
AD A067 01k TIPfl1TS—ABBETT MCCARTHY STRATTON NEW YORK F/S 13/a
NATIONAL DAM SAFETY P*OSRAM. TARRYTOWN WAT ERWORKS (DAM INVENTOQ—ETCCU)
SEP 7e E O’BRIEN DACW 5I—7b—C—00 2 1

UNCLASSIFIED M.

_ __

U _•UUUUB_8~ 8EE

• ___ _ a
I 

END
________ pan

FILflP

9



1 0 ~ 2 8  t((I~
_________ Nm 3 ’s 2 2um~~ =

i i 2 01’I ~~~~ ==

11JJl1:~* 101125 iii~1f~
NATIONAL 8UREAU OF STAN~~RD$

~ CROCOPY PESO~U11ON TEST CH*T



~~
4 .  LEVEV

I HUDSON RIVER BASIN

L TARRYTOWN WATERWORKS DAM

I WESTCHESTER COUNTY, NEW YORK
INVENTORY NO. 54

PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM

r~~u~u
I

APPROVED FOR PUBLIC RELEASE;

I DISTRIBUTION UNLIMITED 
-

CONTRP~CT NO. DACW.51•78•C-0024

I
I ORIGIN AL CONTAINS COLOR PLAT S~~~~~~~~

REPRODUCTIONS WILL BE IN BLA

NEW YORK DISTRICT CORPS OF ENGINEERS

SEPTEMBER 1978

79 04 O4~ ~6



r - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
c__ — ‘

DEPARTMENT OF NE ARMY
U. S. ARMY ENGINEER DISTRICT, NEW YORK

26 FEDERAL PLAZA
P~W yo~ic NEW YORK 10007

Honorable Hugb L. Carey
Governor of New York
Albany, New York 12224

Dear Governor Car.yz

Reference is mad. to my letter of 2 October 1973 in which clarification
of the guidelines used by this office in assessing dams with “ser iously
ini~4qV~at.sptllv.ys” under the Natio na l Progr am of Inspection of t s
Was O~htLifled .

The following dam. in your state have been assessed as having seriously
inadequate spillways, with capability to pass safely only the perc entage
of the probable m.xi~~~ flood as noted in each report. In accordance
with revised criteria th•y ar e now to be assesa.d as unsafe,

- 

I.D. NO. NAME OF DAM

N.Y. 345 Pleasure Lake Dam
N.Y. 670 Hyosotis Lake Dam
N.Y. 54 Tarrytown Waterworks Dam

The classif icatio n of “unsafe ” applied to a dam because of a seriously
inadequat e spiltway is not meant to connot. th. same degree of emergency
as would be associated with an “unsafe” class ification appli.d for a
structural deficiency. It do.. mean, however, that based on an ini tial

- screening, and preli*inary computation., there appears to be a serious
deficiency in spillway capacity so that if a sever. storm were to occur,
overtopping and failur, of the dam wuld take place, significan t ly in—

I creasi ng th. hazard to loss of life downstream f rom the dam.

Consequently, it is advisable to implement the recomendations previously
furnished in the reports for the above—mentioned dams as soon as p~scticabl..

Sincerely yours,

CLARK H. DENN
CC

~ be oesce Colonel, Corps of giv~eevf
ar ~ nza Distr ict Engineer

Iar robino (NAD), Exec Ofc
Engrg File, George Koch, NYS DEC
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PHASE I REPORT
NATIO NAL DAM SAFETY PROGRAM

Name of Darn: TARRYTOWN WATERWORKS DAM
(I . D . NO. 54)

State Located: NEW YORK STATE

County Located: WESTCHESTER COUNTY
Stream: SAW MILL RIVER
Date of Inspection: 29 AUGUST 1978

ASSESSMENT

Examination of the available documents and visual inspection of
the Tarrytown Reservoir Dam and appurt ena nt structures did not reveal any
conditions which are considered to be unsafe .

Using the Corps of Eng ineers scree ning criteria for initial review of
spillway adequacy , it has been determined that the dam would be overtopped
for all storm s exceeding approximate ly 13 percent of the PMF , and 27 per-
cent of the SF? . The splllway is , , adjudged as seriously inadequate
and the darn is assessed as unsafe , non-emergency .

