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Name of Dam: : Putnam Lake Dam

PHASE I REPORT -
NATIONAL DAM SAFETY PROGRAM

(formerly Bog Brook Dam)
I.D. No. NY-90 (#231-901)

“ate Located: e New York
~ County Located: Putnam
Hatersyed: 4 Lower Hudson River Basin
Stream: ' Bog Brook, a tributary of the East
Branch of the Croton River
Date of Inspection: : August 17, 1978
ASSESSMENT

The Putnam Lake Dam is an earthfill structure with a concrete service
spillway , constructed for the purpose of creating recreational Putnam
Lake. Examination of available documents and a visual inspection of
the dam did reveal deficiencies which are in need of corrective action
as soon as possible. Of primary importance is the evidence of seepage
conditions existing near and along the embankment toe and the overall
lack of maintenance for the entire dam. Immediate maintenance could
satisfactorily remedy many of the observed deficiencies.

The total .discharge capacity of the spillway is not sufficient
for satisfactorily passing either the Probable Maximum Flood (PMF) or
1/2 PMF. Therefore, the spillway capacity is considered to be seriously

inadequate.

George Koch

Chief, Dam Safety Section

New York State Department of
Environmental Conservation.

N.Y. License No. 45937

Approved by ' //&/ﬁ%ﬂa

Col. Clark H. Benn
New York District Engineer

Date: . | A7, ug”;&/z éz 1977
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SECTION 1l: PROJECT INFORMATION

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM
PUTNAM LAKE DAM
I.D. No. NY-90
(#231-901)

LOWER HUDSON RIVER BASIN
PUTNAM COUNTY, NEW YORK

3 3t

1.2

GENERAL

a. Authority

The Phase I Inspection reported herein was authorized by the Department
of the Army, New York District, Corps of Engineers, to fulfill the
requirements of the National Dam Inspection Act, Public Law 92-367.

b. Purpose of Inspection

To evaluate the existing conditions of the dam, to identify deficiencies
and hazardous conditions, determine if they constitute hazards to life
and property, and recommend remedial measures where necessary.

DESCRIPTION OF PROJECT

a. Description of the Dam and Appurtenant Structures

The Putnam Lake Dam, (formerly Bog Brook Dam) consists of an earth
embankment with a concrete spillway on the west end. The

embankment has a maximum height of 24 feet. The crest is 295 feet
long and is 6 to 8 feet wide. The upstream slope of the embankment
is 1 vertical on 2 horizontal at the top and flattens to 1 vertical
on 2.5 horizontal at the bottom. The downstream slope varies between
1 vertical on 1.5 horizontal and 1 vertical on 1.75 horizontal. There
is stone fill on the upstream slope for erosion protection. A plain
concrete core and cut-off wall is located in the center of the dam.
It is 1 foot wide at the top, 3 feet wide at the bottom and extends

2 feet into the bedrock under the dam. The core wall was constructed
to elevation 472 which is 2 feet below the crest of the dam.

The concrete spillway is 30 feet wide. It is located in a

cut section on the west end of the embankment. The spillway crest is
located 4 feet below the crest of the dam. The spillway channel has
masonry side walls and an irregular bedrock bottom. The reservoir
drain consists of a reinforced concrete, 3 feet by 3 feet, sluice box.
A vertical sluice gate mechanism mounted along the inside of the gate
well near the center of the dam controls the flow through the drain.

b. Location

Putnam Lake Dam is located on Bog Brook, a tributary of the East Branch
of the Croton River, just east of the village of Putnam Lake on Fairfield
Drive which is Putnam County Road 66.

c. Size Classification

This dam is 24 feet high and the reservoir has a storage capacity of
1,535 acre feet. It is classified as an "intermediate" dam (storage
between 1,000 and 50,000 acre feet).




d. Hazard Classification :

The dam is classified "high" hazard because of the presence of several
dwellings and structures downstream including a private grade school
having a year round attendance of approximately 100 children.

e. Ownership
This dam is owned by the Town of Patterson, Patterson, New York.

s

f. Purpose of Dam

The dam impounding Putnam Lake was constructed for recreational purposes.
Hence, the area immediately surrounding the lake is a heavily developed
residential area.

g. Design and Construction History

The dam was designed and constructed by W. Wickstrom of New York City.
Construction occurred during 1931 and was completed in November of
that year.

h. Normal Operating Procedures
Water flows over the spillway on the west end of the embankment.
Flow from the lake is not regulated.

1.3 PERTINENT DATA

a. Drainage Area (acres) 1728

b. Discharge at Dam (cfs)

Total (of all facilities excluding reservoir drain) 1000
§ @ Maximum High Water

Spillway @ Maximum High Water 1000

Reservoir Drain @ Spillway Crest Elevation 220

Maximum Known Flood 489

c. Elevation (plan datum)

T T T

Top of Dam 474.0
[ Spillway Crest 470.0
| Invert of Reservoir Drain Inlet 450.2
i Lake Surface Elevation 493

(USGS Brewster, N.Y.-Conn. Quad)

d. Reservoir (acres)

| Surface area @ Top of Dam 257
| Surface area @ Crest of Spillway 232
f
; e. Storage Capacity (acre-feet)
Top of Dam 2510
Spillway Crest 1535
f. Dam
Embankment type: Earthfill with a concrete core
and cut-off wall keyed into
bedrock.
Embankment length (ft) 295
Slopes (V : H) Upstream 1:2 Top
1:2.5 Bottom
Downstream From 1:1.5 to 1:1.75
Crest elevation (plan datum) 474.0
Crest width (ft) 6 -8
_2_




Type:

Length (ft.) :

Regulating Outlet

Reservoir Drain:
Type:

Control:

Uncontrolled, rectangular concrete
structure having a 24 inch wide
sharp-crested weir and a reinforced
concrete apron (10 x 30 ft.) leading
to the bedrock spillway channel.

Weir 30.16

(3 x 3 ft) reinforced concrete sluice
box with reinforced concrete inlet
and outlet headwall structures. -

Mechanically - operated vertical sluice
gate mounted along the inside of the
gate well.

-




SECTION

2: ENGINEERING DATA

2.1

2.2

DESIGN

a. Geology
The Putnam Lake Dam is located in the "New England Uplands" physio-

graphic province of New York State. Rocks are either metamorphic or
igneous and the land forms are closely related to their durability.
The present surficial soils have resulted primarily from glaciations
during the Cenozoic Era. The Wisconsin glaciation was the most recent
one which occurred approximately 11,000 years ago.

b. Subsurface Investigations

There were no records of subsurface investigations available. The
application for construction of a dam in 1931 stated that the dam
would rest on silt, sand and clay over bedrock. The plans show bedrock
located within a few feet of the original ground surface. Bedrock was
exposed in the bottom of the spillway channel. The application also
stated that abutment areas consisted of a mixture of sand and clay.

c. Embankment and Appurtenant Structures

The dam was designed by W. Wickstrom 221 West 57th Street, N.Y.C.

