AD-A156 268  NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL DRMS
WARREN LAKE DAM (VT @.. (U> CORPS OF ENGINEERS WALTHAM
MA NEW ENGLAND DIV JUL 81

UNCLRSSIFIED F/G 13713




]

)

e e ey

vl

YTy ryrvwrew
RN " .

ce
Lt

Sl

=

. . T - et
T VY Sl W UL G W VAT TR W AT B 1 WV WP W0 S Y

N
[o:]

22

22

= [l

=5
w L
s s

I -
= Iz

22 JLt e

5
FTFFERERR
E

rr
r
re

1§

MICROCOPY RESOLUTION TEST CHART
NATIONAL BUREAU OF STANDARDS-1963-A

" P -
.t .= St e

) ~ ce .

e, ¥y Y. L. . ) L% hY




PHOTOGRAPH THIS SHEET
=) g [
o L
N § LEVEL INVENTORY
O 5
H Z
| o =)
< 2 WRRREN LrKe Dany /7 00263
I § DOCUMENT ID;NTIFICATION
0 < Jaly 198/
<L 2
—
6 i for public ST, ‘; r ;' g:iﬁﬁvod
? v ! distriburion 1o P o‘d’lul, fig
——— T
DISTRIBUTION STATEMENT
ACCESSION FOR N
NTIS GRA&IL
DTIC TAB
UNANNOUNCED |
JUSTIFICATION
BY
DISTRIBUTION /
AVAILABILITY CODES
DIST AVAIL AND/OR SPECIAL
DATE ACCESSIONED
. Y e

DISTRIBUTION STAMP

L: | DATE RETURNED

@

. ,

. ) 3

4 8 5 ? e U 8 0

.

=

E

' ") DATE RECEIVED IN DTIC REGISTERED OR CERTIFIED NO.

T PHOTOGRAPH THIS SHEET AND RETURN TO DTIC-DDAC

}.

DTIC fosM 70A DOCUMENT PROCESSING SHEET PREVIOUS EDITION MAY BE USED UNTIL
. . ] ) N L - D X - . R .~ N R - -

*‘A‘ RPN o (L S . RSN TDT IR ST, S RPN G S A G WA WL VT ST 0. WS- S GO e NIV W VU Sy S, WU SR WD Wi, Oy v IO L, S i




L

AD-A156 260

RICHELIEU RIVER BASIN
WARREN, VERMONT

WARREN LAKE DAM
VT 00263

PHASE | INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
WALTHAM, MASS. 02254

JULY 1981

l-- --. --~ Y
SeTe s
e Y

N
RARSANG

SR

e

.‘.-‘--\.".‘

K g
- .\“.‘ -~
P—“"‘*"' -t
- - 7-
NOAR

g

A A A

'x,fl". .
s

—_———

. P
. .
s

; o e

T I s
R N ¢
Cacdad a'atalalalsls




w7y Eaa“udin oo A QU atar aunds sl gt L gl ot '...'if."*-f_-'.u')c,,_b,).‘ .h,:’;'_.“,' ':".:'TT. il 'L“-'?}":""G P 0 A alhe® 50 e el be S g del
REFROMICHT AT CCVEAMRIENY © XPEHSE :
REPRODUCED AT GOVERNIMENT EXPENSE

1
|

DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY ;
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT a

NUMBER OF PAGES WHICH DO NOT _.
REPRODUCE LEGIBLY. i

g™

’
1 R%A % el

PNV D B S UL

''''''''''''''''''''''''''

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

- B P A LS T A L . St T e e e e S
A L . e AN Rt . _ . . S . A . TR . e
TR AP AT LI IV T W SN S ¥ T L T PR SR WA, O SR A L SR S " UL S L SR i




Ml e S i At g il o it w e e S A AN o AR B A o i e A A A A S i e IRl kit i ot

_UNCLASSIEIED

SECURLITY CLASSIFICATION OF THIS PAGE (When Data Entered)

REPORT DOCUMENTATION PAGE BErtEAD INSTRUCTIONS
1. REPORT NUMBER 2. GOVY ACCESSION NQ. . 3. RECIPIENT'S CATALOG NUMBER
VT 00263
4. TITLE (and Subtitle) 5. TYPE OF REPORYT & PERIOO COVERED
tarren Lake Dam INSPECTION REPORT
NATIONAL PROGRAM FOR INSPECTION OF NON-FEDERAL © PERTORMING ORG. REPORT NLMBER
'LDAAI?)SYNOVNO) 8. CONTRACT OR GRANT NUMBER(s)

U.S. ARMY CORPS OF ENGINEERS
NEW ENGLAND DIVISION

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT, PROJECT, TASK
AREA & WORK UNIT NUMBERS

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE
DEPT. OF THE ARMY, CORPS OF ENGINEERS July 1981
NEW ENGLAND DIVISION, NEDED 3. NUMBER OF PAGES
424 TRAPELO ROAD, WALTHAM, MA. 02254 . 75
14. MONITORING AGENCY NAME & ADDRESS(If dilterent from Cantrolling Ottice) | 18. SECURITY CLASS. (of this report)
UNCLASSIFIED
8e. DECLASSIFICATION/DOWNGRADING
SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

APPROVAL FOR PUBLIC RELEASE: DISTRIBUTION UNLIMITED

17. DISTRIBUTION STATEMENTY (of the abetract entered in Bleck 20, i1 ditierent trem Repert)

18. SUPPLEMENTARY NOTES

Cover program reads: Phase I Inspection Report, National Dam Inspection Program;
however, the offictal title of the program is: National Program for Inspection of
Non-Federal Dams; use cover date for date of report.

19. KEY WORDS (Continue on reverss side i necessary and identify by block number)

DAMS, INSPECTION, DAM SAFETY,

Richelieu River Basin
Warren VT.
Mills Brook

20. ABSTRACT (Continue on reverse side it y and

& ty by block aumber)

The dam 1s a compacted earth embankment structure about 520 ft. long with a max-

! imum height of 35 ft. The dam is judged to be in poor condition in its present

rQ state. It is intermediate in size with a high hazard potential. The test flood
= for the dam is the PMF. A number of recommendations are given for implementatioL
by the owner within 1 yr. of receipt of the inspection report. N
- N
t‘ DD , 25", 1473  tomowor 1woves s ossoLETE L
- LT T R TS VRN S »
a A ;-:Lq'; NI IR NN I \ c."l'-;.' R S ST A AR DR SR e S




CA AR ch s= RSN sk aam e Mk b A At anat-es s ai- kasii ek - b MEICAR A M- M-I aitar e i ant i e g e Bt Miah it Bl e R B 1A s Sk - AT AA S Y B

‘Ef

WARREN L. 'E DAM
VT 00263

L.

u' RICHELIEU RIVER BASIN
WARREN, VERMONT

4
I,

aple

yoror v,
1A
e

PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM

PP SIS N W

rf“mw’fvrrr‘t‘ Y
-
h
.
K
A

.
¢
-
I'-
=
\"
-
-
3

b

b,

a

3

X
o
-
R
L
Lo
L
he.
o, o
'."
ll
®, f 4
L]




*
NATIONAL DAM INSPECTION PROGRAM e
PHASE I INSPECTION REPORT o
Identification No.: VT 00263 —
Name of Dam: WARREN LAKE DAM !%?
Town: WARREN i
County and State: WASHINGTON, VERMONT ]
Stream: MILLS BROOK ]
Date of Inspection: 3 JUNE 1981 )
atinnd
»
BRIEF ASSESSMENT -
Warren Lake Dam is a compacted earth embankment structure approximately o
520 feet long. The dam has a maximum hydraulic height of 35 feet. Top of dam 2]
storage capacity is 1780 acre-feet. The dam was estimated to be about 85% com- iif
plete at the time of inspection. Construction began in 1980. .o
l._ ."‘
The purpose of the dam is to provide a 48-acre impoundment for private rec- "-f
reational use. When completed, the dam crest will serve as a relocated route for ]
Town of Warren Highway No. 28 known as Plunkton Road. E:;!
The principal spillway is a 36-inch diameter corrugated metal pipe conduit !!1
with a 48-inch corrugated metal riser. There is a separate 24-inch diameter 1
corrugated metal conduit which serves as a pond drain. f
There is an emergency spillway made up of three 44-inch by 72-inch corru- .
gated metal pipe arch culverts. The culvert bottoms are at an elevation 7 feet i[‘
above the normal pool level. The top of dam is to be 15 feet above the normal -
pool level. <
The dam is judged to be in poor condition in its present state. The visual E
observations made during the course of the inspection revealed deficiencies in- o
cluding erosion gullies, particularly at the contacts between the embankment and il
abutments, soft and wet areas at the downstream toe, poor concrete work and de- ®
flections in pipe walls. ;C?
Because the dam has an intermediate size and a high hazard potential classi- )
fication, the test flood is the Probable Maximum Flood (PMF). The test flood N
inflow for Warren Lake which has a drainage area of 0.93 square miles was esti- o
mated to be 2325 cfs. i‘“

Effects of surcharge storage would reduce the test flood inflow to a routed
test flood outflow of about 360 cfs. Assuming the lake is at its normal pool
elevation (1550 NGVD) at the start of the flood, water would rise to a level of
4.8 feet below the top of dam under test flood conditions. Spillway capacity
at the top of dam is 760 cfs which is 210% of the routed test flood outflow.

TE XX

A number of recommendations are given for implementation by the owner within
12 months from receipt of this Phase I Inspection Report. These recommendations,
in general, are as follows:
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& gj Retain a qualified Registered Professional Engineer to:

- Make a reassessment of the entire project from
a design standpoint.

Warren Lake Dam
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- Investigate the 36-inch and 24-inch conduits and
design instrumentation and establish methods and
schedules for monitoring possible seepage along
the conduits.

- Investigate and design repairs for soft and wet
l areas at the downstream toe.

~ Design methods to repair erosion gullies and
methods to prevent recurrence of these gulilies.

- Reevaluate the mechanical apparatus for the 24-
inch drain conduit with respect to potential for
-~ plugging with debris and damage by ice.
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- Establish methods and schedules for monitoring
flows from the toe drains.

»
P

- Investigate the hydraulic adequacy of the emer-
gency spillway approach and discharge channels
and design repairs.

Bl
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- Investigate the structural stability and design
7 repairs to the concrete work for the emergency
'8 spillway culverts.

- Investigate and design repairs to the outlet
structure for the 36-inch conduit.

) - Investigate the adequacy of riprap on the up-
.’ stream slope.
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- Supervise completion of the dam and record all as-
built information and foundation conditions.

- Establish procedures for filling of the lake and
N supervise filling of the lake after construction
and all repairs are complete.

The owner should carry out all the recommendations made by the engineer.
A1l work should be done under the supervision of the engineer.

The owner should also implement the maintenance program which has been
- established as part of the design for this dam. In addition, the owners
g should clear the main discharge channel and the emergency discharge channels,
grade disposal areas, monitor seepage flows, and establish a formal written
program for surveillance and downstream warning.

A qualified Registered Professional Engineer should be engaged to make a
comprehensive technical inspection of the dam and dike once a year.

John F. Cysz
Project Manager
VT P.E. No. 3562
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PREFACE R

This report is prepared under guidance contained in the Recommended o
Guidelines for Safety Inspection of Dams, for Phase ! [nvestigations. e
Copies of these guidelines may be obtained from the Office of Chief of )
Engineers, Washington, D.C. 20314. The purpose of a Phase I Investigation "
is to identify expeditiously those dams which may pose hazards to human
life or property. The assessment of the general condition of the dam is
based upon available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations, test-
ing, 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 lcad on the structure and may obscure certain conditions which might
otherwise be detectable if inspected under the normal operating environment
of the structure.

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

Phase I inspections are not intended to provide detailed hydrologic
and hydraulic analyses. In accordance with the established Guidelines, the
Spillway Test flood is based on the estimated "Probable Maximum Flood" for
the region (greatest reasonably possible storm runoff), or fractions thereof.
Because of the magnitude and rarity of such a storm event, a finding that a
spillway will not pass the test flood should not be interpreted as necessarily
posing a highly inadequate condition. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for
more detailed hydrologic and hydraulic studies, considering the size of the
dam, its general condition and the downstream damage potential.

Phase I Investigation does not include an assessment of the need for
fences, gates, no-trespassing signs, repairs to existing fences and rail-
ings and other items which may be needed to minimize trespass and provide
jreater security for the facility and safety to the public. An evaluation
of the project for compliance with OSHA rules and regulations is also
excluded.
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NATIONAL DAM INSPECTION PROGRAM
PHASE I INSPECTION REPORT
WARREN LAKE DAM
SECTION I
PROJECT INFORMATION

1.1 GENERAL

a. Authority
Public Law 92-367, August 8, 1972 authorized the Secretary of the Army,

through the Corps of Engineers, to initiate a National Program of Dam Inspection
throughout the United States. The New England Division of the Corps of Engineers
has been assigned the responsibility of supervising the inspection of dams within
the New England Region. Robert G. Brown & Associates, Inc. has been retained by
the New England Division to inspect and report on selected dams in the Common-
wealth of Massachusetts and State of Vermont. Authorization and notice to proceed
were issued to Robert G. Brown % Associates, Inc. under a letter of 23 October
1980 from William E. Hodgson, Jr., Colonel, Corps of Engineers. Contract Number
DACW33-81-C-0004 has been assigned by the Corps of Engineers for this work.

b. Purpose of Inspection
(1) To perform technical inspection and evaluation of
non-Federal dams to identify conditions which
threaten public safety and thus permit correction
in a timely manner by non-Federal interests.

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

(3) To update, verify and complete the National Inven-
tory of Dams.