S
The classification of “ unsafe TM applied to a dam because of a seri-

ously inadequate spillway is not mea nt to connote the same degree of emer-
gency as would be associated with an “unsafe ” classification applied for
a structural deficiency. It does mea n , however , that based on an initial
screening , and preliminary computations , there appears to be a serious de-
fic iency in spillway capacity so that if a severe storm were to occur , over-
topping and failure of the dam would take place , sign ifica ntly increasing
the hazard to loss of life downstream from the dam .

- . It is, therefore , recommended that withIn three months from the date
of notification to the Governor of the State of New York , owners engage the
services of a professiona l consultant to determine by more sophisticated
methods, and procedures the adequacy of the spiliway . Within twelve months
of the date of notification to the Governo r , appropriate remedial mitigating
measures should have been completed. In the interim , a detailed emergency -
operation plan and warning system should be promptly developed. Also ,
during periods of unusually heavy precipitation , around-the-clock surveil-
lance should be provided.

No remedial measures are required to assure the safety of the dam
at the present time; however, certain measure s are recommended regarding :

-. Repairs to gatehouse facilities and bridge

- Repair of riprap

4
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- Removal of vegetation from the dam

- Preparation of an 0 & M manual and establishment of periodic
inspections

- Monitoring of wet zone downstream of the toe of the dam

— Eug~~ie O’Brien , P.E.
New York No. 29823

Approved by: Col. Clark H. Benn
New York Distric t Engineer

Date: “i ‘~~~~~~~~~
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PHASE I INSPECTION REPORT
NATIO NAL DAM SAFETY PRO GRAM

TARRYTOWN RESERVOIR DAM , INVENTORY NO. 54
HUDSO N RIVER BASIN

WESTCHESTER , NEW YORK

SECTIO N 1 - PRO JECT INFORMATIO N

1. 1 GENERA L

a. Author~y
The Phase I Inspectio n reported herein was authorized by

the DEPARTMENT OF THE ARMY , NEW YORK DISTRICT , CORPS OF ENGINEERS
by letter dated 31 March 1978 , in fulfillment of the requirement s of the
Nationa l Dam Inspection Act , Pub lic Law 92—367 , 8 August 1976.

b. Purpose of Inspectio n
The purpose of this inspection and report is to investigate

a nd evaluate the existing conditions of subject dam in order to: ide ntify
deficiencies and hazardous conditions ; determine if they constitute hazards
to hui~an life or property ; and notify the State of New York of these results
alo ng with recommendations for remedial measures where necessary .

1. 2 DESCRIPTI O N OF THE PROJECT

a. Descriptio n of Dam and Appurtenances
Tarrytown Waterworks Dam Is a 300-foot lo ng earth embank-

ment with a maximum height of about 18 feet above the downstream toe and
a crest width varying fro m 15 to 22 feet . The horizontal alignm ent of the
dam , which generally trends north-south , is “doglegged” at about 160 with
th e nort h leg being the spillway , and the south leg, the embankment . The
dam contains a 26.5-foot high solid masonry core wall which is 4 feet and
6 feet wide at the top and base re spectively . The core wall ends 3 .5  feet
below the crest of the dam . The upstream and downs tream slopes are 1 (V)
o n 3  (H) and 1 (V) o n 2  (H) , respectively.

A stone masonr y and concrete spillway is located at the
north abutment . The spiliway crest is 58 feet lo ng and about 2 feet wide .
The spillway is capped wit h two steps of concrete having a total height of
about 2 . 5  feet . Below th e concrete is a curved stone masonry chute about
4 .5  feet h igh .  Flanking both sides of the spiliway are masonry tr aining
walls about 32 feet long and havin g a height  above the spillway crest of
about 2 . 5  feet.  The spillway crest is located 24 feet from the upstream end
of th e trainin g walls . Two stone masonry walls are located in the approach
channel upstream of the crest. The downstream end s of these walls serve
as supports for a wood decked steel pedestria n bridge which crosses

— 1 —
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the spiliway . The downstream channe l of gneiss bedrock is about 75 feet
long, narrows to 7 feet at a measur ing weir , and passes through an arch
into an underground conduit. Water passing through this conduit flows
into a small creek which empties into the Saw Mill River.