Copies of two drawings for the project are included in Appendix F.

The design of the dam includes a plain concrete core and cut-off wall
extending two feet into rock. The seepage found at the toe of the

dam indicates that there must be leakage near the bottom of the cut-off
wall. The concrete spillway and apron were also constructed on the bedrock
surface.

CONSTRUCTION RECORDS

The only information available on construction is a copy of a field
inspection report dated May 24, 1932. The dam was completed in November
1931 and it was inspected on May 23, 1932 by representatives from the
Department of Public Works. The report includes the following comments:

l. Dam was built according to plans

2. Workmanship and materials appeared to be good.

3. The blow-off valve was located on downstream side of core wall.

4. There was a very small leak at downstreaw end of blow-off culvert.
5. The foundation for the dam was not inspected by DPW personnel.

OPERATION RECORDS

The dam is visually inspected on an irregqular basis. There are no
operating or water level records kept. Residents have reported though,
a maximum lake level of 2.5 feet above the spillway crest.

EVALUATION OF DATA

The data presented in this report was either available in the Department
of Environmental Conservation files or provided by Mr. James Macaulay

of Bibbo Associates, the consulting engineers for the Town of Patterson.
The information available appears to be adequate and reliable for Phase

I Inspection purposes.




F SECTION 3: VISUAL INSPECTION

3.2 FINDINGS

a. General
Visual inspection of the Putnam Lake Dam and surrounding area was
conducted on August 17, 1978. The weather was clear and temperatures
were in the eighties. Water was flowing one-half inch deep over the
spillway at the time of inspection.

b. Embankment and Abutments

The surface of the earth embankment could not be easily observed because
- of the presence of the heavy vegetative growth. However, the horizontal

alignment of the crest was satisfactory and there were no surface cracks,

animal burrows, or seepage evident on the embankment. Erosion or seepage

were not found along the embankment and abutment contacts.

The following deficiencies were observed:

1. Seepage was found just beyond the toe of the entire embankment
slope. It appeared to be greatest between the sluice box
outlet and the east end of the embankment toe where the ground
was soft and spongy. There were no signs of particle removal
but the seepage had a rusty appearance in nearly all areas.

A plan (Appendix F) was prepared in 1973 for installation of
a curtain drain to collect the seepage but the drain was never
installed.

! 2. The downstream slope of the embankment was covered with trees,
| brush and weeds. The surface was slightly irreqular indicating
y signs of minor sloughing.

3. The vertical alignment of the crest was not level and smooth
but appeared to be wavy in several places along its' length.
In addition, the crest sloped slightly downward toward the
reservoir. Also, the crest width was narrower than normally
found on similar size dams.

4. The stone fill on the upstreamslope of the embankment was not well
graded. There was a lack of larger-sized stone especially on the
west end of the embankment near the spillway.

Cc. Spillway
The spillway is in satisfactory condition. Two cracks in the east

wall have been repaired. There were four sockets in the crest of the con-
crete spillway and anchor bolts on the side walls where supports for
flashboards may have been located at one time. A pipe extending about two
feet above the spillway crest was located in one socket on the west end.
There was no other evidence of flashboards being used.

The following deficiencies were observed:
1. The embankment material behind the east wall of the spillway

has settled or eroded away and is approximately 18 inches
below the top of the concrete wall. |

«5e




2. Brush is growing on the west side of the lake near the
entrance to the spillway. A large piece of wood was laying
in front of the entrance to the spillway.

d. Spillway Channel
The rectangular channel consists of masonry walls with a
natural bedrock bottom. The following deficiencies were found:

1. The masonry walls on both sides of the channel have been
undermined by the water flowing in the channel. The east
wall is tilting slightly and the downstream end of the wall
has broken apart.

2. Brush and trees were growing in the channel. Roots from
trees outside the channel have grown under the masonry
walls into the channel.

3. Rock outcrops in the channel substantially reduce its cross
sectional area.

e. Regulating Outlet

The reservoir drain consists of a 3 feet square, reinforced concrete
sluice box with a vertical slide gate. The slide gate is operated
through a vertical gate well located in the center of the dam. The
gate well was locked at the time of inspection so the gate could not
be operated. The visible concrete around the gate well and the sluice
box was in good condition. Tailwater depth was 1.6 feet above the
sluice invert. The following deficiencies were observed:

1. The outlet channel below the sluice box contained some
debris.

2. Water appeared to be dripping down the gate well. The
source of that water could not be located because the
gate well was locked.

f. Downstream Channel

The spillway channel discharges into a corrugated metal pipe culvert
under Fairfield Drive. The channel below the culvert is in good con-
dition and has adequate stone slope protection. There is an unoccupied
building near the culvert outlet as well as several dwellings and a
private grade school located further downstream.

The following deficiencies were found in the vicinity of the highway
culvert:

1. The entrance channel to the culvert contained debris.

2. The culvert was 5 feet in diameter but the last section of
pipe has started to collapse so that the opening has been
reduced to approximately 4 feet. The bottom of the culvert
is heavily corroded.

ek el U i i S 2 K




g. Reservoir Pt Tt

There was a considerable amount of sedimentation into the lake

caused by runoff from nearby construction activity. Air photos of
the area indicated there are no major landslides. Some minor slough—~
ing is evident around the lake where the slopes are steep.

EVALUATION OF OBSERVATIONS
Visual observations did not reveal any serious problems which would
affect the immediate safety of the dam. However, several of the

deficiencies such as the following, should receive attention as soon
as possible.

1) The tree and brush growth

2) The seepage conditions near the embankment toe

3) The slight erosion behind the east wall of the spillway
4) Undermining of the spillway channel walls

5) Deterioration of the downstream channel culvert

Many of these deficiencies may be corrected by maintenance efforts.




SECTION 4: OPERATION AND MAINTENANCE PROCEDURES

e

PROCEDURE

Normal water surface elevation is at the crest of the spill-

way. Downstream flows are uncontrolled over this spillway. The
reservoir provides 975 acre-feet of storage between the crest of the

spillway and the top of dam.

MAINTENANCE OF DAM

There is very little maintenance being done on the dam. The spillway,
spillway channel and outlet channel have debris collecting in them.
The embankment has not been maintained so trees, brush and weeds are
growing, especially on the downstream slope. The gate valve was last
operated seven years ago and was in good condition at that time. The
Town intends to initiate an annual inspection program for the valve.

WARNING SYSTEM IN EFFECT
No apparent warning system is present.

EVALUATION

A comprehensive maintenance program is required for the dam. It should
include items such as mowing, brush removal, debris removal, monitoring
the quantity of seepage at the toe, and annual operation and lubrication
of the gate valve. In addition, all concrete and masonry structures
should be repaired as necessary.