1.2 DESCRIPTION OF PROJECT

a. Location
Warren Lake Dam is located in the Town of Warren, Vermont. The dam is
on Mills Brook, 1.1 miles upstream of the brook's confluence with Mad River.
The dam site is located on the USGS “arren, VT Quadrangle at latitude N44° (04.5'
and Tongitude W72° 50.0'. Access to the site is by Plunkton Road (Town of
Warren Highway No. 28).

b. Description of Dam and Appurtenances )
Warren Lake Dam is a compacted earth embankment structure, approxi-
mately 520 feet long with a maximum hydraulic height of 35 feet. The long.
axis of the dam is oriented in a north/south direction. At the time of this
inspection, construction of the dam was approximately 85° complete.

The crest of the dam is designed to have a width of about 30 feet and
will serve as a roadway for the relocated route of Plunkton Road. Both the
downstream and upstream faces have slopes of 3H to 1V. There is an earth key
trench designed to be a minimum of 4 feet deep into the dam foundation.

1 -1
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The principal spillway consists of a 36-inch diameter asphalt coated
corrugated metal pipe (ACCMP) about 190 feet in length through the embankment.
There is a concrete end wall at the outlet of the 36-inch conduit (see Appen-

dix €, Photograph 8). There are steel anti-seep collars on this conduit.

There is a 48-inch diameter corrugated metal pipe riser connected to the upstream
end of the conduit with a prefabricated tee (see Appendix C, Phatograph 3). The
crest of the riser is designed to be set at elevation 1550 NGVD. At the time of
the inspection, the riser was not complete; however, the design plan calls for
the riser to have a trash rack and anti-vortex device, plus a 1" diameter trickle
flow outlet, and a 24-inch diameter shear gate to allow the lake level to be ad-
Jjusted to elevation 1545 NGVD. The invert of the 36-inch conduit is designed for
elevation 1541 NGVD. The design top of dam elevation is 1565 NGVD.

Approximately 15 feet to the south of the 36-inch conduit there 1is a
24-inch ACCM pipe about 240 feet in length which also passes through the embank-
ment (see Appendix C, Photograph 3). There are steel anti-seep collars on the
24-inch conduit. The purpose of the conduit is to provide a means for complete
draining of the lake. The design elevation for the inlet of the drain is 1536
NGVD.

At the time of this inspection there was no valve or operating mechanism
for the drain. However, the plan calls for a 24-inch mud valve to be installed
on the conduit. Originally the design called for a slide gate valve. The mud
valve is to be operated by a steel shaft of unspecified diameter approximately
60 feet Tong. The shaft is to be encased in a galvanized pipe housing supported
by treated timber posts with maximum spacing of 8 feet. The timber posts are
to be embedded in the upstream slope of the embankment. The plan calls for a
reinforcing bar trash screen around the inlet to the 24-inch drain. This is
shown on Sheet 4A of Design Plans with supplemental revision in Appendix B.

Approximately 320 feet south of the 36-inch conduit there is an emer-
gency spiliway made up of three 44-inch by 72-inch corrugated metal pipe arch
culverts with a concrete headwall and endwall (see Appendix C, Photographs 9
th rough 12). The three culverts are designed to have 8-inch thick concrete
cutoff walls into lTedge at mid-length. The design plans originally called for
the emergency spillway to be three 6-foot by 10-foot reinforced concrete box
culverts. The inverts of the inlets for the three pipe arch culverts are de-
signed to be at elevation 1557 NGVD. The emergency spillway flow is directed
to the culverts by an excavated approach channel which was incomplete at the
time of inspection (see Appendix C, Photograph 10). The discharge from the
emergency spillway is conveyed to the downstream channel through an excavated

channel with an earthen berm on the downhill side (see Appendix C, Photograph 13).
The emergency spillway discharge channel was incomplete at the time of inspection.

At the downstream toe of the dam, on either side of the outlet for the
24-inch conduit, there are two 6-inch diameter PVC drain pipes (see Appendix C,
Photograph 8). These PVC pipes collect water from a gravel toe drain which
reportedly extends a maximum of 80 feet upstream of the toe of dam. The design
plan shows the gravel toe drain as being 1 foot in thickness and wrapped in
filter fabric (see Design Plans, Sheets 3R and 4 in Appendix B). At the ends
of the 6-inch PVC drains there are 6-inch PVC cleanout risers. There are two
2-foot wide gravel trench drains wrapped in filter fabric which extend from the
gravel toe drain to both abutments.

1 -2 Warren Lake Dam
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The road base for Plunkton Road is to consist of 6 feet of gravel placed
between elevation 1559 NGVD and the top of dam elevation 1565 NGVD. A compacted
earth blanket will cover the gravel on the upstream slope of the dam (see Design
Plans, Sheet 4 in Appendix B). This blanket has not been constructed to date.

A riprap blanket is called for at the normal pool elevation on the upstream slope.
Il The upstream riprap blanket is incomplete (see Appendix C, Photograph 2).

Riprap is also called for on the downstream slope above elevation 1559
NGVD. This riprap is not in place.

¢. Size Classification
- The size classification of this dam is Intermediate according to criteria
= set forth in Recommended Guidelines for Safety Inspection of Dams by the Corps of
Engineers. The dam has a top of dam storage of 1780 acre-feet (within the range
of 1,000 to 50,000 acre-feet storage), and a maximum hydraulic height of 35 feet.
The size classification is based on the storage criteria.

d. Hazard Classification
The dam is in a high hazard category because a major breach of the dam
could cause a large amount of property damage and the loss of more than a few
Tives. The Village of Warren, Vermont is located about 18,000 feet downstream
of the damsite. There are 6 to 12 structures which could be flooded by 2 to 10
feet of water as a result of a major breach of the dam. Prior to the breach, ;
Ly water would be about 10 feet below the lowest structure (see Section 5.5). i)

e. Ownership
The dam is presently owned by a partnership of Lenord Robinson of

Warren, Vermont 05674, Telephone (802) 496-3788, and Jack C. Keir of 481
Brookwood Road, Wayne, PA 19087, Telephone (215) 688-9028. Upon completion
II of the project, ownership of the dam and lake will be vested in a landowner's

.
PP

] ,
’," ‘, ‘.v "'."
b

association. The Town of Warren will have an easement over the dam in order to
relocate Plunkton Road.

f. Operator
A1l activities at the damsite are presently supervised by:

Lenord Robinson
I. Warren, Vermont 05674
L Telephone: (802) 496-3788

g. Purpose .
The dam will impound a 48-acre lake which will be used for private
recreation. When completed, the dam crest will serve as a relocated route for
Town of Warren Highway No. 28 (Plunkton Road).

h. Design and Construction History
The design of Warren Lake Dam is described in a document entitled
"Analysis and Design of a Private Recreational Pond for Jack C. Keir and Lenord
Robinson, Warren, Vermont" dated Rev. December 1979. (See Appendix B.)

The design of the dam is shown on a set of plans as follows:

Sheet Date
SP-1 Rev. Dec. 1979
1 August 1979
' 2 August 1979

. 3 Rev. Dec. 1979
3R (Alt. #2) August 5, 1980
4 Rev. Feb. 10, 1980
4A Rev. Feb. 10, 1980
5 Rev. Dec. 1979
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There is a supplemental sheet No. 4A dated June 30, 1980 which shows a
revised pond drain (mud valve type). Specifications for the dam have revision
dates of December 1979 and February 18, 1980.

The dam was designed by James P. Olsen, P.E. of Hinesburg, Vermont.

As part of the design, 3 soil borings were made to depths of 24 feet,
18.5 feet and 37 feet. The borings were made by Green Mountain Boring Company
Inc. of Barre, Vermont between October 18 and October 23, 1979. Copies of the
boring logs are included in Appendix B. Boring locations are shown on the design
plans.

The maximum depth of rock cored in any of the 3 borings was 2 feet. All
three borings were at the north end of the dam. One of the borings (SB2) en-
countered what appeared to be loose gravel. This condition was judged on the
basis of further test pits to be an anomaly. (A reportedly isolated area of sand
and gravel was also later found during construction in a borrow area on the south
side of the valley section about 250 feet upstream of the southerly abutment.)

In addition to the 3 borings a series of test pits were excavated. Logs
of the test pits are included in the design report (see Appendix B). Locations
of the test pits are shown on the plans.

The design study included a stability and seepage analysis; laboratory
testing of soil permeability; a compaction test on a composite sample of borrow
material, and grain size analyses of borrow materials. No permeability tests
were made in the dam foundation.

Construction of the dam began in early July 1980. The contractor was
Lenord Robinson Building and Excavating Contractors of Warren, Vermont. No
unusual or unforseen problems were reported during construction except that the
gravel toe drain was replaced because the gravel fill became contaminated with
fines.

A cofferdam and the 24-inch ACCM conduit were used to control water
during construction of the dam. The key trench was excavated after the installa-
tion of the 24-inch conduit. The 36-inch ACCM conduit was then installed. Both
the 24-inch and the 36-inch conduits are reported to have been placed on natural
soil and backfilled with compacted earth. Both the 36-inch and the 24-inch con-
duits were provided with metal anti-seep collars. The collars, pipe, and riser
tee were fabricated by Northeast Culvert Corp. of Westminster, Vermont. The
size of the fabricated collars for the 24-inch conduit was smaller than the size
called for on the design plans. The contractor installed an extra collar to
compensate for the dimensional difference.

Approximately 26,000 cubic yards of earth fill was used to construct
the dam to its present condition.

The design engineer made about 12 in-place density tests, using nuclear
technique, at various locations in the embankment. There are no records of in-
place density tests made within the zone of backfill for the 24-inch conduit.

Most of the borrow material was excavated from an area just upstream of
the northerly abutment. The specifications called for earth fill to be compacted
to at least 95% of Standard Proctor Density. The one laboratory compaction test
indicated the maximum dry density (Standard Proctor Test) was 127 pcf at 10%
moisture content.
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The emergency spillway was constructed using three 44-inch by 72-inch
corrugated metal pipe arches with concrete headwalls instead of the reinforced
concrete box culverts originally planned. There are no reports of concrete
tests made on any of the concrete used at the dam.

The emergency spillway approach channel and discharge channel have not
yet been excavated to the dimensions indicated on the design plans because of
rock encountered during construction.

Construction on the dam was suspended in November of 1980 and, as of
the time of this inspection, there has been no significant construction activity
since that date.

Currently a portion of the proposed pond area is being excavated to
remove organic deposits which are being marketed for sale by the owners.

1.3 PERTINENT DATA

a. Drainage Area
The drainage area consists of 0.93 square miles of wooded, mountainous
terrain. The entire watershed lies within the Town of Warren. The watershed
has a long axis of about 6000 feet oriented in a northerly direction. Several
natural drainage swales enter along the area which will be flooded by the dam.
Elevations in the watershed range from 1960 NGVD at the easterly boundary to
1530 NGVD at the toe of the dam.

b. Discharge at Damsite
Discharge at the damsite is through a principal spillway made up of a
36-inch diameter asphalt coated corrugated metal (ACCM) conduit with a 48-inch
diameter ACCM riser. The riser crest will maintain a normal pool at elevation
1550 NGVD. A 24-inch shear gate will be installed to allow the pool to be low-
ered to elevation 1545 NGVD. A 1-inch diameter hole in the side of the riser
at elevation 1545 NGVD will provide a trickle flow during dry weather should
the lake level fall below the riser crest.
(1) Outlet Works - 36-inch diameter ACCM conduit
with 48-inch ACCM riser crest at 1550
NGVD. Capacity is 127 cfs with water at 1565 NGVD.
Capacity of 24-inch diameter ACCM pond drain is
47 cfs with water at 1565 NGVD.

(2) Maximum Flood at Damsite - Dam has not im-
pounded water.

(3) Ungated Spillway Capacity at Top of Dam -
Combined capacity of three 44-inch by 72-
inch corrugated metal culverts plus 36-inch
conduit is 757 cfs with water at 1565 NGVD.

(4) Ungated Spillway Capacity at Test Flood
Elevation - 360 cfs at 1560.2 NGVD.

(5) Gated Spillway Capacity at Normal Pool Ele-
vation - not applicable.

(6) Gated Spillway Capacity at Normal Pool Ele-
vation - not applicable.
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c.

d.

e.

f.

T T

(7)

(8)

(9)

Total Spillway Capacity at Test Flood Eleva-
tion - 360 cfs at 1560.2 NGVD.

Total Project Discharge at Top of Dam -
757 cfs at 1565 NGVD.

Total Project Discharge at Test Flood Ele-
vation - 360 cfs at 1560.2 NGVD.

Elevation (feet above NGVD based on datum of construction plans)
(1) Streambed at Toe of Dam - 1530 NGVD.

(2)

(3)
(4)
(5)
(6)
(7)
(8)
(9)

o

Bottom of Cutoff - unknown. Minimum of 4'

depth into foundation called for on con-

struction plans.

Maximum Tailwater - unknown.

Normal Pool - 1550 NGVD (at principal spillway crest).
Full Flood Control Pool - not applicable.

Principal Spillway Crest - 1550 NGVD.

Design Surcharge - 1561.9 NGVD. (Original Design assumes no outflow.)

Top of Dam - 1565 NGVD.
Test Flood Surcharge - 1560.2 NGVD.

Reservoir (length in feet)

(1) Normal Pool - 2600 feet.

(2)
(3)
(4)
(5)

Flood Control Pool - not applicable.
Principal Spillway Crest Pool - 2600 feet.
Top of Dam - 2800 feet.

Test Flood Pool - 2700 feet.

Storage (acre-feet)

i
(2)
(3)
(4)
(5)

Normal Pool - 360.

Fiood Control Pool - not applicable.
Principal Spillway Crest Pool - 360.
Top of Dam - 1780.

Test Flood Pool - 1150.

Reservoir Surface (acres)

(1)
(2)

Normal Pool - 48.

Flood Control Pool - not applicable.
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(3) Principal Spillway Crest Pool - 48. -

(4) Top of Dam - 150.