An 18— by 16-foot stone masonry gatehouse and a 12-foot
diameter brick-lined gate chamber are located on the upstream slope about
160 feet from the south abu tme nt . The gatehouse contains manual floor
sta nds at El 255.2 which regulate 6 gate valves in the gate chamber below
at El 230. Four 12-inc h gate valves regulate the low level intake into the
gate chamber , one 24—inch diameter valve regulates the outflow into the
underground conduit; and one 2 4-inch diameter valve regulates emergency
low level flows into the main water supply line . An emergency low level
intake pipe also enters the gate chamber; however , this pipe has been cap-
ped. The 24-inc h diameter water supply line passes adjacent to the gate
chamber and flows directly Into the pumping statio n located at the toe of
the dam . Intake into the water supply line is from the upper screened 12-
foot section of a 24—inch diameter 55-foot high Intake structure (well) lo-
cated in the reservoir .

The Tarrytown Reservoir is divided by a road embankment .
The upper lake is approximately five feet higher than the lower lake , which
is formed by the Tarrytown Waterworks Dam . The top of the dividing dike
is estimated to be at El 2 60±; it is reported that a small conduit , not visible
from the dike , controls flow from the upper lake to the lower lake.

b . Location
The dam is located on an unnamed tributary of the Saw Mill

River. It is approximately one quarter of a mile west of the Eastview exit
of the Saw Mill River Parkway and about one mile north of the downtow n
sectio n of the Village of Tarrytown.

c. Size Classification
The dam is less than 40 feet high and has a reservoir less

tha n 1000 acre-feet and is therefore classified as a “ small’  dam .

d. Hazard Classificatio n
The dam Is in the “high ” hazard pote ntial category because

a large corporate complex , a large utility complex and the main  water supply
pumping station for the Village of Tarrytown are located immediately down-
stream from the dam.

e. Ownership
Tarrytown Waterworks Dam is owned by the Village of Tarry -

• town. The day-to-day operation and maintenanc e is managed by the Water
Department , Tarrytown.

- - f .  Use of Dam
The imp oundment provided by the dam is the main  water

— 2 —
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storage reservoir for the Village of Tarrytown.

g. Desig n and Construction History
The dam and appurtena nces were desig ned by the Tarrytown

Board of Water Commis sioners . The construction was perform e i and corn-
pleted by Van Vranken and Duell Inc. in 1897.

h. Normal Operating Procedures
Water releases from the Tarrytow n Reservoir over the spill-

way. The released water flows through the spillway channel emptying into
a stream and then into the Saw Mill River . The water supply is removed
from the top level of the reservoir by means of the shaft type Intake (well) .
The average water supply requirement is approximately 3 mgd .

1.3 PERTINENT DATA

a. Dra inage Area , square miles 1.4

b. Discharge at Dam Site , cfs

Maximum flood at site unknown
Maxim um regulating gate inoperable
U ngated spillway , top of dam 590

(El 254 .3)

c. Elevatio n

Top of dam 254 .3
Top of embankment separating reservoir 260±
Crest of spillway 252
Streambed at centerline of dam 230±

d. Reservoir

Length of pool , miles .7 5±
Surface area , acres 8 1.2±

e. Storage, acre-feet

Crest of spillway (El 252) 890
Top of dam (El 254.3)  1100

I. Darn

Type: Earth with masonry core wall
Length: 300 ft±
HeIght: 18 ft±
Top width: 15—22 ft
Side slopes: 1(V) : 3 (H) Upstream