B —




SECTION 5: HYDROLOGIC/HYDRAULIC

5.1

5.2

5.3

5.4

5.5

DRAINAGE AREA CHARACTERISTICS

Delineation of the contributing watershed to Putnam Lake was made

using the USGS 7.5 minute gquadrangle for Brewster N.Y¥. - Conn. The
watershed consists of steep sloped grasslands and woods in the northern
and eastern upper reaches; highly developed residential areas immediately
surrounding the entire lake; and additional residential development

in the southeastern portion of the watershed. Relief ranges from low
to steep with the steeper slopes occurring in the upper reaches of

the watershed. With the watershed having a generally oblong shape, and
with a similarly oblong Putnam Lake located near the watershed's center,
the time of concentration becomes quite short.

ANALYSIS CRITERIA

No hydrologic/hydraulic information was available regarding the original
design for this dam. Therefore, the analysis of the floodwater retarding
capability of the dam was performed using the "Snyder Synthetic Unit
Hydrugraph" method and recommended spillway design flood criteria of the

U.S. Army Corps of Engineers. A short-cut, approximation method of flood
rocting developed by the Soil Conservation Service was then used to determine
the resaxrviuir storage/peak outflow conditions.

SPILLWAY CAPACITY

The single spillway located at the west abutment of the dam is uncontrolled,
with a flat crest 2 feet wide and 30.16 feet long. A flat sloping concrete
apron (10 x 30.16 feet) located 2 feet below the spillway crest conveys
discharges to the spillway channel.

Hydraulically, the spillway was analyzed as a sharp-crested weir having a
discharge coefficient, C, of 4.1. The computed spillway discharge capacity
at maximum high water corresponding to the top of dam was 1000 cfs.

The spillway does not have sufficient capacity for discharging the peak
outflow from the PMF. For this storm, the peak inflow is 5400 cfs and the
peak outflow is 4380 cfs. For 1/2 PMF, the peak inflow is 2700 cfs and the
peak outflow is 2190 cfs.

RESERVOIR CAPACITY

Normal reservoir capacity when the water surface is at the spillway crest
elevation is 1535 acre-feet. Surcharge storage capacity to the maximum high
water elevation is an additional 975 acre-feet, which is equivalent to a
runoff depth of 6.8 inches over the drainage area.

FLOODS QOF RECORD

The maximum known flood was reported and verified as being 30 inches deep
nver the spillway crest. The data for this flood is:

Elev. (ft.) Discharge (cfs)
472.5 489

o RIS s s 2. Y




5.6

5.7

T

i A e b S AT e KN Vs

OVERTOPPING POTENTIAL

Analysis using the PMF and 1/2 PMF indicates the spillway does not

have sufficient discharge capacity. For a PMF peak outflow of 4380 cfs,
the spillway capacity of 1000 cfs is only 23%. Hence, overtopping to a
computed depth of 2.2 feet would occur for this outflow. For the peak
outflow from 1/2 PMF, the spillway capacity is only 46% and the computed
overtopping depth would be 1.1 feet.

EVALUATION

This dam does not have sufficient capacity to satisfactorily discharge
the peak outflow from the PMF and 1/2 PMF. The spillway capacity is
considered to be seriously inadequate.
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SECTION 6: STRUCTURAL STABILITY

6.1

b oo engny s - NERE ol Sl ;'f&'.l,‘ - ———

EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observation of the embankment did not indicate any signs of
major distress. The vertical alignment was slightly irregular and
there was minor sloughing on the downstream slope. Seepage was
located along the toe of the dam as discussed in Section 3.

There were no signs of instability around the spillway area. However,
the water flowing in the spillway channel was undermining the masonry
side walls causing them to be unstable. Movement and eventual collapse
of these masonry walls could cause the embankment to become unstable.

b. Design and Construction Data

Design computations or other data on the structural stability of the
embankment or spillway were not available. Construction photographs and
records could not be located.

c. Post-Construction Changes

Stone fill was added to the upstream slope of the dam in 1976. Therxe
were also plans to install a curtain drain at the toe of the dam but
the drain has not been installed. A copy of a drawing showing the
stone fill and curtain drain is included in Appendix F. Trees were
removed from the embankment section about two years ago. Considerable
brush has grown again on the dam since that time.

d. Seismic Stability

The dam is located in Seismic Zone No. 1. Since the, dam appears to
be stable and the seismic coefficient is small, a seismic stability
analysis is not warranted.

-ll=
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SECTION 7: ASSESSMENT/RECOMMENDATIONS

7.1

ASSESSMENT

Safet:
The Phase I inspection of the Putnam Lake Dam did not reveal con-
ditions which constitute a hazard to human life or property.
The earth embankment is not considered to unstable. However, the seepage
found near and along the embankment toe and the undermining of the
spillway channel walls should receive immediate attention.

!

The spillway does not have sufficient discharge capacity to pass either
the PMF or 1/2PMF. Alternatives need to be evaluated for lncrea51ng
the discharge capability of the structure. § |

b. Adequacy of Information ‘
There was adequate information available for the Phase I lnspectlon
except for the following:

1. The quantity of seepage at the toe has not been monitored.

2. The gate well was locked so the condition of the well and ;
the source of the dripping water could not be investigated. !

3. The present condition of the sluice gate valve is not known. 1
The owner intends to inspect the valve on an annual basis
in the future.

c. Urgency
The seepage at the embankment toe and the structural condition of the

spillway channel walls should receive immediate attention. Removal
of the debris, trees and brush should be completed before next spring. i

d. Need for Additional Investigations %
The seepage at the embankment toe and the sloughing on the downstream !
slope should be monitored. Seepage studies and a slope stability

analysis can aid in determining the necessary corrective measures re-

quired forthis dam.

Additional hydrologic/hydraulic investigations are also recommended

to more reliably determine the PMF peak outflow. These studies should
consider the specific site characteristics of the watershed such as
surcharge storage capacity both within the drainage area and at the
dam.

Continuous monitoring of reservoir levels during periods of heavy
rainfall should be instituted by the Town.