(5) Test Flood Pool - 110. Ti;
g. Dam K
7Y Type - Compacted earth embankment. ,
2) Length - 520 feet. o
(2) g 'y
(3) Height - 35 feet. i
(4) Top Width - 30 feet. ;:l_;-_:_l

o

(5) Side Slopes - 3H to 1V both upstream and
downstream.

(6) Zoning - gravel fill above elevation 1559
NGVD with compacted earth blanket on upstream
slope. Gravel drain at downstream toe.

(7) Impervious Core - no special core, homogeneous
fill.

(8) Cutoff - earth key trench.
(9) Grout Curtain - none.

h. Diversion and Regulating Tunnel - not applicable.

i. Principal Spillway
(1) Type - 36-inch diameter ACCMP conduit with
48-inch ACCMP riser.

(2) Length of Weir - 12.6 feet circumference of riser weir.

(3) Crest Elevation - principal spillway riser crest
at 1550 NGVD.

(4) Gates - one 24-inch shear gate on riser,gate
invert at 1545 NGVD.

(5) U/S Channel - riser for principal spillway is
embedded in embankment and has no approach
channel other than pond.

(6) D/S Channel - Mills Brook.

Warren Lake Dam




(R A~ Arue Sl i i

endhanlade o bl

j.

K.

Emergency Spillway

Type - three 44-inch by 72-inch corrugated
metal pipe arch culverts.

Length of Weir - 18 feet combined base width of

Crest Elevation - culvert inverts at 1557 NGVD.

U/S Channel - excavated channel through earth and
rock approximately 150 feet long by minimum 12

(1)
(2)
pipe arch culverts.
(3)
(4) Gates - none.
(5)
feet wide.
(6)

0/S Channel - culverts discharge to excavated
channel through earth and rock about 300 feet

long by 10 to 15 feet wide with 6-foot high

earthen berm on the downhill side. Channel
discharges to natural wooded area above Mills Brook.

Requlating Cutlets

(1)
(2)
(3)
(4)

(5)

Invert - 1536 NGVD.
Size - 24 inches diameter.

Description - ACCM drain conduit.

Control Mechanism - mud valve (not in place)

operated by gate stem supported by timber
posts in upstream slope.

Other - 24-inch shear gate with invert at 1545
NGVD in riser crect for purpose of lowering

pool.

Warren Lake Dam
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SECTION 2
ENGINEERING DATA

. 2.1 DESIGN DATA

Complete design data are maintained in the files of the design engineer
James P. Olsen, P.E., of Hinesburg, Vermont. The design of Warren Lake Dam is
described in a document entitled "Analysis and Design of a Private Recreational
Pond for Jack C. Keir, and Lenord Robinson, Warren, Vermont" dated Rev. December
1979. Design plans and specifications are described in Section 1.2h.

2.2 CONSTRUCTION DATA

R Construction records are maintained in the files of the design engineer.
- Records of inspection by the State of Vermont are on file with the Vermont
Water Resources Board. There are no as-built plans available to date.

Construction Progress Reports were prepared by the design engineer twice
a month during 1980 construction and submitted to the Vermont Department of
Water Resources. The State Dam Safety Inspector also made periodic visits to
. the site during construction. These reports are on file with the Vermont De-
| partment of Water Resources. Copies of selected reports are attached in
Appendix B.

No in-place density tests were made during construction around the 24-
inch ACCM conduit and no strength tests were made on any of the concrete work.

. 2.3 OPERATION DATA

The dam has not impounded water and as such has not been operated to date.
Construction is approximately 85% complete.

n 2.4 EVALUATION OF DATA

. a. Availability
N Design and construction data including plans and specifications were
made avai-able by the design engineer.

- b. Adequacy _ _
The final assessments and recommendations of this investigation are
based primarily on the visual inspection and hydrologic and hydraulic calcula-
tions made as part of the inspection report.

. c. Validity
The engineering data provided by the design engineer have begn degmed
adequate for the purpose of this Phase I inspection. This investigation did not

include a detailed engineering check of design calculations.

Warren Lake Dam
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SECTION 3
VISUAL INSPECTION

3.1 FINDINGS

a. General
Warren Lake Dam was inspected on June 3, 1981. The weather was clear
at the time of inspection. Water was flowing through the 24-inch diameter drain
at a depth of 3 inches (estimated flow of about 1 cfs). There is no valve at the
end of ghe drain conduit. The dam was impounding no water (see Appendix C, Photo-
graph 2).

Construction on the dam was suspended in November 1980. The dam is in-
complete and has never impounded water.

During the inspection, the owner indicated that the planned permament
pool elevation of 1550 NGVD will be lowered to 1548 NGVD; however, there has
been no official proposal on this matter. This inspection report is based on
the approved normal pool elevation of 1550 NGVD.

The 36-inch conduit was observed from the interior. The interior of
the 24-inch conduit could not be viewed.

b. Dam

(7Y Crest - As of the date of this inspection, the
crest of the dam is at approximately elevation
1563.5 NGVD. The design top of dam is at ele-
vation 1565 NGVD, but is to be constructed with
a camber to allow for settlement. The existing
crest width is approximately 25 feet near the
dam center because the compacted earth blanket
on the upstream slope has not been constructed.
The crest is designed to be 30 feet wide with
the compacted earth blanket. The existing crest
is roughly graded. There are wheel tracks about
4 inches deep in the crest (see Appendix C,
Photograph 1). No surface cracks were observed
in the crest. There are random erosion gullies
up to 4 inches deep along the edges of the exist-
ing crest.

(2) Upstream Slope - The upstream slope has hay
mulch and is sparsely vegetated with rye grass.
The upstream slope above elevation 1559 NGVD
has not been completed. (This is the compacted
earth blanket noted in the previous paragraph.)
There are random erosion gullies up to 10 inches
in depth on the upstream slope. There is no
material on the slope which resemblies topsoil.
The riprap at the normal pool level is about 60
percent complete. The stone size varies between
about 6 inches and 10 inches. The riprap appears
to be thin, hand placed in one layer on top of
the compacted earth embankment. There is no
visible evidence of a filter blanket or bedding
beneath the riprap.

3-1 Warren Lake Dam




- An 8 to 12-inch deep gully was observed around
b the 48-inch riser pipe.

[

: There is a stone lined swale on the upstream BN
. slope at the contact with the northerly abut- R
T ment. This lined swale ends at about the normal ]
pool. L
Il A pile of jagged rock fragments and solid rock out- ;€%:
cropping is located where the upstream slope contacts j_§;{
with the southerly abutment in the area of the D
- excavation for the emergency spillway approach ]
channel (see Appendix C, Photograph 10). s

(] y

No evidence of sioughing or mass soil movements D
on the upstream slope was noted. S

(3) Downstream Slope - The downstream slope has hay : _g

mulch and is sparsely vegetated with rye grass. R
There are random erosion gullies up to 6-inches -9
deep. An 18-inch deep erosion gully exists at
the contact with the northerly abutment (see
Appendix C, Photograph 4). There is a % gpm
seep at the end of this gully. This gully has
caused a washout at the ends of the 36-inch and

S 24-inch conduits (see Appendix C, Photograph 7
and 8) exposing the pipes.

The backfill for the dry laid stone endwall for
the 24-inch drain is washed out. The owner has
, constructed a temporary dike at the north abutment
II to divert water away from this qully.

A 12-inch deep gully exists at the contact with
the southerly abutment (see Appendix C, Photograph
5) and along the southerly downstream toe. There
is standing water in this qully which appears to
be seepage from the southerly abutment area.

Approximately 180 feet south of the 36-inch con-
duit, along the downstream toe of the dam, there
is a 3-foot wide by 10-foot long area which is
soft, spongy, and appears to indicate a quick
condition (see Appendix C, Photograph 6). Since
—_— the dam is not impounding water, this condition
. is probably the result of a spring which has not
been intercepted by the dam's foundation drain-
age system.

No evidence of sloughing or mass soil movements
on the downstream slope was observed. The top
of the downstream slope is gravel fill for the
proposed Plunkton Road relocation.

¢. Appurtenant Structures
' (1) Foundation Drainage System - The two 6-inch PVC
\ outlets for the foundation drain were visible.
The ends of the two pipes are deformed where they
pass through the dry laid stone endwall foi the

3 -2
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24-inch drain (see Appendix C, Photograph 8).
Small animal guards for these pipes are called
for on the design plans but are not in place.
The southerly 6-inch outlet had a 1 quart per
minute flow of clear water. The northerly 6-
inch outlet had a 1 pint per minute flow of
clear water. There is rust color slime at the
ends of both 6-inch outlets. The bottom of
the northerly outlet is 2 to 3 inches above the
24-inch drain. The southerly outlet is about
3 inch lower than the 24-inch drain.

There are two 6-inch solid PVC cleanout risers
on the downstream slope. These risers mark the
ends of the 6" PVC foundation drain pipes. The
northerly and southerly pipes extend abave the
embankment 5.8 feet and 1.2 feet respectively.

The gravel blanket toe drain is reported by the
design engineer to extend a maximum of 80 feet up-
stream from the downstream toe. The limits of the
gravel trench drains could not be determined on the
basis of observation. It is not known if the trench
drains extend to the 3' x 10' soft area noted in
paragraph 3.1b(3). The engineer reports that one
spring in the southerly abutment was encountered
during construction.

Principal Spillway - The 36-inch diameter con-
duit was observed from the interior between the
downstream end and a point about 60 feet down-
stream of the 48-inch riser, The pipe is asphalt
coated corrugated steel. There is a bent pipe end
at a joint about 40 feet upstream from the outlet.
There is rust color seepage at a pipe joint about
halfway between the ends of the 36-inch conduit.
(This water could be caused by condensation.) The
flow at the end of the 36-inch conduit was Jjudged
to be about % pint per minute.

Within a length of about 75 feet downstream of the
48-inch riser, there ecre 3 Tow areas in the bottom
of the 36-inch conduit which have an accumulation
of silt. The base of the 48-inch riser is concrete.
The anti-vortex device trash rack and sheargate

are not in place. There are no ladder rungs in the
riser.

At the downstream end of the 36-inch conduit there

is a concrete endwall (see Appendix C, Photograph 8).
The endwall also forms a discharge apron. Wood form-
work is embedded in the concrete. The wingwalis for
tne structure have rough and honeycombed concrete. The
bottom of the 36-inch conduit is about 2 inches above
the concrete discharge apron instead of the 2 feet
shown on the design plans.
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(3)

Pond Drain - The 24-inch drain conduit is open and

is passing the full flow of Mills Brook. The flow

in the conduit was estimated at 1 cfs at the time of
inspection. The interior of the 24-inch conduit was
not visible. There is no valve or operating mechanisms
on the upstream end of the conduit (see Design Plans,
Sheet 4A in Appendix B). The 24-inch conduit presently
projects about 5 feet beyond the upstream toe (see
Appendix C, Photograph 3). At the downstream end of
the 24-inch conduit, there is a dry laid stone endwall
(see Appendix C, Photograph 8). A portion of the
backfill for this wall is washed out. The end of the
24-inch conduit is about 3 feet upstream of the end of
the 36-inch conduit. The design plans show the 24-
inch extending further downstream.

Emergency Spillway - The emergency spillway is made up
of three 44-inch high by 72-inch wide corrugated steel
arch culverts. The steel appears to be galvanized

(see Appendix C, Photograph 9). The concrete walls at
both the upstream and downstream ends of the culverts
are of irregular width, (between 5 and 8 inches wide),
roughly formed, and have approximately vertical cracks
about i-inch wide at the top of each culvert (see
Appendix C, Photographs 10, 11, and 12). The buttresses
on the downstream wall have no footings. The upper por-
tions of tne walls are not backfilled. There is up to
about 2 inches of deflection in the tops of the culverts
(see Appendix C, Photograph 11). It is not known if

the cutoff collar for the culverts was installed.

The shapes and layout of both the approach channel and
discharge channel for the emergency spillway vary from
the design plan (see Appendix C, Photographs 10 and 13).
Rock mass is visible in the sides of both channels.

The existing emergency spillway approach channel has a
width of about 12 feet at a point 80 feet upstream of
the inlets to the emergency spillway culverts. The de-
sign plan calls for a width of 60 feet at this point.
Rock is exposed in the sides of the approach channel.
The owner reports that this rock cannot be excavated
without blasting.

Trees are growing adjacent to the emergency spillway
discharge channel. Several trees have fallen across
the channel. An earth dike along the north side of the
discharge channel has not been constructed as of this
inspection. This dike is necessary to prevent emer-
gency spiliway flow from being directed towards toe of
the dam. The existing emergency spiliway discharge
channel has a bottom width of about 12 feet and 3H to
1V side slopes except that the channel has steeper
side slopes where it is in rock cut. The discharge
channel called for on the design plans varies in

width from 35 feet at the dam to 85 feet at a point
400 feet downstream of the dam.
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There is a 15-inch diameter corrugated metal culvert

(see Appendix B) which discharges into the emergency
spillway approach channel. This culvert collects water
from a slope area downstream of the dam. The culvert was
flowing at about 5 gpm.

d. Reservoir Area
w1th the lake at its normal pool elevation 1550 NGVD, the dam will im-
pound a lake having a surface area of about 48 acres. There are no structures
along the shoreline. Plunkton Road (see Location Map) is to be relocated so as
to pass over the dam.

The owner is currently excavating organic deposits from the pond area.

e. Downstream Channel
The 36-inch diameter principal spiliway and the 24-inch diameter pond
drain discharge directly to Mills Brook.

The emerjency spillway discharges to a 300-foot long excavated channel
(see Appendix C, Photograph 13) which directs flow to a wooded slope about 15
feet above and 100 feet from Mills Brook at a point about 100 feet downstream
of the toe of the dam. )

There are some dead trees along the main channel of Mills Brook down-
stream of the dam (see Appendix C, Photograph 7).