— 3 —
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1(V): 2(H) Downstream
Imperv ious core: Masonry core wall

g. Spiliway

Type: Broad cres ted , ungated
Length: 58 ft
Crest eleva tion: 252 ft
Upstream channel: masonry approach walls , 50 ft long
Dow ns tream channel: 75 ft long channe l in bedrock

h. Regulating Gates

Four 12-inch inlet pipelines with 12-inch gate valves con-
trol the flow of water Into the gate chamber. A 2 4-inch
pipeline from the gate chamber supplies water to the pump-
ing station. F low into and out of this line is controlled by
a 2 4—inch gate valve and a 2 0—inch gate valve at the respective
ends of the pipe. The gate chamber is drained by opening a
second 2 4-inch gate valve which regulates flow into a 2 4—inch
blowoff pipeline . The blowoff line empties into the under-
ground conduit. All the above valves, except the 2 0—inch
valve , which is located at the pumping station , are located
at the bottom of the gate chamber at El 230.

- -



SECTION 2 - ENGINEERING DATA

2.1 DESIGN

The design of the dam was made by the Board of Water Commi-
ssions of Tarrytown in 1897. The available written design data and drawings
consists of a report made in 1915 by the State of New York Conservation
Commission.

2 .2  CONSTRUCTION RE CORDS

There are no construction records available for the proj ect .

2 .3 OPERATIO N RECORDS

There are no records of operation of the low leve l outlets ,
maintenance or repair work orders . There does not exist a formal operation
and ma intena nce manual for the project .

A record of reservoir elevation and rainfall are kept daily .

2. 4 EVALUATI ON OF DATA

Information was made readily available by personne l of the
Water Department, Tarrytown.

The available data reviewed in conjunction with the visual
inspection are considered adequate for this Phase I Inspection and evalu—
ation of safety .

— 5 —
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SECTIO N 3 - VISUA L OBSERVA TIONS

3.1 FINDINGS

a. Ger~ ral
A visual inspection of Tarrytown Waterworks Dam was made

on 29 August 1978. The weather was sunny to partly cloudy , temperature
betwee n 75° and 80°F. Last rainfall occurred the previous night . At the
time of the inspectio n the reservoir level was at the spillway crest.

b. Dam
The eart h embankment appears to be in generally good cond-

ition. The horizontal and vertical alignment s of the crest are generally good
except for some minor rutting and a few depressions about 3 feet in diameter
and 4 inches deep. A shaft located on the crest about 10 feet south of the
gatehouse was an access to an alum injection system which is no longer
in use . The shaft is covered with a steel plate .

The upstream slope is in generally good condition with no
signs of sloughing , erosio n or trespassing . The riprap appears sou nd with
sto nes missing at only a few locations. The upstream slope behind the gate—
house , however , does show signs of erosion with disrupted riprap. The
entire slope and riprap are covered with bushes , saplings and trees .

The downstream slope is in generally good conditio n with
no sig ns of sloughing , eros ion or trespassing . The slope is covered with
low vegetation (no t grass) which has reportedly no~ been cut since the fall
of 1977 . Normally the slopes are cut once a year.

A soft damp area , about 200 square feet , was observed at
the toe of the dam , at the maximum section , in line with the gatehouse.
Reportedly , in periods of dry weather , the area is not damp. During the
ins pectio n a small hole was dug in the damp area. After a short period of
time had elapsed , rio water was noted in the hole . In addition , upon dig-
ging the hole , numerous earthworms were observed. These factors tend to
indicate that the dampness is due to runoff rather than seepage.

Based on a prev ious inspection report (1915) the dam is
shown to be about 30 feet high at maxim um section. Measurement s made
during the present inspection show a height of only 18 feet whic h indicates
tha t the area in the vicinity of the toe at tone tim e must have been fil led.

c. Appurte na nt Structures
The spiliway appears to be in generally fair condition. The

concrete capping is in good conditio n and there is relatively new pointing on
the stone masonry chute. There are, however , several loose and missing
stones at the bottom of the chute. Several leaks were observed at the contact
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between the concrete and stone masonry . A small leak averages about ito
3 gpm . A slightly larger leak , located about 7 feet from the south end of
the spiliway averages about 5 to 10 gpm . In additio n , there is vegeta t ion
at the contact and on the sill. The upstream approach to the spiliway is
clear with the exceptio n of som e aquatic weeds . These weeds are reportedly
periodically destroyed by the use of copper sulphate , a herbecide and an
aigaecide .