-12-
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7.2

RECOMMENDED MEASURES

a. The results of the previously discussed investigations will

determine the corrective measures required to correct the
seepage, downstream slope sloughing and gate well problems.
The quantity of seepage should be monitored.

b. Trees, brush and weeds should be removed from the embankment,
the embankment toe area, the entrance to the spillway and the
spillway channel area.

c. Fill material should be placed behind the east wall of the
spillway to bring the embankment up to grade.

d. The masonry spillway channel walls should be repaired.

e. Larger sized stone should be added to the existing riprap
on the upstream embankment slope.

f. Debris should be removed from the spillway channel
and outlet channel.

g. A comprehensive maintenance program should be initiated.

h. A warning system should be developed and made operational to
insure the safety of downstream residents.
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SPILLWAY AND APRON
(Looking West)
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SPILLWAY CHANNEL WALL-SPILLWAY WALL
(Looking West)




SPILLWAY CHANNEL
(Looking South)

SPILLWAY CHANNEL
(Looking North)
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SPILLWAY CHANNEL WALL DETERIORATION
(Looking East)

DOWNSTREAM END OF SPILLWAY CHANNEL WALL
(Looking East)
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RESERVOIR DRAIN-SLUICE OUTLET
(Looking North)

CULVERT INLET-TAILWATER RESTRICTION
(Looking South)




APPENDIX B

ENGINEERING DATA CHECKLIST
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APPENDIX C

e o L

VISUAL INSPECTION CHECKLIST

>




1)

2)

VISUAL INSPECTION CHECKLIST i ok

Basic Data

a. General

Name of Dam _FUTNAM LAKE DAM (rogmery Bog BRock)

1.0. # _NY =90 (231 -901)
Location: Town PA]IEQ&&Z' N County PUTNAM

. LOCER HCYSON .
Stream Name Boa BROCK RINER BAZN
Tributary of _EAsT BRANCH CE QQQIQN RNER
Longitude (W), Latitude (N} N4l-97-30 WT3-39-48
Hazard Category (& ‘ PURPOSE. — RECREATIONAL

Date(s) of Inspection g/17 /18

Weather Conditions s’ E SNy

b. Inspection Personnel Keen LYNICK.  STODDARD

c. Persons Contacted _ Mg. 3. MacaolE? [ Biesc Aseca)
— -

d. History:

Date Constructed n/193|

Owner __TowN o PATTERSON
Designer . LO\C@QN\ : "

Constructed by . WiCksTROM

Technical Data

Type of Dam

¢|- Cone. SPILLCAY
Drainage Area __J.7 <SG Myes
Height __ 2 4 Length __935,

Upstream Slope |: 9.5 . Downstream Slope |:1.5 o 1:9




a5 10 A R N A T L Ao 8 S0 2 i b Lt

2) Technical Data (Cont'd.) e ]
External Drains: on Downstream Face @ Downstream Toe
Internal Components:
Impervious Core PiAi oV o 3 y
Drains NCNE
Cutoff Type _(oEe IMPERNIOUS CORE)
. _.____Grout Curtain __ NOME .
i
¢
.
t ol
1 =
at’
E
]
{
!
L

r - - e EEE—— - - -
et il g - * pa <49 5 - gt ~
LL.A. s : i —




’
-l

3) Embankment

a. Crest

(1) Vertical Alignment SUGHTLY 1RREGULAR. ° \TOHED TCWARD LAKE
(2) Horizontal Alignment 2K SATISFACTERY

(3) Surface Cracks __NONE

(4) Miscellaneous

b. Slopes
(1) Undesirable Growth or Debris, Animal Burrows
TREES _fReon  WEEDS Lugg:- CR=EQVED
(2) Sloughing, Subsidence or Depressions
—CUNPCLATING  DOWCNSTREAM SORFACE  S1CPE
NO MACP 55L£&3Qkﬂiléiﬁ
(3) Slope Protection OPSTREAM — IRREGULAR RIPRAP GRAPATICN
= — RIPRAP EXTENDING IC' T DOONSTREAM
REQUIRE RARGER I2E <sME oM WwEST END L PoREAM

(4) Surface Cracks or Movement at Toe NONE  APPARENT

(5) Seepage NCNE  ON _ SLOPE (SEE d.9>
SPILLWCAY

(6) Condition Around
T WEST - SATISTACTORY ) WALL EXTENVS 1N10  EMBANKMERT
% - Bent _ A
PP - 1.5' BAOX TP WALL




c.” “Abutments

-
' T L
3l

d‘

(1) Erosion at Embankment and Abutment Contact NCNE.

(2) Seepage along Contact of Embankment and Abutment NONE

(3) Seepage at toe or along downstream face _NCNE

Downstream Area - below embankment

HEANY SReon  BemilEEN RCAD é’ EMBANEMENT  TTE

(1) Subsidence, Depressions, etc. NCNE CReERNED

(2) Seepage, CENERSNPENER SEEPAGE ( RUSTY oy I‘R> ALONG. ENTIRE
—DOUNSREAM  EMOANKMENT

(3) Evidence of surface movement beyond embankment toe NOME

(4) Miscellaneous

Orainage System

b ) i i N\ ~ =

343 SOCE




P

.""_‘

G s T
=~(1) Condition of e, drains, etc.

—NOT _OPERATED - GATE HOOSE LOCKED -

(2) Discharge from Drainage System L SO ¢

W SLCICE  ACDIBLE  BUT NOT NISIBLE




-
P L

o 2
4) Instrumentation

(1) Monumentation/Surveys

(2) Observation Wells

(3) Weirs __ N /A

7

(4) Piezometers Ai/A

-

(5) Other

5) Reservoir

a. Slopes

b. Sedimentation QEEINS:}E QQQ& EM ° E EZEECIEH;’ EROM CONSSTROCTION
ACI_N&‘;‘ e WCATERSHED




IR EAST wALL
T

6) Spillway(s)i(i'nci.uding tail race channel) chicx : Lo S
: v e
a. General J_CRACKS 1N ST _WALL - | \l
. < —
AVEER *§
__b. Principle Spillway __ConC - ' NCL. .
WMWMM%A
" DESTANCE - RCAD O SPILLICAY ‘f 4@‘
c. Emergency or Auxiliary Spillway N/A {
, 1
:
F t
* d. Condition of Tail race channel __SONE B.0CK WALLS iN_MCRIAR - RECTANQUU-AR
OPEN CHANMEL W/ RREG. BEDRCCK. 1NV ERT
LoALe TOfo - SATISEACTORY |
foTeMs - unoammeo & BROCREN APART WHERE FLOWw HAD COLURRED ;
j_&_l SI0E. = H
WEST SWE ~ NEML APRCN  AND LAST Y3 NEAREST RCAV H
: ;
TEES § REE ROOTS N CHANNEL EAST WALL TIPPily BECAOSE oF
ONDER MIBING i
: )
e. Stability of Channel side/slopes __ ReCKk (unED - ok [%EE d.) :
1 \ .
!




. L}
14

7) Dowﬁstreém Channel

a. Condition (debris, etc.) DEBRIS 0 PoTREAM OF COWEQT INLET
It!:‘EBI - RIPRAPPED - & em:—eg:pgq

b. Slopes Cg - - S EACTERY
P
PRAVATE
c. Approximate number of homes <15 HOMES GQRADE W—WMQ
‘ b - o . e

8) Miscellaneous

PP ———




9) Sti'uctu'ral‘ :

a. - Concrete Surfaces —2ANSFACTDRY

b. Structural Cracking ON_BAST WALL CF <RILIaAY  Bor REPAIRED
v L) l 2 3

c. Movement - Horizontal & Vertical Alignment (Settlement) _NCMNE APPAQIDN T

d. Junctions with Abutments or Embankments SATISFACTRY
A

e. pr_ains - Foundation, Joint, Face 3

f. Water passages, conduits, sluices SATISFACTORY
Sy : T

g. Seepage or Leakage _ N /A




-
- _‘.,lf‘
P

- % e
- e
h. Joints - Construction, etc.
i. Foundation
j. Abutments
k. Control Gates E - VaS)
u) . ™ A UJELL.