3.2 EVALUATION

The Phase I visual inspection of Warren Lake Dam indicates that the dam
is about 85% complete. The dam is judged to be in poor conditjon jn its
present state. The visual inspection revealed deficiencies wh1ch.1f not
remedied, have the potential for developing into hazardaus conditions.

The dam has not impounded water to date, therefore deficiencies may not have
been visible during the inspection which might otherwise be detected if the dam
was inspected under full impoundment conditions.

The following are areas of specific concern:

- The corrugated metal conduits are bedded and backfilled
with earth. There is a concern that complete filling of
the voids beneath the corrugated pipe cannot be accom-
plished with this type of construction. (Note that con-
duits through earth dams having operating heads similar
to this dam are commoniy laid on concrete cradles.)

There are low areas in the bottom of the 36-inch conduit
which could have been caused by poor support. There are
no records of compaction tests made adjacent to the 24-
inch conduit. Water could travel through voids along

the pipe. A method should be designed to determine if
seepage along the conduits is occurring. Leakage through
pipe joints could aggrevate this condition. The hydraulic
appurtenances for the 48-inch riser should be installed
pefore the spillway is allowed to operate.

- The compacted earth blanket on the upstream slope above
elevation 1559 NGVD should be constructed since leakage

or piping through the gravel crest could occur if water
in the lake rose above this elevation.

Warren Lake Dam
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- The erosion gullies on both the upstream and downstream
slopes, and at the contacts with abutments have caused
loss of embankment materials. These areas should be
properly excavated and refilled with compacted earth.

A method of surface water control should be designed to g .
prevent the gullies from recurring. The slopes of the . @
dam should be vegetated with a grass type which pro-
tects against erosion but which will not obscure condi-
tions of the slopes during inspections.

- The mechanical apparatus for the 24-inch drain conduit
is not in place. Before the equipment is installed the °
proposed mechanisms should be reevaluated to determine
the potential for plugging by debris. Also the operat-
ing mechanisms should be reevaluated to determine the
potential for damage by ice. Sizes and material types
for the operating shafts should be determined.

- The 3-foot by 10-foot area displaying quick conditions
at the southerly downstream toe requires further study
to determine a method of repair. A study of the ade-
guacy of the existing drainage system should be made -
to assess if this quick area and the wetness of the oo
downstream toe in general can be eliminated by improve- o
ments or enlargement of the exisitng drainage system. - 1
Seepage flows from the toe drain should be monitored K
and recorded both before and after filling of the lake o
so that quantities of flows from springs in the abut- R
ments can be differentiated from seepage flows through
the embankment. The ends of the drain outlets should
be repaired or replaced by pipes which will not deflect,
and small animal guards installed. The tops of the
cleanout risers should be adjusted to final grade and capped.

- The hydraulic adequacy of the emergency spillway approach
discharge channels should be investigated to assess the
need to enlarge the channels. Rock excavation by blast-
ing in the area of the dam could cause damage to the dam
and its foundation.

- The cracks in the headwall and endwall for the emergency

spillway culverts are evidence of wall movements. The

- walls appear unstable and require repairs or replacement.
The concrete work is rough and there are areas where the
concrete is honeycombed. The causes and repairs to the
deformations of the culvert walls should be investigated
since the culverts will also provide structural support
for the road above.

- The rough concrete work for the outlet structure of the
36-inch principal spillway and the embedded formwork
could lead to early failure of the structure. This struc-
ture should be investigated and repairs designed as neces-
sary including the repair of eroded backfill.
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The riprap on the upstream slope is not complete and does
not appear to be bedded in materials which will protect
against loss of embankment materials and undermining of
the riprap.

The dike on the north side of the emergency spillway dis-
charge channel is required to prevent emergency overflows
from flowing towards the downstream toe of the embankment.
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r SECTION 4 o

OPERATIONAL AND MAINTENANCE PROCEDURES o,
4.1 OPERATIONAL PROCEDURES :;Qf
a. General :f;j
lﬁ The dam is approximately 85% complete and has not impounded water. .0

Upon completion of the project, maintenance of the pond and the dam will be
vested in a landowner's association. Each member of the association will own
a portion of the lake/embankment and will be assigned continuing responsibility
for maintenance during their ownership period. The maintenance responsibility
will be a deed covenant to be continually transferred with land ownership. i
P Since the crest of the dam will be utilized for the relocation of Plunkton Road, ry

N s
PP S

an agreement with the Town of Warren is being formalized regarding mutual re- i

sponsibilities for maintaining that portion of the structure which will serve ,.{

as the road. .

b. Description of any Warning System in Effect L}
There is no written surveillance or warning system in effect or planned. i!l

1

4.2 MAINTENANCE PROCEDURES

) a. General O]
[ A formal maintenance plan has been established for this project. The ‘2;4
plan is described in an undated document entitled "Warren Lake - Maintenance ——
Procedures”, which lists ten routine maintenance procedures. A copy of this -

document is attached in Appendix B. ;

4§

b. Operating Facilities S
lE The riser crest of the principal spillway will maintain the normal pool ®
' at elevation 1550 NGVD. The design plan calls for a 24-inch shear gate to allow o
the level to be lowered and maintained at elevation 1545 NGVD. (This shear gate
was not in place at the time of this inspection.) There is a 24-inch conduit

which is designed to completely drain the lake. The control valve for this drain
is designed to be placed on the upstream end of the conduit. The established .

B maintenance plan calls for this valve to be exercised at least annually. This ®
: valve was not in place at the time of this inspection.

The emergency spillway requires no operation except that the approach
channels and discharge channels are to be kept clear. The established main-
tenance plan calls for snow to be removed from the emergency spillway in order

Lo .
J PSS SO0 S G R

_ to provide free water flow at all times. It is not clear whether this item is a ﬂ‘
- maintenance responsibility of the Town or an operational responsibility of the AR
owners., A
4.3 EVALUATION j

. . . . ®
The written maintenance plan has been established for this project. The w7

owners should implement the plan and periodically review it to determine if it R
requires modification. The owner should retain a qualified Registered Pro- <
fessional Engineer to make annual technical inspections. Initial filling of R
the lake should be under the supervision of the engineer. ; J

A formal written surveillance and downstream warning {emergency prepared-
ness) plan should be established for this structure.

4= Warren Lake Dam




The responsiblity for keeping the emergency spillway clear of snow should
be clarified.
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SECTION 5
EVALUATION OF HYDRAULIC/HYDROLOGIC FEATURES

| § 5.1 GENERAL

The drainage area consists of 0.93 square miles of wooded, mountainous
terrain. The entire watershed lies within the Town of Warren. The watershed has
a long axis of about 6000 feet oriented in a northerly direction. Several natural
drainage swales enter along the area which will be flooded by the dam.

Elevations in the watershed range from 1960 NGVD at the easterly boundary
to 1530 NGVD at the toe of the dam.

5.2 DESIGN DATA

Hydraulic and Hydrologic design data for this project are included in a
document entitled "Analysis and Design of a Private Recreational Pond for Jack C.
Keir and Lenord Robinson, Warren, Vermont"; having a revised date of December
1979 (see Appendix B). The dam was designed for a maximum high water elevation
1561.9. Hydrologic methods of the U.S. Department of Agriculture Soil Conser-
L vation Service were used in the design.

5.3 EXPERIENCE DATA

The dam is not complete and has not impounded water to date.

5.4 TEST FLOOD ANALYSIS

Warren Lake Dam is classified as intermediate size having a maximum hy-
draulic height of 35 feet and a top of dam storage of 1780 acre-feet. The dam
'l was determined to have a high hazard classification. Using the Recommended
Guidelines for Safety Inspection of Dams, the test flood is the Probable Maxi-
mum Flood (PMF).

The Probable Maximum Flood was estimated using methods contained in "Pre-
1iminary Guidance for Estimating Maximum Probable Discharges in Phase I Dam
Safety Inspections" issued by the New England Division Corps of Engineers.
-~ The curve for mountainous terrain was used in this estimate.

The PMF test flood inflow from 0.93 square mile drainage area was esti-
mated to be 2325 cfs (2500 CSM). Storage effects would reduce the test flood
inflow to a routed test flood outflow of approximately 360 cfs.

During test flood conditions water would rise to elevation 156C.2 which is
about 4.8 feet below the design top of dam. Water would be passing through the
emergency spillway at a depth of 3.2 feet and at a flow rate of 240 cfs.
Spillway capacity at the top of dam (1565 NGVD) is 760 cfs which is 210 percent
of the routed test flood outflow.

' This analysis assumes that the lake is at elevation 1550 NGVD at the start
of the test flood and that the 24-inch drain conduit is closed.

5 -1
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5.5 DAM FAILURE ANALYSIS

The impact of failure of the dam was assessed using Corps of Engineers
"Rule of Thumb Guidance for Estimating Downstream Dam Failure Hydrographs".
The estimate assumes:

1
j'lJ

9
-
a. the reservoir surface is at the test flood elevation (1560.2 NGVD) -
at the time of the breach, and _
b. a breach of 40% of the dam length at mid-height occurs (104 feet). _
The estimated initial discharge resulting from the breach would be approxi- D.J

mately 29,000 cfs.

+ e
. .
R
R

Immediately downstream of the dam the breach flow would be contained within
the valley section of Mills Brook. There presently is no development along Mills
Brook. About 6000 feet downstream of the dam the breach flow would enter the
Mad River which flows in a northerly direction.

Approximately 8300 feet downstream of the dam,Mad River crosses Route
100 beneath a steel stringer bridge. There are 2 or 3 structures in the area
of this bridge which could be flooded by 2 or 3 feet of water. Prior to the
breach, the water would be about 20 feet below the level of these structures.

Approximately 18,000 feet downstream of the dam, Mad River flows through
the Village of Warren. There are between 6 and 12 structures which could be
flooded by 2 to 10 feet of water. Prior to the breach, water would be about
10 feet below the lowest structure.

Because of the potential for a large amount of property damage and the
possible Toss of more than a few lives, Warren Lake Dam was classified as High
Hazard.

; Warren Lake Dam
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SECTION 6
EVALUATION OF STRUCTURAL STABILITY

6.1 VISUAL OBSERVATIONS

The dam has not impounded water to date, therefore deficiencies may not
have been visible during the inspection which might otherwise be detected if the
dam was inspected under its full impoundment conditions.

The most significant visual observations regarding the structural stability
are the following:

(1) The corrugated metal pipe conduits pose unique
problems with soil compaction, particularly along
the lower half of the pipe. The corrugations
make it difficult to fill all voids beneath the
pipe with compacted earth. This can cause
settlements in the pipe and can lead to seepage
of water along the conduit. This could cause a
piping failure in the embankment. Low areas
noted in the bottom of the 36-inch conduit
could be the result of pipe settlement caused
by voids in the supporting soil. Recommendations
are made in Section 7 for investigation of the
conduits and future monitoring.

(2) The erosion on the slopes and at contacts with
abutments have caused significant loss of embank-
ment materials. The backfill for the outlet
structure at the downstream end of the 36-inch
diameter conduit has been eroded causing the crown
of the 36-inch pipe to be exposed.

(3) The quick condition at the southerly downstream
toe and the wetness of the downstream toes in
ﬂl general require investigation to determine a
X method of repair.

(4) The concrete headwall and endwall for the emer-
gency spillway culverts are irregular in width
and are cracked. The cracks appear to be a re-
sult of wall movements. The walls do not appear
to have any foundation. Buttresses on the down-
stream wall do not have footings. Concrete work
is rough and is honeycombed.

6.2 DESIGN AND CONSTRUCTION DATA

Seepage and slope stability analyses were made during design of the project.
A failure arc tangent to the foundation line and having a 60-foot radius, was
analyzed. Engineering checks of these computations were not made as part of this
inspection report. A complete set of design and construction records are in the s
i possession of James P. Olsen, P.E., the design engineer. ®

6 -1
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Various correspondence, legal documents, and inspection reports made by o
the State of Vermont are on file at the Vermont Water Resources Board in AR
Montpelier. e

‘E 6.3 POST-CONSTRUCTION CHANGES
At the time of this inspection report, the dam was judged to be about 85%
complete.
] 6.4 SEISMIC STABILITY

The dam is located in Seismic Zone No. 2 and in accordance with recommended
Phase I guidelines, does not warrant seismic analysis.

Warren Lake Jam
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SECTION 7
ASSESSMENT, RECOMMENDATIONS AND REMEDIAL MEASURES

7.1 DAM ASSESSMENT

a. Condition
The Phase I visual inspection of Warren Lake Dam indicates that the
dam is about 85% complete. The work remaining is considered to be necessary
for the safe operation of the dam and as such, the dam is judged to be in
poor condition and should not impound water. The dam has not impounded water
to date, therefore deficiencies may not have been visible which might otherwise
be detected if the dam was inspected under its full impoundment conditions.

b. Adequacy of Information
The adequacy of this dam was assessed based primarily on the visual
inspection and sound engineering judgement. Available data inciuding borings,
test pits, design report, design plans, stability and seepage analyses, and
specifications were reviewed. Information contained in the logs of soil bor-
ings at the south end of the dam (see Appendix B) was not sufficient to con-
firm if rock encountered in the borings was ledge or boulders.

c. Urgency
The recommendations and remedial measures described in Paragraphs 7.2
and 7.3 should be implemented by the owner within 12 months from receipt of
this Phase 1 inspection report.

7.2 RECOMMENDATIONS

The owner should retain a qualified Registered Professional Engineer to:

(1) Make reassessment of the entire project from a
design standpoint.

(2) Investigate and design repairs as necessary to
insure the water tightness of joints in both the
36-inch and 24-inch diameter conduits. Instru-
mentation and a schedule for monitoring possible
seepage along the conduits should be designed by
a qualified geotechnical engineer. The low areas
in the bottom of the 36-inch conduit should be in-
vestigated and repairs designed as necessary.