The stone masonry training walls are in gene ra lly good
condition. The upstream walls , however , do have loose and missing point-
ing . The walls which support the pedestrian bridge have severa l loose and
missing stones as well as missing mortar . The downstream walls are in
good condition , with only minimal loose pointing . The wood decking of the
bridge is in poor condition.

Reportedly , the valves located in the gate chamber have
not bee n operated in at least 24 years . Water Departm ent personne l do not
operate these valves for fear they may break or that they may not be able to
return the valves to the proper positions . The floor stand s appear to be in
good condition although the wooden floor of the gatehouse is in poor condi—
tio n and is considered to be unsafe . The access ladder to the gate chamber
is severe ly rusted. Because of these conditions , the inspection of the equip-
ment in the chamber was limited to what could be seen through a hatchway
in the gatehouse floor. The condition of the valves could not be assessed
although the valve stem extensions show rusted surfaces with metal loss.
The bottom of the chamber appears to be silted to a height equal to the
bonnets of the gate valves. The gate chamber appears to be in relatively
good conditio n wit h some dampness noted on the brick walls .

d. Abutments
There were no signs of seepage or other unusual conditions

at the abutments .

e. Downstream Channe l
The channel immediately downstream from the spillway is

heavily overgrown with vegetation. There are blocks of concrete at the
bottom of the spillway chute . Howe”er, the minor flows which were ob-
served were not impeded by this condition. The channe l , f urther down-
stream , is a natural creek with only minimal vegetation and no overhanging
trees.

f .  Reservoir Area
r In the vic inity of the darn there is no evide nce of sloughing ,

— potentially unstable slopes or other unusual co nditions which would adversely
affect the dam .

n
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3 .2  EVALUATION OF OBSERVATIO NS

Visual observations made during the course of the investigatio n
revealed severa l deficiencies which at present do not adversely affect the
adequacy of the dam . However , these deficiencies do require attention

— a rid should be corrected before further deterioration leads to a hazardous
condition . Recommended measures to improve these conditio ns are given
in Section 7.
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SECTION 4 - OPERATIO NAL AND MAINTENANCE PROCE DURES

4 .1  PROCEDURE S

The normal average water release to supply the village of Tarry-
tow n is 3 mgd . The supply water enters at the shaft type intake and flows
through a 24—inch pipeline to the pumping station where the water release
is regulated . Water Is always taken from the top 12 feet of the normal
reservoir level .

4.2 MAINTENANCE OF THE DAM

There is no operatio n and maintena nce manual for the project .
The reservoir is visited daily by the pumping station personnel who examine
the dam and other project features . There is no formally established pro-
gram of inspection visit s by other Village personnel.

The emba n kment dam is maintaine d only by periodic yearly mow-
ing of the vegetated slope protection. Maintena nce of the earth embankment
appears to be adequate . Ma intenance of the appurt ena nt structures is less
than adequate .

4 .3 MAINTENANCE OF OPERATING FACILITIES

It was reported that the low level gate valves have not been
operated for at least 24 years . Operating personne l expressed concern that
operating the valves might  cause them to break or that the valves could not
be brought back to their original position once rotated.

4 . 4  WARNING SYSTEMS IN EFFECT

There is no warning system in effect or in preparation.

4 .5  EVALUATI ON

The operation and maint e na nce of the Tarrytown Reserv oir Darn
is considered less than adequate in the following areas :

a. Non-operation of low level outlet gates .

b. Control of vegetation growing on the embankment .

c. No formal operation and mainte nance manua ls  for the project.

— 9 —
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SECTION 5 - HYDRAULIC/HYDROLOGIC

5. 1 DRAINAGE BASIN CHARACTERISTICS

The Tarrytown Reservoir consists of two lakes . For this analysis
it was found necessary to separate the basin into an upper and lower sub-
basin. The sub-basin for the upper reservoir is approximately 50% urban
development and 50% woods . It is rectangular in shape with a length to
width ratio of about 0 .3 .  The lower reservoir basin was cons idered 100%
woods with fa irly steep slopes and narrow winding valleys . The upper basin
area is 261.2  acre s and the upper reservoir Is 21 .6  acres or 8.3% of the
basin area . The lower basin area is 567 .1 acres with a reservoir area of
59.6  acres ( 10.5%basin area) . Total drainage area is 1.3 square miles .