1. Approach & Outlet Channels

Energy Dissipators (plunge pool, etc.)

‘lntake Structures

Stability

Miscel laneous




APPENDIX D

HYDROLOGIC/HYDRAULIC

ENGINEERING DATA AND COMPUTATIONS




L

2)

3)

4)

5)

)
2)
3)
4)
5)
6)
)

CHECK LIST FOR DAMS
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

AREA-CAPACITY DATA:

Elevation
(ft.)

Top of Dam 474.0

Design High Water

(Max. Design Pool) NA

Auxiliary Spillway

Surface Area Storage Capacity
(acres) (acre-ft.)

957 (e=1) 9510 ?

Crest NA
Pool Level with
Flashboards NA
Service Spillway :
Crest 470.0 239 (535
DISCHARGES
Volume
(cfs)
Average Daily (AT TWME OF iN‘&PECT\ON) ]
Spillway @ Maximum High Water [e]o]®)
Spillway @ Design High Water N/ZA
Spillway @ Auxiliary Spillway Crest Elevation N/A
Low Level Outlet 9I0
Total (of all facilities) @ Maximum High Water 1000
(BXCLCDING  RESV. DRAIN)
Maximum Known Flood 489
MAXIMOM  DESIGN DISCHARGE 1000

WOTH 30-0
HEGHT 4 -1

THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNLSHED TQ DG __ oo




CREST: ELEVATION:

__Type: ___EARTH
Width: __ G Length: _ 296
Spillover INCIPAL SAY

Location ©@ _WeST ABUTMEMT

SPILLWAY:
PRINCIPAL EMERGENCY
470.0 Elevation
-C 2w Type _NCNE,
By =g Width

Type of Control

\/ Uncontrol led

Controlled:

~ .

(& 3 e Y P Type
scc‘qsi N CCMC%TE (Flashboards; gmmm)

1.9' MGy PRE ON WEST ABCT.

BOLTS (N CALLSD Number
Size/Length

Invert Material

Anticipated Length
of operating service

' APRCAN
30 L‘W— Length
: EL

5 Height Between Spillway Crest

& Approach Channel Invert
(Weir Flow)

5 DA. CMP UNDER RoAD ((4'DIA. @ CenTER of ROAD)
HEALY CoRRCDED | PERFORATED INNERT

WP CF RCAD - 5.5 ABONE PIPE INNERT

. £ST QU
THIS PAGE 18 B
FROM COPY FURNLSHED




R e \ _ e e L e O ? e . e - . E

3
GRS / EMERGENCY DRAWDOWN FACILITIES:
€ Type:  Gate 1 Sluice PIFE__ vV Conduit Penstock
Shape : SGUARE. .
ANy Size: = z &
: Elevations: Entrance Invert 450. JO :
Exit Invert 450.00
; Tailrace Channel: Elevation - ,‘
I-IYDROMETEROLdGICAL GAGES: i
Type : N /A 5 |
Location:
Records: ‘hi
'Date =
Max. Reading - ;
FLOOD WATER CONTROL SYSTEM: ?

Warning System: NORMAL,  Civii,.  DEFENSE g'r"a'g‘EM

Method of Controlled Releases (mechanisms):

SLCICE PPE &/ GATE

THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNLSHED IO DDC




4

THIS PAGE IS BEST QUALITY mc:ICABLl

' | ¥ FURMLSHED 70 DOC —eor™
r DRAINAGE AREA: 27 <5 MiES TBOM CORY ,

DRAINAGE BASIN RUNOFF CHARACTERISTICS:

Land Use - Type: ; 5 3 D LAKES
Terrain - Relief: oo 1» ST=cf - ELPER SLOPES (M CPPER REACHES
Surface - Soil: Siw LAY QFLATNELH‘: IMPERN IO VS

Runoff Potential (existing or planned extensive alterations to existing
(surface or subsurface conditions)

Potential Sedimentation problem areas (natural or man-made; present or future)

CAKE HAS W TED HEAVILY DURING PAST 10 YRS —tAnD NNZLOPMENT

w CONNECTICO T [ TRIBOTARY STREAM  To  PCTNAM LAxE)

Potential Backwater problem areas for levels at maximum storage capacity
including surcharge storage:

_NO HOME P*A%EMEM‘\"% LOCER. THAN o OF DAM

Dikes - Floodwalls (overflow & non-overflow ) - Low reaches along the
Reservoir perimeter:

Location: N/A
* Elevation:
Reservoir:
Length @ Maximum Pool |.47 (Miles)

Length of Shoreline (@ Spillway Crest) N/A  (Miles)
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PMFE 84 Corfs oF Eugineses

METHOD
( onoer  oniT wypROGRAPH)
RAIN FALL
RANAGE AREA : 2.7 SQ M. 1798 acww
PMP - 2eme | (Pa.1)

[&4 m/aoo sqlm.]

PMP = 1.5 mﬁm

T R 4 Kb e L ki B 1.0 et B

0

Puruam Lave
* 931 -90)

Qws - HR *33>

-3009%
TRANSPCSIION  FACTOR : TE = % = Wlb
DA. = a7
lower LimT D.A. = 10 .3008
L O R pit-)
(o)
= \ - .J
TF = 0.8
ADJUSTED  PMP = NS x 0.9 = 17. 9 ins.
®
DEPTH — AZEA - DURATION (Fa. ) Qms— MR~ 33)
ow % = n R = 190 unchi
A
9 W % - 193 | = 219
!
24w 2+ 33 i + 229
- v
149 RAIN = 4.4

43 W 7 .




UNIT HYDROGRAPH

DRAMAGE AREA = 2.7 <Q M 198 acney
L = 9.405 mbhd - 7800 + 1800 + 3100 = 19700
L, = 9.909 meded) , 4300’
0.3
LAq TiME By G, (L Lub vee C, * doO

"

0.3
9 (9.405 . 0.909>

+

P .599 wues

DORATION =~ ouMIT RAINFALL : £ w0 g

'tr + 0.4l HRS Esa

LAG TiME =~ ADJUSTED :

tep = t, v 005 (tg-tr)

2.599 + o.as(l - o.4b>

J.LbbA WRS

G

PEAK ODISCHARGE FOoR  1-HR UMW *

Ber

tao Cp USE (40 Cp = 400

@)
%

t-W T
HYDROGRAPH

@




i o PP Al Sk 5. et RO S BTV WS

UNIT  HY DROGRAPH

PEAK DISCHARGE OF 1-HR UH over D.A. :

@

"
8
(3}
®
()

N

#
&
@
4

4

UH w s
DTHS PLATE 11'-, FoRr 3?12 150.9 c{s> (EM Wo-9 - 405 9?4,3>
- 49/60
Wi = 2.0 wms @ 304 c4s .a;u
Woo * 35 wms @ 2909 <fs L4/2.1

TME  DISRIBUTION  OF G-HR MAX. RANFALL = 19.)"