(3) Design methods to repair erosion gullies on the
embankment slopes and at contacts with the abut-
ments. A surface drainage system should be de-
signed to prevent gullies from recurring. Also
a permanent type vegetation type should be speci-
fied which will protect the embankment against
erosion and not inhibit inspection of the slopes.

Warren Lake Dam
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Reevaluate the mechanical apparatus for the 24-inch
drain conduit. The mechanisms should not be prone
to plugging with debris or damage by ice.

Investigate and design repairs to wet areas at the
downstream toe including the 3-foot by 10-foot quick
area at the southerly toe. As part of this investi-
gation, the adequacy of the entire toe drain system
should be evaluated to determine if improvements

to or enlargement of the drainage system are necessary.
Repairs to the deformed ends of the drain outlets
should be designed including small animal guards at

the downstream ends and caps on the cleanout risers.

Establish methods and a schedule for monitoring flows
from the toe drainage system.

Investigate the hydraulic adequacy of the emergency
spiliway approach and discharge channels and design
any necessary enlargements. Consideration should be
given to potential damage to the dam caused by blast-
ing of rock.

Investigate the structural stability and design re-
pairs or replacements to the cracked and irregular
concrete headwall and endwall for the emergency
spillway culverts. The deformations in the culvert
walls should be investigated and repairs designed
as necessary.

Investigate and design repairs to the outlet structure
for the 36-inch conduit including the eroded backfill
and the rough concrete with embedded formwork.

The outlet conditions at the 24-inch conduit should

be investigated and methods designed to insure that
discharge from the 24-inch conduit does not cause
erosion of the outlet works for the 36-inch conduit.

Investigate riprap on the upstream slope to insure
that the adequate depth of riprap is provided and
that the riprap is bedded with adequate filter ma-
terial to prevent loss of embankment material from
beneath,

Supervise compietion of the dam and record all
as-built information and foundation conditions
encountered during construction. A permanent
bench mark and monumentation should be estab-
lished to monitor future movements in the dam.

Establish procedures and supervise filling of the
lake when construction and all repairs are satis-
factorily completed. Procedures during filling
should include monitoring of flows from the toe
drains and monitoring for possible seepage along
conduits.

The owner should carry out all the recommendatior; made
by the engineer. All work should be done under the
enginc:er's supervision.

Warven Lire
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7.3 REMEDIAL MEASURES

The owner should implement the following remedial measures:

(1)

Remove all dead and fallen trees and debris for
at least 10 feet away from the main discharge
channel and emergency discharge channel.

Grade and establish vegetation within disposal
areas downstream of the dam.

Monitor seepage flows according to procedures
and schedules specified by the engineer.

Implement the existing formal written program
for operation and maintenance.

Engage a qualified Registered Professional
Engineer to make a comprehensive technical
inspection of the dam at least once a year.

Develop a formal written program for warning
downstream residents in case of an emergency
(emergency preparedness program). The plan
should include round-the-clock surveillance
during periods of unusually heavy precipitation.

7.4 ALTERNATIVES

There are no practical alternatives to the above recommendations.

Warren Lake Dam

E N W U O AU L G N




| _ Ntk Si Sl Al a3 Cvilvlw "WIN A AL ety 3 Eindl * ol P SR A A A S hadh Jadht i ¢ A A [t AN i vt A g S S i . — p— *

APPENDIX A

K VISUAL INSPECTION CHECKLIST

darren Lake lan




T TETTTT——— MSala o o o

L

VISUAL INSPECTION PARTY ORGANIZATION :

NATIONAL DAM INSPECTION PROGRAM ]
“®

DAM: WARREN LAKE DAM VT 263

DATE: 3 June 1981

TIME: 10:30 a.m.

WEATHER: Cloudy, dry

W.S. ELEV. 3" above invert in of 24" pond drain U.S.

2" below invert out of 24" pond drain DN.S.
ELEV. DATUM: NGVD based on design plans
INSPECTION PARTY: e
1. J. F. Cysz, P.E. (Hydrology/Hydraulics)
2. K. N. Hendrickson, P.E. (Structural)
L

3. J. E. Walsh, P.E. ({Baystate Environmental Consultants, Inc.) (Geotechnical)

4. R. E. Hoogs (Measurements)

OTHERS PRESENT DURING INSPECTION:

1. Lenord Robinson, Owner

2. J. P. Olsen, P.E., Design Engineer

3. A. Peter Barranco, P.E., Vermont Dept. of Water Resources

A-1 e
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VISUAL INSPECTION CHECKLIST

JAM: WARREN LAKE DAM VT 263

DATE : June 3, 1981

PIIPI SPR S EDUNY LI S

AREA EVALUATED

CONDITION

DAM EMBANKMENT

Crest Elevation

Current Pool Elevation
Maximum Impoundment to Date
Surface Cracks

Pavement Condition

Movement or Settlement of Crest

Lateral Movement

Vertical Alignment

Horizontal Alignment

Condition at Abutment and at
Concrete Structures

Indications of Movement of
Structural Items on Slopes

Trespassing on Slopes

‘Jegetation on Slopes

nlote: Dam/lake never flooded.

Water control thru 24" @.

15"-18" below finish grade - rough graded
only. Crest to carry 24' wide Plunkton
Road.

3" above invert in of 24" @.
None. Never been flooded.
None observed.

No pavement.

Not applicable. Crest not yet to design
grade - rough graded only.

Not applicable. Never flooded.

Not applicable. Finish grading not yet
complete.

Not applicable. Finish grading not yet
complete.

Springs at left abutment causiny localized
quick condition in 3' x 10' area on left
downstream toe (see sketch). Right abut-
ment has 18" deep x 12" wide qully. Water
now diverted, active seep 1/2 gpm at
right abutment, 12" deep gqully at left
abutment/toe.

Cleanout pipes on ends of foundation drain
are tipped downstream - maybe by con-
struction.

Under construction.

Sparse rye grass with hay muich.

o
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DAM:

WARREN LAKE DAM

VISUAL INSPECTION CHECKLIST

VT 263

DATE: __June 3, 1981

AREA EVALUATED

CONDITION

DAM EMBANKMENT (continued)

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

No sloughing - random sheet and rill ero-
sion (6" deep) both upstream and down-
stream slopes. Also quily is 18" deep at
right abutment, 12" deep at left abutment
and downstream toes. All headwalls
washed out,gully 8"-12" around 48" riser.

Riprap not complete - thinly placed -
1 layer thick, 60% of length. No bedding,
6"- 10" size.

None observed.

Springs at left abutment causing localized
quick condition in 3' x 10' area on left
downstream toe. 1/2 gpm seep on right
abutment. Drip rust color in 36" @ about
mid length lower half of pipe joint.
Entire left toe soft and wet by apparent
springs.

Not applicable - pond empty.

30' wide gravel blanket toe drain and 2'
wide trench drains shown on plans.

2 -6" PVC drains at each side of 24" out-
let. Flow from south drain-1 quart/min.
Flow from north drain-1 pint/min.

Flow is clear, some rust slime at ends
of 6" outlets. No animal guards on pipe
ends. Ends of 6" drains deformed where
they nroject throunh stone ondwall. No
caps on 6" PVC cleanout risers.

None.
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VISUAL INSPECTION CHECKLIST

DAM: WARREN LAKE DAM

YT 263

DATE: Juyne 3, 193]

AREA EVALUATED

CONDITION

OUTLET WORKS - INTAKE CHANNEL AND

INTAKE STRUCTURE

a. Approach Channel
Slope Conditions
Bottom Conditions
Rock Slides or Falls
Log Boom
Debris

Condition of Concrete
Lining

Drains or Weep Holes
b. Intake Structure
Condition of Concrete

Stop Logs and Slots

Includes 48" principal spillway riser.

Pond

No side slopes. Riser is in embankment.

Not applicable.
None.

None.

Pond not flooded.

Not applicable.

Not applicable.

Not applicable. 48" ACCMP riser.

Not applicable. No stop logs.

Note: Construction not complete.

12
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VISUAL INSPECTION CHECKLIST

DAM:  WARREN LAKE DAM VT 263

DATE. June 3, 1981

AREA EZVALUATED

COXNDITION

QUTLET WORKS - CONTROL TOWER

a. Concrete and Structural
General (Condition
Condition of Joints
Spalling
Visible Reinforcing

Rusting or Staining of
Concrete

Any Seepage or Efflorescence

Joint Alignment

Unusual Seepage or Leaks in
Gate Chamber

Cracks

Rusting or Corrosion of Steel
b. Mechanical and Electrical

Air Vents

Float Wells

rane Hoist

Elevator

Hydraulic System

Service Gates

Emergency Gates

Lightning Protection System

Emergency Power System

Wiring and Lighting System
in Gate Chamber

48" ACCMP riser.

Under construction.

Typical CM joints banded and tarred.
Not applicable.

Not applicable.

No. Concrete in bottom of 48" up to 36"
invert out.

Not applicable. Pond not flooded, dam
under construction.

OK.

Not applicable.

Not applicable.
No. Asphalt coated pipe is new.

No mechanical or electrical devices.

Note: Mud valve not yet installed on up-
stream end of 24" drain. Operating
shaft not yet installed. Trickle
flow and opening with sheargate not
yet installed.
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VISUAL INSPECTION CHECKLIST -]
]
DAM: WARREN LAKE DAM VT 263 DATE: June 3. 1981 _;J
AREA EVALUATED CONDITION J
©
QUTLET WORKS - TRANSITION AND CONDUIT 36" 24" ;
. @ .
General Condition of Concrete ACCMP with banded Observed interior from SR
and tar joints. downstream end to up- )

stream end. Horizon-

tal and vertical

Rust or Staining on Concrete
Spalling

trosion or Cavitation
Cracking

Alignment of Monoliths

Alignment of Joints

Numbering of Monoliths

Not applicable.
Not applicable.
Not applicable.
Not applicable.

Not applicable.
Three 1" deep sags

4' long in up-
stream 75' section
of 36".

Lip of pipe deformed
at joint - 40' up-
stream of outlet
(approx.) drip in
pipe joint about
mid-length of 36" 9,
lTower } of pipe
joint. Max. flow

to date 4" deep in
36” @‘

Not applicable.

A-6

alignment appears OK.
Interior of 24" pipe

is not visible. Can

see uypstream end from
downstream.

Not applicable.

Not applicable.

Not applicable.

Not applicable.
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VISUAL INSPECTION CHECKLIST o

l DAM: WARREN LAKE DAM VT 263 DATE: June 3, 1981 -

AREA EVALUATED

CONDITION

OUTLET WORKS - QUTLET STRUCTURE AND

QUTLET CHANNEL

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

Conditioﬁ of Discharge Channel

Also note height of outlet relative
to apron 2" actual, 2' plan.

Concrete headwall for 36" @. Rock headwall
for 24" @, and discharge channel.

New work, rough construction.

No.

No. Honeycomb, rough finish, some formwork
not yet removed. Some wood embedded in
concrete.

Not applicable. No flow yet.

Form ties exposed. No rebars exposed.

No.

No joints observed.

None.

No loose rock. Some trees on edge of dis-
charge channel. (See photo.)

Fair.

A-7




b. Weir and Training Walls

General Condition of Concrete

Rust or Staining
Spalling
Any Visible Reinforcing
Any Seepage or Efflorescence
Drain Holes
¢. Discharge Channel
General Condition

Loose Rock Overhanging
Channel

Trees Overhanging Channel
Floor of Channel

Other Obstructions
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VISUAL INSPECTION CHECKLIST ‘5."-'.2
S
-
i DAM: _ WARREN LAKE DAM VT 263 DATE: __ June 3, 1981 N
. ’f‘.-i
AREA EVALUATED CONDITION FR
OUTLET WORKS - SPILLWAY WEIR, Emergency spillway S |
-~ APPROACH AND DISCHARGE CHANNEL - 1
. o]
a. Approach Channel Under construction. LT
N
: General Condition Needs widening and realignment. Could o
become obstructed with debris. —e
Loose Rock Overhanging Y 5N
Channel es. T
Trees Qverhanging Channel No.
;; Floor of Approach Channel Boulders and ledge. o

Ledge walls on approach channel.

Weir is invert of 3 CMP arch culverts with
rough, concrete headwalls. Headwalls
have irregular thickness 5" - 8" thick-
ness,vertical cracks above each culvert,
improperly backfiiled and washed out.
Pipe arches deflected (2"-3")}. One pipe
arch rotated. No footings/cutoffs for
headwalls observed. (See photos.)

No.

Honeycomb.

No (form ties exposed).
No.

No.

Not complete. No containment on right side.

No loose rock - rock mass exposed on sides.

Yes. Cutting back required.
Natural and ledge cut.

Downed trees.
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VISUAL INSPECTION CHECKLIST

DAM: WARREN LAKE DAM VT 263 DATE : June 3, 1981
AREA EVALUATED CONDITION
OUTLET WORKS - SERVICE BRIDGE No bridges. Earth fill over culverts to

carry 2 lane 24' road, Plunkton Road.
No service bridge to riser. Three cul-
verts are 44" high by 72" wide (see
a. Super Structure Page A-8).
Bearings
Anchor Bolts
Bridge Seat
Longitudinal Members
Under Side of Deck
Secondary Bracing
Deck
Drainage System
Railings
Expansion Joints
Paint
b. Abutment & Piers
General Condition of Concrete
Alignment of Abutment
Appracch to Bridge

Condition of Seat & Backwall

A-9
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LIST OF AVAILABLE DESIGN, ]
m CONSTRUCTION AND MAINTENANCE RECORDS 'i

A. PLANS AND SPECIFICATIONS

Design Plans and Specifications dated August 1979 with revisions through . e

August 1980 are on file with the Vermont Department of Water Resources ]
in Montpelier and also from the design engineer, Mr. James P. Olson, P.E., o
RD 1 Box 163, Hinesburg, VT 02461. (Copies of selected plans are attached.)