5.2 SPILLWAY CAPACITY

The reservoir spillway (see description Section 1.2) has a com-
puted discharge capacity of 590 cfs with the water in the lake at El 254 .3 ,
which is equivalent to the top of the dam . The reservoir also has a 24-inc h
diameter , low level outlet pipe (which was reported inoperable) located in
the gatehouse.

5.3 RESERVOIR CAPACITY

-
~~ 8 The normal capacity of the Tarrytown Reservoir is reported to be

2.9 x 10 gallons or 890 acre-feet. The estimated surcharge storage of the
lower reservoir between the spillway crest (El 252 ) and the top of the dam
(El 254.3) is about 143 acre—feet or about 3.4 inches of ru noff over the lower
dra inage basin. The surcharge storage of the upper reservoir between normal
lake level (El 257) and the estimated dike elevation of 260 is 71 acre—feet .

5.4 FLOODS OF RECORD

Th ere are no records of flow from this drainage area .

5.5 OVERTOPPING POTENTIA L

Because there are no data on Probable Maximum Floods for an
area of 1 .26  square miles , it wa s necessary to synthesize  a design flood
hydrog raph for the contributing area; both the Probable Maxim um Flood (PMF)
and the Standard Project Flood (SPF) were estimated and compared with the
spillway capacity .

The Probable Maxim um 6 hour ra i nfal l  over 10 square miles
for the Tarrytown Reservoir are a was taken from Weather Bureau sources
and di stributed in a probable storm sequence as indicated in a publicat ion
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4

_ _ _ _   ~~~~~~ - - - --~~~~- - -~~~~~ - - - - -—---— 



- 5-- —-5— - - - —----~= -- ------r- ~
--- --- -5 -- - - _~~~~~~~~~~~~~ - -

of the World Metcorological Organization . Based on the Soil Conservation
Services ’ curve number method , the excess rainfall  was determined for both
sub-basins . Due to the unusual  basin shape , a unit hydrograph for an area
assumed to be representative of the entire basin was first developed . This
representative unit hydrograph was transposed to each sub-basin and used
to compute the PMF hydrograph . The flood inflow for the upper lake was de-
rived by adding the runoff resulting from the excess rainfall on the lake sur-
face to the computed PMF hydrograph . Inflow to the lower lake also included
the outflow from the upper lake . The computed peak inflow to the lower lake
was 4998 cf s for the PMF .

The potentia l of the water overtopping the dam was investigated
on the basis of the available surcharg e storage and spillway discharge capa-
city to meet a potential emergency inflow . It was assumed that the upper
lake was at El 257 and the lower lake at El 252 (spiliway crest) at the start
of the flood inflow . Outflow from the upper lake was assumed to occur over
the road as the conduit below the road was assumed blocked . Outflow from
the lower lake is possible through the service spiliway. Outflow through the
water supply main is small relative to the storm flows and was not included
in the analysis .  Outflow through the pipes in the gatehouse is not possible
as valves are Inoperable .

The PMF routed through the reservoirs caused the water surface
in the upper lake to rise to El 26 1 .4 , 1.4 feet above the dike. The flow
over the dike corresponding to this critical situation is about 1572 cfs . The

— combined inflow to the lower reservoir from the upper lake and from the flood
caused the water level to rise to El 256.6 , 2 . 3  feet above the top of the dam .
The peak outflow discharge was 4674 cfs , 7 .9  times the computed spiliway
capacity .

The Standard Proj ect Flood (1/2 PMF) resulted in the following:

a) Maximum lower leke level , SPF El 255.4
b) Peak lower lake discharge , SPF 2195 cfs

The peak outflow discharge was 3.7 times the splllway capacity .

