such

the water surface is controlled by the Fish and Game Department.

According to Bob Horton, Maintenance Supervisor, the stop logs
in the drop structure are left in place all year. This keeps
the water elevation at the top of the drop structure. The
emergency spillway which is one foot higher than the top of the
drop structure carries the spring run-off. Usually the flow

is less than 0.3 feet over the spillway in the spring.

S a.

-

'p 1.3 Pertinent Data

Drainage Area

The present drainage area to Knapp Brook Site No. 1 pond is
3.17 square miles. Located at the northwest corner of Knapp
Brook Site No. 1 is the second pond called Knapp Brook Site
No. 2. This pond controls a total of 2.89 square miles and
has a normal water surface area of 26 acres. The main channel
is approximately 2.6 miles long to Knapp Site No. 2 and the
average slope is 137 feet per mile. The watershed is approxi-
mately 90 percent wooded on steeply sloping terrain with th-=
surrounding hills rising 600 feet above the ponds.

Discharge at Dam Site

(1) Outlet Works

The outlet works at Knapp Brook Site No. 1 consist of

one drop structure with stop logs and one emergency spill-
way at the left abutment. The drop structure (sce Photo 5)
is a concrete structure 15 feet high with a total opening
of 12 feet by 6.5 feet and a 48-inch reinforced concrete
pipe outlet. Stop logs extend from the top of the north
wall to the invert of the 4-foot pipe. The second struc-
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Description of Dam and Appurtenances

The Knapp Brook Site No. 1 Dam is approximately 400 feet long
and 21 fcet high. Plans of the dam are available and the

earth embankment dam built in 1958 reportedly has a clay core.
The water level is controlled by a 12-foot by 6.5 foot concrete
drop structure which vegulates the reservoir level by 4.0-foot
wide stop logs which are 14'-5" high and a 125-foot long
trapezoidal emergency spillway. Knapp Brook Site No. 1 is
known locally as Lower Knapp Pond.

Size Classification

The Kuapp brook Site No. 1 Dam is approximately 21 feet high
with a waxiirum storage of 292 acre-feet. The United States
Corps of Engincers (USCE) guidelines place dams with a height
between 25 and 40 feet or storage between 50 and 1000 acre-feet
in the small category. Therefore the size classification of
Knapp Brook Site No. 1 is small.

Hazard Classification

If the Knapp Brook Site No. 1 Dam were to fail with the water
level at the top of the dam, a flood wave 12 feet high and
flowing at a rate of 13,000 CFS would be released. The project
discharge with water at the top of the dam would be 2,200 CFS.
The flood stages in Knapp Brook would increase from 1 foot
overbank to 7 feet overbank at 13,000 CFS. Knapp Brook has a
slope varying from 3.5 to 4.5 percent; consequently little
storage of the flood wave would result until it enters the
flood plain of the North Branch of the Black River. Along
Knapp Brook the flood wave would damage 4 homes and 1 commercial
property. The hazard classification then is significant.

Owvnership

The present owner of Knapp Brook Site No. 1 is:
State of Vermont
Fish and Game Department
Montpelier, Vermont 05602
Telephone: 802-828-3371

Operator
Mr. Bob Horton, Maintenance Supervisor
Fish and Game Department

Chittenden, Vermont 05737

Telephone: 802-773-9507

1-2

R i k™ A 8 Sl daey
A A S A A

il

lel

~id

e

,

— i




SN W TR R T AN A ,I.- '.l-'rlv'-,"." i '.I .!.!“' " Dl -‘A-'_»_"