B. DESIGN RECORDS 2

entitled "Analysis and Design of a Private Recreational Pond for Jack C.
Keir and Lenord Robinson, Warren, Vermont" Revised December 1979, is also
on file with the Vermont Department of Water Resources. (Copy attached.)

_ 1
The design records are on file with James P. Olson, P.E.. A document -
R

1

C. CONSTRUCTION RECORDS

Construction records are on file with James P. Olson, P.E.. Periodic
inspection reports by the designer and by the State Dam Safety Inspector

- are on file with the Vermont Department of Water Resources. No as-built
plans or data were available at the time of the inspection.

D. MAINTENANCE

’I! No maintenance has been performed since construction is not complete.
' A maintenance plan has been drawn up. (Copy attached.)
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Revised December 1973

ANALYSIS AND DESIGHN
OF A
PRIVATE RECREATICNAL POND
TOR
JACK C. XEIR
AlD
LENORD ROBINSON

WARREMN, VERMONT

B-2

- 2 .4-‘}...1 PN

Mt I e e ARy

LWL

IS S

- X
3
.
ST
N
Do B

i
@
bkl 4o a s aa

T I S A S




[_ 3 I Aiad! L v

[SIRTRAD PR SRR

[ LA SR L

3 f

B-3

(7rs) Lo




| Al

T ey

e S - ~/
D e
PR ~
. e Y
\'.4 v o
r I3 oy '&)-’
‘o
-1 ..\. #
3 ’l’ ' ' ’
gy - : ) .
i "‘ - ". 1Y y
3 ’

s . “ffi

SITE LOCcATiION
“TRouT PonD
WARRZEN | VERMOOT

Jack Ker asd Lenond }a"l';oﬂ

FIGURE )

\Pf{m'c s

~ay

A.,
tacd. L

PRI

[P ]




.
v
tL

s

o
T

3T 0A

oh

ARSI
VR

ir o
[

r-—v_ oy LI M Aan EAC R M i
\ .
: A .
- R : N
i Tt et L
S WitooT ST 4
' v e U ot
- . PRI St U

N . -
- .
. N

LN in BELARG
ot Cee
I I
. : t .
. i +
e H

.4
T In Sl
in .
roencs oL o |

- R SRFALITI LLoway anc
) S 2 In Tt
PRl Tolway discohar
"'\,_ V‘\T\\Y\ "
N
i P
N e
: . T IR U R
- ] . v v . - . ‘
N Ty . e s v s
! Pl W . ST e
et [SI R raay L
L o . e
S R K Tt IV SR S AT
Car
o DR P o  EET WL WRIN
! P S S S
[ A A . S
- T .“; 1. '
o ERS U . o
Sy ! T . o P- .
. "
. -




F T ——— - M 3 -
I B
| Sublect W\ JATER SHED HmLm Made by 3P0 Job No. e
WAZZen LAKE Checked by oweDgc 1979 o
l 100 ye. SToRkM Approved by ShectNo.F‘] 6. ZA . |
R X J ""_':‘
| 1, ]
% 2
3 |
[ J ) g Z’ _:2 . 4
TiN o
p R
N ]
5:' g t o fj'.j
1k T o
3l f: 1
Yy (\{ - tx..
Ot Ky - .
sl ) - |
: g
!'; o
| : o
[ | ) ~
o s
I ] -
: Vs
$ L Lol
' a "'.- r -
= V| F
- \.\
g —
= =
\ - f‘-xo
/'// -7l e i — T
- ¢
- o
|
' N oy}
B-6
- o
| X & 3 o
! g 3 (328/15 ™) 392VHOCIL B .
b P S




R S (e Tilhe S TN i A Lt e g T n— —— R T— s
- - N - . . . . ~ - Sl TRt ‘T'."-‘T.‘.‘\.'$‘

s!.uagoct H AP Made by J‘Po Job No. R ?
Wageeo Laxe crecst o Dec. 197 L

EMERGENCY SPILLWA
P, +.26(PMP~ P,‘,.S( Approved by sattol g 2B ]

o0

- - [ E

t

EMERGENCY SNLLWAY WPROGIRAPH

.26 (PMP - P

-2.- - PR ' - . ‘.,.Ip, - ER Aﬁ“-\)

€ (hrs)®
i

[ “c..'l‘lv

s
TIM
!

\
L
//4!}

L.

/'Ton. Hvrzmznvu;
N\

(P2s/ 35 ™) 332APHISIA
i 3 T

o
%000
2000
1000 ~

(»)

)

LL- I AR O S P S P S SRR P I Y




o fat

K

(i A Sul i il (el nad

Cila Rl Mt

NI S Jh Sl e Jh e i A Siad

Dete Pge f‘”c’

Job No.

settep16. 2C

Made by S’PO

Checked by

Approved by

WRARZREAD LAKE

WATECSHED WYDRogeR

FREEPORZD CoONDITION

1
t

i

}

'
3

!

'
3

, S S |
(Yo i1d1D33 §| WRNINH )Y Biowaca
S

Wova20ada TBV0a33204

1
1

t




R et T Tt YA A A T

T PN Tprpr—y——

COMPACTED EARTH EMBANKMENT (Continued)

Test pir logs and results of zrain size analyses for soil samples
considered representative of foundation conditions and borrow material
are included In the Appendix. Furrhoer soll exploration and rock coring
have taken place since the original report was prepared, and the soil types
ancountered were of the sdme “vpe as previouslv sampled and reported. 3edrock

depths vary from approximatcely 3 feet below existing zround to approximately
3% reat helow existing ground. Tvyoically, the shallow bedrock occurs on

the south side of +he stream and t:.e deep hedrock is on the north side of
the stream In tne vicinity of rhe dam. The horahole locations and new test
pit locatlons are shown on Jrawing 1o- Toneasraphic Tlan and Lorehole logs
ara Tncladed In the Appendiz

Tompaction tast results Tor representative saimples indicate that +the
30ils to pe used in the =mbankment have An optimum molsture content of
approximatelv 10 percesnt and a maximum dry density of 127.2 pounds per cubic
oot when compacted in a 3tandard Proctor lLaboratory compaction test. Based
apon the laboratorv results, 15 percent of the maximum dry density will be
120.3 pounds ver cubic Toot. The laboratory compaction data are presented
In the Appendixz.
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HyorocreaPh Anacysis
(‘P@oc«souai Feom U.S. Pursau of RecLamanod ) ]
( ~Daien oF SHALL Dams - L

o )

L. Tue o concenteamon (Fia I Nomojnyk\ RHRR
L= 3700 &, H— = 4oo $+. : : | _!
’.ﬂ TC. = 0.20 "‘Iou.fs -

2. Tawine Tae bue mawralL A 83% oF ZH w2 Max.
or. APPrRoxMATELY 4.4 ycues

3. \-loufu:r DISIRIBUTIOn OF GHe. RAIDFALL

Cummalohie Tucremendal

-rf (L" 2. 6 ne. VGL& Lasn Lam

{ 4q 2.2 2.2

YA o' 29 .b

> 15 2.% .5

4 84 3.7 4

5 2 4. 4

[ 100 4.4 )

4 Moumt visTRIBuTION oF Z4 nr. sToRM

Ting Tncz. Caw Cumm. AW
o-1 -5 .3
-2 .4 |
2-% .5 .2
3-4 2.2 3,4
4-5 b 40
5-6 A Ay
6-12 A 49
12-24 4 52

5. H YDORO GRAPH CORSTANTS

E. ' o i-\'lr AuVG“'(.M T? = O.Q:hr’s .—\—L b \né \'\73
. b. 6-he dwdhion  To= 2.0 bn TTyr 83 e
] c. 12-hr duratiomn ’T—? = 6.1 W —‘17 6.% hrs.
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e James i. Olson, I'.k.
Test Pit Logs (LOcations on ¥lan) July 14, 1937%
n Warren Lake - Warren, Vermont
o TH-AL
n-1.5" Reddish-crown sardv leam
1.5-6" Grey silt, some srone, damp
’h ft-13" Srevish slue hardpan (Till), iry
o o ledae encounter -l
: TH~A2
" I-L.3' Reddi h-hrown sandy loam
L.o=-10" Jrev silt, some stone, damp
: Ledge (shale) encountered at lu' to 12' cdepth across test pit
TH-A3
. 0-1.0" Reddish-Lrown sandy loam
S 1.0-3.3" Sprey silt, some stone, damp
Ledge (shale) enccuntered at 3' depth
TH- AL
n-1.0" Loam
. 1.0-10" Grey silt and 3tone, damp
' tedge encountered a- 8' to 10' depth
TH-L5
2-1.90' Redd ish-prown sandy loam
1-12.0" Srev siit and stone

12'-12.5" Gravel vein (pocket); not ccutinuous
[l 2.5'-18" Grev silt and stone, damp
) Mo ledge encounterer

TH-AB
-1 Loam
1'-18" Grey silrt, stone, till
- No gravel encountered
N No ledge encountered
B-11
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COMPACTION TEST ’ Data Sheet 9
( Project ,"”L'-'A. e ltag Vo Y g Job No.
‘ Location of Project ;'-)r Ciked | '\JT. Boring No 712 Sample No. oiwd 2
Description of Soil ___Stiu = 5 s o .
Test Performed By e, - Date of Test = =741 Det. V@7
Blows/Layer S5 ' No. of Layers _ Z®  WtofHammer5.-= b
Mold dirmensions: Diam. | ft H. _  ft Vol. ! /30 cutt

Water Content Determination

Sample no. 1 2 3 4 S 6
Moisture can no.
) Wt. of can + wet 50il i o n: e 133 ) e Y
Wt. of can + dry soil o Coa o oy .23
Wt. of water A o o . ; o
Wt. of can N 7 oA =t 13,3 N
i Wt. of dry soil 3 - B TS AN iy
Water content, uw% "‘. b }"_; ,:.~'L_ 7, R T
Density Determination
- ( Assumed water content - - 1 i - 14
. Water content, w% R ENe 0. e -5 Iy, =
Wt. of soil + moid ;0T f R 7o Y a -,
e . . 1 et -
Wit. of mold o, .. RN iy Yopr A Y b
Wt. of soil in mold Hhe SR L 4, b i8S W7
'. Wet density. pcf R -z T !'“f’.‘w’f o 7(7 57 i
H - . B i R . ' - v 2
Dry density y. pct N R N e | e 0 e
137
bosand -
- Q
a -2
Z e
§ 1
2 / .
@ / Al
s \./"! ,y T
- ©
‘ > v N
: Q .. / P
! #
i / N
H
i (L
i - - ° v e s “
| _ Water content, w%

A~ 5
( Optimum moisture = _.'_O'_O__% Maximum dry density = Jeo e pct

‘;.
| B-12
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GRAIN SIZE DISTRIBUTION

P e e e e e e o

Job. No.

Project

e e

Data Sheet 5

Boring No.

Location of Project

Description of Soil

Depth of Sample

Sampie No. _i___

Tested By. Date of Testing
- _,._.‘ p
Gravel Sand Fines Bt
Coarse to Fine silt Clay
medium
U.S. standard sieve sizes
1
g « 2 & ¢ 8
- . .
& g 2 2 2 g 2
100 l i T 1 —+ i
] ]
! | H
\ T I
| |
| ! | { |
80 } i :
- | | | |
' | | Nl
l ]! B
- it I ! P
S 60 + + : -+
£ ; ) ! Vi
7 !
g l IR
& | ! 1 I
| | f ,
I i r L
‘ T
i ! ] | )l
! | H |
20 1 T T ¥ T
. | | il h
I | % ' 2
| | : |
1 | | [ 'l { “
¥ o)
0 1 ¢ } -t +
= % I § 858 5 8 g
o o -3 =] o
Grain diameter, mm
Visual soil description Ve RN & S A
Soil classification:
: ~
t ?'1 < :", svstem ‘lln\ ¥ ol S A
T S _ -
i ‘3_ 2D U
i L
B-13




GRAIN SIZE DISTRIBUTION Data Sheet 5

Project Job. No.
Location of Project BoringNo. __________ SampleNo. __ 4~
Description of Soil Depth of Sample
Tested By. ’ Date of Testing
Gravel Sand Fines
Coarse to Fine silt Clay
medium
u.s. s.ltandard sieve sizes
1
€ <+ 2 &8 g 8 §
< , : X 4 X '
s g 2 2 2 g
T T T
' I |
e iy Lyl
i W [
80 L l ' 1
! i T
: " | ! | | -
' T 'I {
| I
. ' e
@ 60 f 4 }
£ ; T
g { ! } 1
e | ] | '
o ! I | |
& 4 : = ¢ NG
! ] ! |
I ! } L
| ] \
| L L
20 ] t T + |
. | | it L
] { 'l ! -
] ] }
i 1 ] ! |l b o
| . !
F, [+] T T I ¥ 2 1
: = £ 3 § %53 5 8 2
- =1 S o o =] o
" Grain diameter, mm
4 Visual s0il description L e T = 1
T‘ Soit classification:
S v System S
r ““. . 1o "-' ) ,’-".
\ 4 L, -
3 “ e
d .
) - -
L ) B-14
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DONALD MARSH P.E.
MARSHFIELD, VERMONT 05654
802 428 3343

Tenord Robinson
“larren, Yermont 3 July 1979

! Soilg Investizations
THi-D-A 2 5tation 23 + 10 R-20' (zrook + 1.5' elevation)

- 6" Hunmus
1.5 Black silty loam, silit
.S - 5 Gray-sreen glacial till, moist but unsaturated,

= NO
!

compact
; 5° -7 Brovm fine 3ilty sand
1 7" - 12 Medium sandy zravel, saturated

Some zmall clay-silt lenses
Hole fillaed immediately with water 2 8°
NLTD

Ti-D-13 2 28 + €4 1 100"
- 6" Humus
" l.¢ Reddish-brown sandy loam
.S - 1hbe Brown fine silty sand with lensesg 4" to 12"
thiclk of fine gravel from 11°' to 14°
NLTD [ITT

= v
[]