2%
Pervop T DT RAIN FALL
| lo \ .3
) 19 2.99
3 5 x 19.1" P
? RAIN i
4 33 T7.96
3 14 .67
b \\ J 2.10
100 15.10




T R e e

2

CHECK : UNIT H{DROGRAPH CLRVE  DOES REPRESENT 1 RAMFALL |
T a L3
AREA - lsT - 8.89mn I - 3.983 USE 3.94mn
T 3 S
oL = 8.94m x 100 #ame @ x 130 g, % GO W im

3
Vv = 6.4363% % 10" §

]
AREA = 27 % @930)

7 2
A= 753979 x 1o {‘f
o "
DEPTH = A s b.-43L% x 0 = _0355# 1.09G
A 7.5979 x o]

CORVE - OK

RAWFALL  For  PME

P’émgo i LoSS RAIN FALL
(Hes) EXCERS
\ 0.35 ?.l 0.95
2 0.35 0.95
3 0.35 0.9%

4 0.35 0.95
S 0-35 0.25
o 0.3 0.95
7 1.9\ | -

8 9.99 .19

9 2.37 .77
10 7.96 716 ‘
] .67 | 2.57

19 J2.10 o.1 J.00
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P

TIME RAIN U

(ne) EXCESS HYDRO.
t 0.95 ns
b 0.95 245
3 0.25 38S
4 0.95 - 340
S 0.9 9339
(A 0.95 143
i 1.81 9%
3 .19 70
9 2.717 50
(o] 7.16 35
t 2.57 24
19 2.00 14
13 b
14

L

BASE FlLOw = :c.{»s/gq Mi

2T X 9 = 54cis

PMF feAk WwFLow = 5403 cfs
Fig 11-n (5C3)

SORAGE /RouTiNg  fEdocTion = 0.81
PMF PEAR ooTFLOW = 4376 cfs

FRom  OniT  HY OROGRAPH

Floop
HYDRO.

29

136 -
569

4386
5333
5097

@se %éoo)

USE
4280 4o

Bace TOTAL

U=

S403 «—

ALLF}

o8

o.;as

G235

Q.25

. feRie)

Q,;DS
B




RS i ot e G T e o AN S 4 i i Bk L e 5 A s

F PuTNAM  Lae Dam
I- ¥* 9318 - %01
ESTMATE OF RESERWOIR  SURFACE AREA (@ ELEVATION = ToP OF DAM - :
|
REF - VSQS 1.5 Mw. TOPO SHEET / Wi ! LENGTH
LefFT RIGHT i
300’ 6s0 3150
|
1550 500 ‘ 2900 !
L I ;
0 ' o ‘ g
500 550 (e I
e / i
Aco 800 }
1850’ i
$ = 7300
Q-47 MlLES)
Tof OF DAM A —
' 1 t e o
4 T, e e 1
> e 4
TeP OF <huLwAy Y s S
112 SHORELIVE T4
SLOPE.
ToP OF  SPILLWAY To? OF 0AM
Ap
SHAPE - w AREA | SWoPE (W w AREA,, RATI0 (-—; )
A 3i50 500 1417500 119 3158 %03 1433732 1.ols
A 3150 650 1033750 . 3158 L5% 1038983 1.0149
ya) 900 1295 Ap9S OO0 9900 1933 719600 1.00LS
D 3300 578 1965 00O 9900 583 1983600 1.01329
ya| OO0 1095 I8 000 woo 1033 619800 1.0073
D 600 595 315 600 (?le'e) 533 319800 L0159
A 1850 400 370 OO 1858 408 379039 .04
\
A 1850 800 740 000 2 858 308 150639 l.oi44
\-&)(FKE = 939 ooww 2 * 844|350 #’ Q94 a;w,)) o \. (086
| AREA . . P ——
Mﬁ"‘_” SRRy Sl T £ = SNk = Li‘ i ,Uf‘nsvv‘ -&”"' i‘ Py oo . - sy -




——

PUTNAM LAKE Dam
#* 932\ & - 90|

SHORELINE T™f O oAM
Evys L nN MEA, W(—%}

pe-PD PD op

124 2l Nl 1450098 .C299 :
A 3l b 1054978 ).0998 q
99c0 1241 9730900 o131 |
2900 591 1300200 1.091%
i
(7 e o) 1041 634600 1.0\ 50 i
, 600 541 334600 1.0305 q
v 1266 4l 388198 1.0430 ’i
14 1860 31k 161328 1.0088 ]?
% = LI5S ;
AREA
Shues KNOWN  SURFACE R |
SCALED SURTACE AREA 194 i
{,
I
ResuLT : USE FACTOR FOR 139 SHORELNE SLOPES (1.1086) |
.
1
RESERVOIR SURFACE. AREA @ Tof oF PAM *
920 % LBk 95T aved ngxmﬁgv)
STORAGE  CAPACITY (P Tof OF DAM
1535 + (951 5339)4 > 2513 ace-ft ose 510 m-{aﬂ
(979)
NoTe : 1931 fANS FoR DAM  GNE ELEVATIONS @
ToP OF DAM = 474.0
SPILLWAY  CREST = 470.0
1958 USG5 ODAUM  ELEJATION (@

ReseuoR foo = A93.0




Potnam Lae D @

#2031 8-90)|
ANALYSIS por  PEAK  OUTRLOW :
ELEN. . SURFACE AREA
4740 T\__ToP OF DAM /T 957
\ /
470.0 ' x / 930
\ /
\\'\____J
RESERNOR  DETENTION VOLOME (RW) -
o o ak s Gs1+939>(47¢-470) = 97% ave-H
F)
T8 L 12 = 6.Bws
\73%
INFLOW  RUNOFF NOLOME QPN)-.
l:/—\\ﬂ.
RV = A = (19.1Y 2.7Y 640 = 9750 oenw-ir
% g (lQX X ) ‘
RATIO : ROV = 978 = 0.35506
RN 3750
Fig 11-n (scs) 6ToQAqe/Q0\muc~, ADJUSTMENT
RaT© - o = 0.8t
TPR
HRDROGRAPH
PEAL
INFLOW
ouTFlow PEAK RATE (OFR) = (0.81) 5403 = 4376 cf=
USE
—_—
RESOLT * PMF feac pLow - 5403 cfs 5400 c{s
PEAK ouTFLOW : 4376 cte 4380 cfe
% PMF  fPeak oufLow : 188 cfs Etso cts