= Torzoll
X : - 1" Reddizn-brown sandy loam

t
J
}
{—
)
nNO
i
N

. 1+ - 10" Lizn~ =ray silty sand with stones - till P
[lot comnact, not motiled il
Véry nompact » 8°-10° o
NLTD  UITD RN
ool > 3-2 S
[ 0 - 6" Humus ".‘ﬂ
b’ a - 1.9 Reddish-brovm sandy loam el 3
1.5 - 2 ITizht ~rav zilty sand witnh s*tones - =*ill NSRRI
- Not comnracy, not mcttled T
] 311gnt1y morz2 compact 2 §'-€° LA
e (i S

N '.D NN I

By

5 -
ph [ e
umt
el - l'C" radr] .7.—_\-y 2 r—f\r\r;‘r 709':
2 Lisht rrows zilty sond
hot comnact, no* 111
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Icnord Robinson 2‘;{3
Soils Investigations -2- 3 July 1979 e

TH-16 2 3-20
0 - 8 Same soils as TH-15 but slightly more compact Co
r HLTD 07D :

TH-17 2 s5-18 L
0 - 8 Same soils as TH-13 e
Mottled from 2'-38° 30
Seeps ? &'

Saturated eravel 2 6'-7"' - d
- NLTD ..

il Tol-e )
0 - A" Tovrsoil ]
g -1 Reddiczh-brown sandy loam ]
1 - 10 Lisnt zray-trown till. not compact - e
vttt from G L
Seezs 1 2
NlTD
TH-19 G - A Same 30113 235 TH-173 )
- ot motrtled, not cempact R o
NILZ D ,_o,1
- TH-20 2 - 6" Humucs ]
oo -2 Reddish-trowvn sandy loam T
2 -4 Lisht gray-brown silty sand (till), o
: more comract, not mottled S j
l L - 5 vedinm zardy zravel ®
o - g Till with rany otones R
NLTD T )
=Y
cia2l 0 - 6" Yumus o]
A -7 Lizht sray-brown till, mottled from 3'-4° D

) ilore compact 3 &' T @
Led=z or boulder

~]

|
N
I
-]
i

o -
e -brown sandy loam - 3
Srav-brown till, not too compact, not mottled °
T .

SRR N
]

~N N DN
O

B YT - lic leds
TS - o wnt

-

M iy
Lo J ]
.
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N
]
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f
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WARREN LArE - MAINTZINANCE PROCEDURE

r Maintenance and operation of the dam constructad for impoundment of
<

Narren Lake will be performed on a regular scnedule to insure *he normal

ing 27 service and emergency spiliways and drains. Specific items to be

checxed and oreratad, and their schedules are listad:

L. 7The zate valve for the emergency pond drain will be fully opened
and closad at least once each year. The Department of Water Resources
will be notified prior to operarion so that a2 representative may be
Cresent to monitor any release of sediments. Measures may Se required
to control the release of anv accumulated sediments.

2. Vegetation in the emergency spillway approach and outlet sections

- will be mowed at least twice each growing season. Vegetation on both
upstream and downstream slopes cf the embankment will be mowed at least
annually. Brush and tree growth will not be permitted within the
amergency splllway apvroach and exit channei, nor on the embankment

slopes, nor within 10 feet of the toe of the downstream slope.

N . .
3. Snow removal will take place as necessary to provide free water
flow through the emergency spillway at all rtimes.

- L. The pond level control valve will be operated at least once each
7edar to insure normal operation.

!1 5 The

the summer months to Insure maintenance of minimum flow conditions.

“rickle tube flow aperature will ke inspected monthly during

%. All ~onduits will be wisually inspected twice each vear. If debris
nas 4ccunulated in a -conduit, it will be cleaned to allcw unobstructed
flow >f water. If deterioration {s ohserved, the Yermont Department of
dater Pesources will be informed immediately to allow their inspection
and evaluation.
7. The =2mergency :spillway and service spiliwav, pond drain, and found-
3= .2n drain and appurtenances will "2 ~<a2ps claar of lstris and in zood

soeriting order ar all tires.

l A "™ - et PN ST e " . MPIE TR A . DRSSP P NG W S, S SIS SO LS iy BN S
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Maintenance Procedure - 2

2. The "plunge cool" at rthe exirt

)

oint of the service spillway conduit i
will be inspected each Soring and Fall ro insure that excess =rosion is - °
not occurring. If erosion iz deemed excessive, remedial measures will .
e taken as soon as Dossible afrer consultation with the Department of
Watrer Resourcas.

i. The crest, upstream slope and downstream slope, and toe of the emba- - e
niment will he inspacted at least anpually.  Anv serious prohlem such as

Sonoe lnin,

7]

nmwing, Lining, or ceepase will bhe immediately reported to
tne Uepartment of Water Rescurces,

15, I7 voutine Iinspection by =nre Water Resournes Department reveals the
<xisTence of iny maintenance ‘roblems, such measures ro 2orrect the

sroblem will e undertaken in accordance with thelr directive.

e
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PREVIOUS INSPECTION REPORTS

B

R
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PO MR

o dioednde dhondonde

Construction Progress Reports were prepared by the design

engineer twice a month during 1980 construction and sub-

mitted to the Vermont Department of Water Resources. The

State Dam Safety Inspector also made periodic visits to -
the site during construction. These reports are on file _ 1
with the Vermont Department of Water Resources. Copies R
of selected reports are attached. co

B-20
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tember 12, 1980

cgp 15 1980

esources

Water Resources Department

_ Water Resouces Board o R

r ¢/o Mr. A Peter Barranco Oepl. qua\‘ Division
' Agency of Environmental Conservati nwater Quahty

Montpelier, VT 05602 -

Subject: Construction Progress Report-Robinson/Keir Dam, Warren, Vermont

Dear Mr. Barranco:

This letter is a Construction Progress Report for the subject project.
At present the placement and compaction of the embankment is the major
activity taking place at the site. Progress since the last reporting
period is detailed as follows:

1. Ccmpacted fill for the embankment has risen to elevation 1554+
(as of Sept. 8, 1980). Field compaction tests were taken with a
Nuclear moisture-density gage as filling and compaction has proceeded.
Test data at elevations 1542 to 1545 and 1553 to 1554 indicate consistent
_ densities averaging 97.5 percent compaction. Moisture content of the
- - fill at placement has ranged from 5% to 16.5% with an average of 9.3%.

2. One week of time was lost while efforts were under way to resolve
a difference of opinion over the quality of material(gravel) to be used
in constructing the downstream toe drain. The installation of the drain -
has now been completed to the satisfaction of the Dept. of Water Resources.

3. Work is presently underway on the construction of the foundation
for the 48 inch riser pipe and placement of the riser for the service
spillway.

It is our estimate that the remainder of the embankment will be
) completed to approximately subgrade elevation (1564) by the end of the
- next reporting period. At that time, we would anticipate seeding with
a rye grass and mulching to attempt to catch some growth before winter-
ing over. . T
At this time, comparing the work completed and in progress with the
schedule submitted, all major items are on schedule or ahead of schedule
except for two items. One is the emergency spillway and the other is
the relocated roadway. We have delayed working on the spillway since we
were studying the feasibility of requesting a modification to the spillway
and have subsequently done so. The roadway work away from the embank- » :
ment is work that can be completed during the Fall and Winter months o]
prior to closing the drain in the Spring of 1981. ®

We hope this report has addressed each of the issues desired by AR
the Board in condition 8 of the permit. We anticipate a request for an ) o
extension of the construction period will be made at the upcoming Board Sy
meeting on Sept. 22, 1380. '

B-21
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Water Resources 3ocard - 2

This request will deal with time necessary for completing the install-
ation of the emergency spillway and the request to allow work on the
roadway to continue into the winter. It is estimated that all work
associated with the embankment will be completed by October 31, 1980

if the spillway modification is approved. If the modification is not
accepted, then the spillway construction will be expected to be comple-
ted by November 15, 1980.

Sincerely yours,

A Aiz R %“/\.—

James P. Olson, P.E.

B-22
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’ Water Resources Board —

= c/o Mr. A. Peter Barranco 7~’.;
Agency of Environmental Conservation R
Montpelier, Vermont 05602

A
ISR " Subject: Robinson/Keir Dam - Warren, Vermont {
’;{fa Dear Mr. Barranco: : -~ NI

This letter is a Construction Progress Report' for the Robinson/Keir
Dam for the period October 16, 1380 to November 3, 1980. The progress
to date is as follows:

completed with the exception of a small area at the south .

!

1. Seeding and mulching of the embankment slopes has been '  j
end of the embankment adjacent to the emergency spillway conduits. .i‘

{

) 2. Concrete headwalls and buttresses (or counterforts) are in
R o place for the emergency spillway conduits.

3. With items 1 and 2 above complete, the sturcture of the embankment o
- is in place and complete excep*t for placement of the gravel RS
I' roadbed surface. The Contractor has been precluded from ®

completing the gravel fill due to rainfall occurring on a RN
sufficient number of days to keep the surface wet and unworkable. S

4, Corollary items which now remain to complete the overall project are:

N ) a. completion of gravel road south of the embankment ' R
' , connecting to the original road,

b. placement of the trash rack/anti-vortex plate to the ,
service spillway inlet, BB

c. installation of the pond drain valve and level control valve. -f};}

Y The undersigned and the Contractor will await word from you and/or the . @
f_i‘ Board to schedule a site visit and inspection as you deem necessary. Also,
if there are questions pertaining to this submittal, please call at your
convenience.

Sincerely yours,

1.

,
' ]
»
r
v . L. ’ B
F SIS SR G S GG G W i SO S

.‘
{
v

e
(.An~14f /j£:3£2;7457 -]
..~ James P. Olson, -]
e JPO/jed R
’ cc: L. Robinson - .-‘
J. Keir 1
J. Hutton ’ 1
W. Bartlett B-23 ]
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VERMONT DEPARTMENT OF WATER RESOURCES

By Dam Safety Engineer

Inspection Report No. 5

dated August 16, 1980
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L i State of Vermont 5[(( 00 L
e e S
553 = i AGENCY OF ENVIRONMENTAL CONSERVATION

ol

n Montpelier, Vermont 05602 -0 i

' Department of Water Resources
Department of Fish and Game R
Department of Forests, Parks, and Recreation and y
Department of Water Resources and Environmental Engineering Environmental Engineering 1
Cwision of Protection . n‘:
Natural Resources Conservation Council WATER qQ UALITY DIVISION ,,-_,;]

- - ‘. 4

a S

August 11, 1980 SN

: Y
a2

Mr. John G. Hutton, Esq. 'i

Bridge Street 1
Waitsfield, VI 05673 o

T

RE: Warren Lake Dam - Warren i

. Y
Dear Mr. Hutton: S

4

This is to confirm our telephone conversation on August ]

.8, 1980 regarding the blanket drain at the Warren Lake Dam O

" and the Department's position that the drain as presently e i

l_ installed is unacceptable and should be removed and replaced s
with gravel and/or sand meeting specifications. .

As requested, I am herewith enclosing copies of my letters e

of July 30, 1980 and August 4, 1980 to Jim Olson concerning : ‘i

the blanket drain. —

Please be assured that I am anxious that this project
go forward with as little delay as possible so that your

clients achieve a safe and successful project at an early _f,}
date. '

— Sincerely, L

A. Peter Barranco, Jr. P
Dam Safety Engineer

.E. RN
APB/las
Enclosure: Letters o
cc: James P. Olson, P.E. '”‘ j
> Lenord Robinson ]
William Bartlettt
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»?_:/‘*%0 State of Vermont

¥ i)
.;{’\'.; - /;.: . . ‘
R .t A SENCY (O ENVIRONMENTAL CONSERVATION
- ARgel G ENENPS ‘
- GENERAL Montpelier, Vermont 05602
10/_);% HOTED DATE Department of Water Resources
Oepartment of Fish and Game f

Department of Forests, Parks, and Recreation
Department of Water Resources and Environmental Engineering
Division of Protection

Natural Resources Conservation Councit WATER QUAL ITY DIVI
ISR
| FuE

- (A 7/;2)?’0 and

Environmental Engineering

—— »

July 30, 1980

Mr. James P. Olson, P.E.
RD #1

Box #1613

Hinesburg, VI. 05461

RE: Warren Lake Dam - Warren
Dear Jim:

< This is to confirm our telephone conversations on July
28 and 30 regarding the blanket drain and the gravel
samples I took when I inspected the site on July 25.

Two samples were taken and analyzed by the Agency
og Transportation's Materials Divisien. Sample #1 was
taken from a pile of surplus gravel near the right clean-
out and Sample #2 was taken from the in-place drainage
blanket to the left of the pond drain. Care was taken to
insure that these were representative samples. Fine content
(percent passing No.200 sieve) was as follows:

Sample #1 - 107 (total sample) 197% (sand portion)
Sample #2 - 7% (total sample) 9% (sand portion)

If these samples are represntatative of the material
in the drainage blanket they are well in excess of the
maximum 2% called for in the specifications and are unacceptable.
The entire drainage blanket should be removed and replaced
with material meeting the specifications.

In addition, it was noted during the inspection that the
6" drain discharge pipes leading from the collector pipe

were perforated. These should be replaced with solid pipe
as called for in the plans.

B-28
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James P. Olson, P.E., July 30, 1980

Please let me know when the blanket drain and pipes
have been replaced so that I can inspect it before it
is covered again. I would also like you to provide me

with a copy of a sieve analysis for the new drainage material.

Sincerely,

A. Peter Barranco, Jr
Dam Safety Engineer

., P.E.

APB/las
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State of Vermont SR
: -"__'3"
AGENCY OF ENVIRONMENTAL CONSERVATION i;ﬁ}f
: -9
Montpelier, Vermont 05602 1
Department of Fish and Game ROUTING Department of Water Resources o q
Department of Forests, Parks, and Recreation and
" Department of Water Resources and Environmental Engineering GENBRAL Environmental Engincering
Ouvsion of Protection WATER QUALITY DIVISION :
Natural Resources Conservation Councit TO H GNOTED DATE Q - _.' ‘
W 569 -
- 3
S
August &4, 1980 - ;
T
- >
_BUSICND TO *
A
Mr. James P. Olson, P.E. FILE A
RD #1, Box #163
Hinesburg, VT 05461
. '
RE: Warren Lake Dam - Warren @ .
.
Dear Jim:
_ This will confirm your telephone call at 8:00 a.m. Monday, August 4 -]
‘ advising me that the blanket drain had been removed and replaced with ]
screened gravel (3/4" - 1") and that the toe drain discharge pipes had

It is wmy understanding that this work was
Prior commitments

been replaced with solid pipe.
at least substantially completed last Saturday (August 2).
did not permit me to inspect the site on August 4.

!! . As stated in my letter of July 30, the original gravel material in the

: drain was unacceptable and should be replaced with material meeting the
specifications, and the perforated pipe should be replaced with solid pipe
as called for in the plans. I also indicated in my letter that I wanted to
inspect the installation before it was covered.

Although I am pleased that the unsuitable material and pipes were replaced,
I am quite disturbed that the replacement material was not a graded gravel meeting
the specification but, as I understand it a nearly uniform screened gravel
(3/4™ - 1"). This material obviously meets permecability requirements but does

not meet piping criteria, and resistance to
by the filter fabric. If the filter fabric
installed properly the system thcoretically
it is critical that the fabric is installed
present or can develop in which case piping

piping must be accomplished solely
meets [ilter requirements and is
should perform well. lowever,

so that no paps or tears are

could be readily initiated.

Although the drain could perform well, it is still a potentially dangerous
system for a homogeneous earth dam with silty scils. Since this is a Class 1
dam, I do nct feel that reliance on the filter fabric as the sole means of
preventing piping is a wise decision and in my opinion the drain in unacceptable
and should again be replaced with material meeting the specifications.

Sincerely,
. / / "/),/ "‘, toan -’ B-30
g |

A, Potor Barranen,
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Ao,

K .
A. SKETCHES COMPILED DURING PHASE T INSPECTION SHOWING N ;

- GENERAL LAYOUT OF DAM, TYPICAL SECTIONS AND DETAILS .
OF SIGNIFICANT FEATURES: ‘ii

) )

Figure 1. General Plan of Damsite .

Figure 2. Typical Section

B. CONSTRUCTION PLANS:

Sheet 3R Alt #2: Proposed Revision Emergency Spillway

Sheet 4: Sections and Details - I
[. Sheet 4A: Sections and Details - 11
Sheet 4A Revision: Pond Drain Valve
-- Mud Valve details
B
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‘ IRON BODY MUD or PLUG DRAIN VALVES o]
BRONZE DISC RING NON-RISING STEM .
SEAT RING AND STEM .
. _*
K o
Regularly furnished with 2” square wrench nut. Furnished with 3
handwheel, extension stem or extension stem and floor stand 5
when specified (Pages 24-13 and 24-14). 4
4
}
” 'y
4
~ -—=> A-25600: Flanged Frame ‘ )
Non-rising Stem v ]
Sizes: 37,47, 6", 8", 10", 12", 14", 16", 18", 20", 24" J
i ]
i 3
l A-25601: Spigot Frame
Non-rising Stem
Sizes:  3”,4”,67.8". 107, 127, 14", 16", 18", 20", 24" ﬂ _f_
' T
— D—= E
[ B
A-25601
Dimensions In Inches
. Size A ] ¢ 0 £ F
3 1% % 11% 3% 4-6-9-12 2 134 1
[ g %6 14% 4% 4-6-9-12 16 14 1%
6 11 1 16% 7 4-6-9-12 1% 3% 1iq
8" 13% ) 19%% 9% 4-6-9-12 Y4 46 $2
10" 16 1% 221 1144 4-6-9-12 1%s 53% 134
I L R 6:9-12+ 1% %15 1%
IEN 21 1% U2 15% bu1r T P 1%
167 237, s 9% 17V 6-3-12 Bis ¥ Dl
18" 25 196 324 19% 6-9-12 146 8% 1%
20" 214, ™16 37 2134 6-9-12 14 35 2
21" 32 175 417 25% 6-9-12 2'y 12Y¢ 2%
*Also 18” and 24" Available on 12" Only.
B-38
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QRDER BY QUANTITY, SIZE, CATALOG NUMBER AND
METHOD OF OPERATION.

For A-25601 also specify length of spigot end.
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TYPICAL BORING LOGS

Location Plan (portion of Construction Plan Sheet No. 1)

Test Borings No. SB-1, SB-2, and SB-3

B-39

Warren Lake Dam
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Sheet No. 1 dated August 1979

“ showing Test Locations.
\

— Portion of Construction Plan,

\
\ //// Yy
, \ \
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. / . Gre}en Mountam Boring Co., Inc. S R
: S ' .R.D.2 — BARRE, VERMONT 05641 T | SHEET Lo or»..Jv,..A:.;, .
| .0 " Lenord Robinson ............. . ADDRESS . Warrefs Ve ... .o | OATE ..20/28/79 .
| - PROJCT NAME Ken Robinson Lake . ... cwocAtion M |Hote O SBLL et |
© REPORT SENT TO Jim Olson . . . e e s PROJ. NO. oo ] UNE & STA. . ..k -
 SAMPLESSENTTO M. " . ourJoBNO. T30 ... ... . |OSET  Home . . . . .. _ ]
I crourp wateR CEERVATIONS CASING  SAMPLER  CORE BAR.| SURFACEELEV. ... . ... ~° {
] 3 : L
i Al 5 ----- ot 1 ........ Hours . Type Spl} t ----- gpoog ........... : DA TE STARTED .. 10/18/79 ------- )
1. ¢ize 1. O. 2 1 3/&" . _OATE compPL. 10/18/79 RRASUN -3
. 1 30(# '''''' Yhog | 'MORING FoReMaN ...Velande_r..._.... ;
Al at o Hours | FOm™er W apn zoM” - BIT INSPECTOR .. ’"‘, o]
J ‘ | Hemmer Fait ST T e .| sois encr. . Olaom. . ... i o
8 | OCATION OF BORING: .. . Proposed Dem Site . ... . R
Casing | Sample o|  Blows per 6" | Moisture | SOIL IDENTIFICATION =
X o .
] g | Blows Depths §_-'5 g on Sempler Density csp::::' Remarks include color, gradation, Type of SAMPLE -3
w per from — To |- & From To or Elev. soll etc. Rock-calor, type, condition, herd- :
. foot 0-4 | 6-12 {12-18 | Consist. ' ness, Drilling time, seams and etc. No. | Pen!| Rec. 4
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Green Mountain Boring Co., Inc.
R. D. 2 — BARRE, VERMONT 05641 SHEET .2 . . OF 3% ...
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PROJECT NAME Ken Robinson Lake = LOCATION ... N, e HOLE NO. = SB 2.
REPORT SENT 1O Lenord Robinson . PROJL.NO. . . LINE & STA.
SAMPLES SENT TO " " OUR JOB NO. 7950 OFFSET ...
GROUND WATER OBSERVATIONS CASING SAMPLER  CORE BAR.| SURFACE ELEV. RPN
’ No 1 : Split spoon 2" | DATE sTarteD  10/18/79.
l Al ne at * .. Hours YP° ” P 1:9;/8“ Diamond | OATE coMPL 10/22/79
Size 1. D. | &< ' .............................. BORING FOREMAN - velander
A . Hours Hammer Wt. Z00# .. L 1ho#. BIT INSPECTOR
l ! ° Hammer Fall 24" o SOILS ENGR.
h LOCATION OF BORING: . . Top End of Dsm North End-
- Casing | Sampl Blows per 6" Moisture SOIL IDENTIFICATION
l z Blows Dam:)h: 8:-%- on Sempler Density Csh';::e Remarks include color, gradation, Type of SAMPLE
& per P .3'0.5, From To or Elev soil etc. Rock-color, type, condition, hard-
. e foor | From — To 1706 6-12 [ 12-18 | Consist. ) ness, Drilling time, seams and efc. No. | Pen Rec.
i %b Silty sand and gravel w/larmge
15 cobbles or boulder
20
L, 100 | Refugal on boulder
25 Roller roc¢ked through lboulders to 7!
' 36 No recovery on spoon
l 39 appears to be loose gravel
| 4y
) 100
10 o
‘ 59 |Used roller ro drilled ough nested Boulders to 13,5
If 68
{ 289
' Q5
150 1 . EY
B0 |14 o 15,3 153 |58 163 | Damp Silty sand w/small stone  |— 1
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X ‘ D~0Dry C=Cored W=Washed trace 0 to 10% 0-10 Loose 0-4  Soft 30 + Hard | Rock Coring 1.5
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g) . Green Mountain Boring Co., Inc.
o R. D. 2 — BARRE, VERMONT (5641
10  Lemord Robinson ADDRESS

Warren, Vt. -

SHEET

3 oF 3.

DATE  10/23/79

(R R Y Y d I |

LA.‘A PRI SN NP AP Ay Y

. ) n
. "PROJECT NAME Ken Robinson Lake LOCATION W 0w . |Hote NOo. SBRD
REPORT SENT TO Jim Olson PROJ. NO. LINE & STA.
SAMPLES SENT 1O " " OUR JOB NO. 79.50 OFFSET None
: GROUND WATER OBSERVATIONS CASING  SAMPLER  CORE BAR.| SURFACE ELEV.
o dround . 1 mous | Type Split spoon DATE STARTED = 10/23/79
] . » . DATE COMPL. 10/23/79
y Size I. D. = S BORING FOREMAN
‘ . g Velander
- Hammer Wt. m lL'O# BIT INSPECTOR
At at Hours 241 3011 Je 01
i Hammer Fall SOWS ENGR. Yo Ulison
lov:
| LOCATION OF BORING: On Roadway }%2 way between SB 1 and SB 2
bomm=—s -
- Casmg ‘ Sample i Blows per 6~ Moisture SOIL IDENTIFICATION
f = ' Blows Depths l ‘g_.._% on Sampler Density Csh';:::e Remarks include color, gradation, Type of SAMPLE
i, per P 3:° g From To or Elev soil etc. Rock-color, type, condition, hard-l v
Y oot From — To Y706 | 612 112-18 | Consist. " | ness, Driliing time, seams and etc. i Pen Rec
LS 1 | | 1
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P10 [
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5025 : |
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L33 | ‘ | Hardpan
. 3% ; N l
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e 5 | | L \
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LR | L ‘ |
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Jr 29 i ‘ | [ ) P
; _120'=31,5"' P 40, 88 | 94 | Damp ! ’ Mediwn brown sand & decayed " "
' | ‘ f ' | rock N
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B ! i I [
e — - | {
SIOL#  39'- 37* Re'overy 14" l‘dr‘;e } ¢ Badly fractured rock
o i | ' Black carbonaceous shist -l
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——— —1i 1
; | ! | il |
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' ‘ 140 1b Wt x 30" fall an 2O D Sampler SUMMARY
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. L-0ry C:Coted W =Washed trace 0 to 10% 0-10 Loose 0-4  Soft 30 + Hard | Rock Coring 2!
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APPENDIX C
PHOTOGRAPHS
Page Number
Photograph Index C-1
Photographs -2 to C-8
Warren Lake Dam
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Photograph 1 - Southerly view showing embankment crest and
| downstream slope. Note standing water and tem-
porary diversion dike at north abutment.
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Photograph 2 - View of upstream slope showing riprap and
48-inch riser. Note shelf on upstream slope
at approximate elevation 1559 NGVD.
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Warren Lake Dam
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Photograph 3 - View of inlet to 24-incn pond drain at toe of
upstream slope and 48-inch diameter riser.
Note qully at contact with northerly abutment.
Note riprap blanket at normal pool Tevel.

Photograph 4

View of 18-inch deep qully at
contact of northerly abutment
and downstream slope. Note
seepage at lower end of gqully
and note temporary diversion
dike at top of gqully.
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Warren Lake Dam
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Photograph 5 - View of southerly downstream toe showing general
wet condition of toe.

Photograph 6 - View of 3' x 10' area with quick condition at
southerly downstream toe.

Warren Lake Dam
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Photograph 8 -

Photograph 7

View of downstream channel. Note
washout behind concrete outlet
structure for 36" conduit.

View of outlets for 36-inch and 24-inch conduits.
Note deformed ends of 6-inch drairs on each side

of the 24-inch conduit. Note washouts at conduit
ends. Note embedded formwork in concrete structure.

C-5 Warren Lake Dam
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Photograph 9 - Inlet for emergency spillway showing rough and
‘; irregular concrete headwall. Note rock in
approach channel.

)|
Photograph 10 - View of emergency spillway approach channel looking
upstream. Note irregular concrete headwall with
eroded backfill. Also note exposed rock.
>
C-6
’ Warren Lake Dam
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Photograph 11 - Close up of one of three 44" x 72" CMP arch culverts
- which make up emergency spillway. Note deformation
L in top of culvert and crack in concrete endwall. Con-
crete does not surround pipe at bottom.
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Photograph 12 - Overall view of emergency spillway outlet.
Note cracked, rough, and irregular concrete
) endwall and buttresses. Buttresses have no
footings.

Cc-7
Warren Lake Dam




Photograph 13 - Emergency spillway discharge channel looking
" downstream from culvert endwall. Note exposed
rock.

Cc-8
Warren Lake Dam
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APPENDIX D

HYDRAULIC AND HYDROLOGIC COMPUTATIONS

Page Number

Drainage Area Map D-1

Computations D-2 to D-16

Warren Lake Dam
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- APPENDIX E -y

' INFORMATION AS CONTAINED IN
THE NATIONAL INVENTORY OF DAMS

Warren Lake Dam
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