Popnam Lake Dam
*23) &~ 50\

SPILLWAY  CAPACITY

Ho= 4-1 . @

g
—e—— "L

,'(ll‘

APton
(Mersoremans  ovang nisfECTION) S cear
(s&cmon)
Condmon -
HORIZONTAL SHARP-CRESTED WEIR W/ b4 = Lo
FoR FLOW DEPTH To ToP OF DAM : e = 408 . 4.0%
|
USE - G4
- i o
CAPACTTY - Q = CLH
%
* (41 { 20.16) 4.08)
Q = 1019 cfs [QDE&G’N = 10co c{s]
(usa Q = 1000 c{s)
ConcLuSIon - SPILLWAY INADEQUATE FoR ), PMF
Maximom  KnowN  FLoop - @ EWN. 4795 <3o" ABONE  SPLLWAY caa%‘r>
C: 4. L=30b H®*35
3.
Q - @.quo.qu:.s)a
Q = 489 s

—— i, (AR i&‘ “ E,w 4“2&-;:" “‘ o ’ "li ||.|.j




D)

2)

Punam  Lake bM

e T

* 23\ 6 - 90\

DISCHARGE  CoeFFICIENT PR HORIZOMTAL  SHARP - CRESTED WEIR *

REFERENCE : LIMITATIONS =
JSBUREC DESIGN OF SMALL DAMS

USARMY - WES

HOC cHART -3 Rz € .o HIGH OVERFLOW DAMS
Ha

——> KmG © BRATER  HAWDBOOK OF MYDRAVLICS S Ev.

3)

4)

5)

v)

FRANCIS  FORMULA APPROACH VELOCITY < 5 4ps

T
c= 32331 + o0.959 "
A!.

H= 4.08 P= 1.0
d: P+H
FTELEY ¢ STRARNS  FoRMULA APPROACH VEL. < 3 {ps
L8
c = 3.3 (\ + 0383t 4+ o007
d H’/ﬂ
GAZIN  FormuLA
ES
0.079 “
= 3.243 + G A~ —->
c (3.248 — X 58

FRESE  FoRMULA

*
c = (3088 + °'°:"8X|+o.ss -:l_‘>

7 i

4.09

3.3806

4.130

4.497

4.40L7




At A A A S s N it oA A I e "

Pupuam Lake D ®
5 #*93) &-90)
: Q:md’.)
Diecnarge  GoefFICienT -
7) KNG FORMOLA
(S
€ = Bk £, o.so-t\—> 4.359
Ho.ob d*
8) ReHBOCK  RRMOLA
€= ygae 4 Lo % o.498 L » | 4.935
LOW -0.50 P
%) Swies SoQiETy  FoRMULA
T
2 = (3.988 + ‘ I+ 0.5 -“;_) 4.359
908 H + 0.49 d
! ANALY SIS =
AVERAGE  OF VALES (EqQNs j= o 4.014
ARRAGE sF 3 &) o) T 2 4.99%
L " .
CONCLUSION - USE c = 4.

LI - = . g i e — i il il A




PornamM Lake Dam

#2321 & -%0|
OVERTOPPING  FPOTEMTIAL :
3,
DAM  —  BROAD-CRESTED  WEIR Q=CLH K
= 3.087 L= 995 + 30 = 335
SPILLWAY CAPACITY -  1019¢fs
(w.s. @ Tof of oAM) :
| PMF Yo PMF
feak  ouTFLOW : 4376 2188
SPILLWAY : lo\9 1019
3357 69
%
H®: 3.346 L1LS
OVERTOPNG HT. = H 29 B

DiecrARGE (@ TiME oF wseecncn\)
DEFH  OVER SPILLWAY = 0.04

Q = L’

: (4.:X3o. |ux.o¢)3/° |

Q= lefe

i A 5 0 e e I DS




Pornam Lace Dam d

#3231 8-901\
(stnce gaTe) ; |
RESERNOIR  DRAIN CAPACITY @ W.S. ELEV. = SPILLWAY CREST

ELEV. - SPALLJAY CREST 470.0 et ;_
CoNDUIT INLET -'NNERT  450.9 e
53 -lo
T |
CONIT @ GATE -NNERT  450.08 . ' |
34 ;
CoNDULT ouTLEr -INNERT _ 450.0 ) '
CONDUIT =  RECTANGOLAR %3 AjgA = 9 .{:r‘
THROAT SECTION - SQUARE EDGED
i
INLE] HEADWALL — FLARE ANGLE :
TAN X = 67 . 57759 - 30
¥ He ¥ ;
|
) " 5 i
REF: KNG § BRATER  HANDBOOK OF HYDRAOLICS S Ew. !
' |
SUBMERGED ORIF\CE * Q= CA\) 93, Ah !
A= 908t 9:=320fu’  &h = (4-450)-3 = 1T
ii‘“‘““ ""“‘T“:l 03 eouEL Y P A 9
& = L Y3 == = &
£ s (54 (\ + 0.4rv 4 = > oy — oT5

L: 86-16°  (86.34)
_l/:
= Q+ 0.36T + 0.5(0>

C = 0.790
R -= (o.nXs)\/ a(sa.ax\'r) [U’aE Q=990 Cﬂc{}
: (33.088)
—> Q = Jl4 cfs

QEF'. Vs BRrec "Des\qu OF SMALL DAM%- “1’ ‘7,
L}
PressuRE  Flow Coqus ! Q=A iﬁ_l K e Kg + K} + K'

KL » v
3(32.9
Q: (9)\1——(‘—‘:3—&1L 05 o019 Lo

—> Q= 233 C¥$

- A A




LIST OF REFERENCES

APPENDIX E

b L s B eyt e o o - a




APPENDIX E {
REFERENCES

¥
|
1) U.S. Department of Commerce, Technical Paper No. 40, Rainfall ‘
Frequency Atlas of the United States, May 1961. %
{

2) Soil Conservation Service, National Engineerin Handbook, Section
4, Hydrology, August 1972 (U.S. Department of Agriculture) .

3) H.W. King and E.F. Brater, Handbook of Hydraulics, 5th edition, "
McGraw-Hill, 1963. |

4) T.W. Lambe and R.V. Whitman, Soil Mechanics, John Wiley and Sons,
1965.

5) W.D. Thornbury, Principles of Geomorphology, John Wiley and Sons, §
1969.

6) University of the State of New York, Geology of New York, Education
Leaflet 20, Reprinted 1973.

B it —— * >







DAM SITE
.

"aNNO)D

aN -

|

Brimstone Mtn, |

-
-
- -
-

!

%
790

Cranberry ! *

VICINITY MAP

1232
-

PUTNAM LAKE DAM

’\:.
\
HAVILAND
HOLLOW
Lake
Charles
-

l

4
/o '
: m:...;.
! J—\ ._m
o | i RN "
‘e e ~" N4 i d _* A _.Ao \ .0 o s R LN 4 i s e SE— - anns .‘. M




: B DA
oo N N i

TOPOGRAPHIC MAP

PUTNAM LAKE DAM




: it
" 00a 0T CYHSTINT XJOO NOLT
TIGYOTIOVEL XITIVAD 1S4 ST TOVd SIHI
m‘ /’/‘\ '
Y
A \ ‘ o
—JP X > O
1 RV
Long. A rourd def 12 °centers I & EL 454 75
e Trans. %" »  » 6" » l 3
< < J
\ I El 45) 08
A ' - E1 450 €O




One Rodrey i‘unt Floor Stond *'§ 3204

BT OF QEHSTRSNA X300 Nolk /‘,
5 --;;;wwsxmsm Pl
EEEVHITON /

¥
L
' '//

.
2108
2

1:25:5 Cone
I d

& coe 00z ft per fout A

)

hLLi';f—' - —— Tl 3 s g . e




P R A T

ond *S 3204

T e e e =
- o

(¥
<

1

REINFORCEMENT

Horizontal "2 round def 24" .,

e e

80"

E! Top of Dam 4740

El Top of Core woll 472 0

El Spillway Crest 470.0

w%%

w0

Prew,

£l 466.0

?'i) .

Ja'round deformed 48'centers

— 0Qq 0T EHSTRMNA XJI00 |
TIIVOTIOVEL ZIITVND ISTH ST IOV

/\ )\\)

One Rodney Hunt Gate *G 643636

et e . . Oatter ) 20

. EIl450 ot




£1 4550




Sheet 3 of 4 Sheet's

El 45 13
E! 45020

5

s




™

S K

i i; ERETE S,
Yol ¥ "
L e

J \iii
| iy
Y . “ . 'I Y
o~ 6. el 30' — 6. -
40 e
-
CFOS5S SECTION OF SLUICE PIPE
Scale 1 inch=1ft.
A
=)
[Te]

0 L
‘ ﬁ ml mﬂ

¥ e bm“ms;lw

&

50"

4 8°

4 8

T — ——— — — —— ——— —

* peh Ry ..




3

— " 000I EESTRN XJ00 NOSL"
FTavOTIOVYd XLITVAD 1STE ST TOVd SIHT 1

REIN "ORCEMENT
Vert cl %2"round def 12" centers ,
Hor-,?’.)ﬂtd" 38" rouna dPF G 3

— - —— — ———— — —— — — — —— — —— ——— - — —— — i e — a— —— —— — — — —

——— —————— — — ———— — — — — — ——— — — — —————— —— —




T Tl L e

5 G TR 14'4 4 g e
3 ‘ ti-’f.l"- . pedrock
v Y A 1,9 ‘
ki .f'.;" ‘ - i
/ g y

MAXIMUN SECTION
Scale:{inch=4 feet

I® LS4 ST FOVd STHL

e ommmw .
< Wmamnnbmmmu “

AL

PLAN OF SLUICE PIPE AND GATE WELL
Scale {inch = 4 feet







i

9 8"

'/

€8




PR e S

et s

—rr—g— =

———

Sta 0+75

cepeem-—,

1o




i ek ey —

i

CVATION
~

/
i et et Rl et oy 7

Scale |

DOWN STREAM

THIS PAGE IS BEST QUALITY PRACTIC
FROM COPY FURNISHED T0 DDC e

40"

12°0

R

g o e . as " BT T o ’ o - bl g e o o . - .PhL




5 Mw.MWMM’ kvl et 2

THLS PAGE IS BEST QUALITY PRAGTYCABLE
FROM COPY FURKLSHED T0D0G __ |
Top of Dam
B e e e e e OB R EORE B S L R s i e i e 3

Water Line

Y e

L B

> il
pottom of Core 2

RBedrock

i = om0 u b ‘m‘"_ ‘ .




- —
: Original Ground Surface . ..
/ ;
THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNLSHED TODDC s



Sheel 4 of 4 Sheels

Sta.3+60




o e

()
El 468.67 : !
‘ ' - B 4es.00
E) 466.98 ! sjope):\0 vt
T T e

1
3 : 45
' ‘ ' |
o ' :
| ]
] |
] ]
:
=% i
# : '
e -
' - .
; . :
" : : |
: i :
4 [}
: : 3 O
' ; : :
] . ;
& : :
° E : 5
: : :
]
Sw1s PAGE IS BEST QUALITY PRACTICABLE |
(0 Fuivn v & FUTHISHED 0 :4

El.474.00

SURT
' EI.A72.00
l"?‘o' :

[ b &

e e o e e

e e e

oJ -

“--- -‘-’l‘ .
/
~




s S i o s ke

|.474.00
o,
Lo
: < El 470.00
all= i s S .
e T e £l 468 40
] =M3 =
] (]
[] ]
| )
/:25:5 Conc. ; :
St ENS )z =1 3 ¥ S s wadus : Wi MW

by o ' _JI’ 580’/‘061’

' 4
S g g RSSO

- £ / :
y.

THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNLSHED T0 DOG e

Sta 0+45

e

Im; m
o Y

m

Zaw DS A SR 4
e e > e . - ... S ohoew) a g




—-—

£! 474 00 UALIH PRACTICABLE

e I

& :%‘.f"‘?

- Sta 0+45

L e 47000 .*
E 469 50 j
E! 468 67
E| 468 00 -l
El 46698
3
r £) 464 00
K
[
|

. - L B A O g wth-‘ww"""‘m“““
T . S Fiam. "

——— e T i s o ol i




30 ft.

-
@

Sta 0+ 75

oo i i AT




SL+0 03§

THIS PAGE IS BEST QUALITY PRACTICABLE

FROM COPY FURNLSHED 10 DDQ e




\\ mwrznmm

- 0 e
CUR TAGIN DREAIM )




215 PAGE IS BEST QUALITY PRACTICABLE -
TR0 COPY FURBISHED 10000 —arGr 1, o o
7 OF BrRisaa

_v-..JL.'..

-/

, -~ SPILLNVANY

F|AAC BAOHS AV - e



COPY FURRISHED T0 DDC =

THIS PAGE IS BEST QUALITY

y
H

PN

RER ok

An

—

TRE=%

=

O TR W2

ANt

ool

DR E(

SR

\®




TR IR PRITEL A




\

{
(
¥
l‘
F o
>
H

— " VASHED STONE
T T8 sSoRTAacE

SCAaALE




PP S o s . 1 v e 0. % AT

. — - -’ - P - ?—n‘t-w e rA % N " 2 Gk g :
£ - PO TR R . -
S s

| THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNLSHED 10 DDQ e

JRTAIN DRAIN o O o
DE TAIL

"
H

SXIDTING SROWUN

NOTE

- VARIED AKORDING
TO THE SLOPE DISTANCES
R

| — ¥ WASHE D STONE
T THE SURPACE

>~
AL

SCALE : |'= |

‘
H
/
i /:\
: ~




THIS PAGE IS BEST QUALITY PRACTICABLE
FROM COPY FURNISHED TODDC _.—

/
"7

. e Z K -~

7:7(‘.3‘ 3 T"{ : =

g g
el . W

DAN! a7

FUTNAM LAWKE