5.6 EVALUATION OF HYDROLOGY/HYDRAULIC S

Using the Corps of Engineers screening criteria , it has been
determined that the dam would be overtopped for all storms greater than
8.5 percent of the PMF and 19 percent of the SPF . The spillway capacity
is therefore considered to be seriously Inadequate from a hydrologic and
hydraulic point of view .
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1
SECTIO N 6 - STRUCTURA L STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

a. Visual Observations
Visual observations did not indicate any serious structural

problems with the embankment or spillway . The deficiencies described in
Section 3 require attention and measures to improve these deficie ncies are
given in Section 7 .

b. Design and Construction Data
No design computations or other data pertaining to the

structural stability of the dam have been located .

On the basis of the perform ance experience , the visua l
inspectio n , as well as engineering j ud gment , the dam and spillway appears
to be structurally adequate at the present time .

c. Operating Records
There are no operating records available . It is reported

that low level outlet valves have not been operated for at least 24 years .

d. Post Construction Changes
It is reported the dam was built In 1897. There are no re-

cords of any construction changes whic h have taken place since that time.
It is reported , however , the spillway and the training walls were repaired
in 1974. Loose and missing pointing was repaired and finished flush with
the stone masonry . Woode n flashboards were removed and were replaced
with a concrete crest .

e. Seismic Stability
The dam is located in Seismic Zo ne No. 1 and in accordance

with recommended Phase I guidelines does not warrant seismic analyses.

— 12 —
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SECTION 7 - ASSESSMFNT/RECOMMENDATIONS

7 . 1 DAM ASSI SSMENT

a. Sa~~~~
Examination of the available documents and visual inspectio n

of the Tarrytown Reservoir Dam and appurtenant structures did not reveal any
conditions which are considered to be uns afe .

I

Using the Corps of Engineers screening criteria for initial
revIew of spillway adequacy , it has been determined that the embankment
dam would be overtopped for all storms exceeding approximately 13 per-
cent of the PMF , and 27 percent of the SPF . The spil iway is , therefore ,

• adjudged as seriously inadequate and the dam is assessed as unsafe , non—
emergency.

The classification of “unsafe ” applied to a dam because of
a seriously inadequate spillway is not meant to connote the same degree of
emergency as would be associated with an “ unsafe ” classificatio n applied
for a structural defic iency. It does mean , however , that based on an initial
screening , and prelim i nary computations , there appears to be a serious de-
ficiency in spillway capacity so that if a severe storm were to occur , over-
topping and failure of the dam would take place , significantly increasing
the hazard to loss of lif e downstream from the dani .

It is , therefore , recommended that wi thin  three months from
the date of notification to the Governor of the State of New York , owners
engage the services of a professio na l co nsulta nt to determine by more soph-
isticated methods and procedures the adequacy of the spillway. Within
twelve months of the date of notificatio n to the Governor , appropriate re—
media l mitigating measures should have been completed. In the interim ,
a detailed emergency operation plan and warning system should be promptly
developed. Also , during periods of unu sually heavy precipitation , around-
the-clock surveillanc e should be provided .

b. Adequacy of Information
The informatio n and data available were adequate for per-

formance of this investigation.

The information and data available with regards to operation
and maintena nce of the project is considered less than  adequate in the fol—
lowing areas:

1) Record drawings of the project

2) Records of modifications and additions to the spiliway

11 - 1 3 - -
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3) Operation and maintenance manuals

4) Records of inspections

c. Necessity for Additional Inv~stlgations
Additional investigations are necessary to further evaluate

the spiliway adequacy and to determine remedial mitigating measures as
recommended in Sect ion 7. la above .

7 .2 REMEDIA L MEASURES

No remedial measures are required to assure the safety of the
dam at the present time; however , certain measures are recommended as
follows:

a) Repair a nd/or replace the rotted gatehouse flooring and
access ladder to the gate chamber.

b) Inspect all surfaces and equipment in the gate chamber
and make any necessary repairs .

c) All valves should be made operable and maintained.

d) Repair the missing and displaced riprap along the upstream
slope .

e) Repair the rotted and broken pla nks on the pedestrian
bridge .

f) Repair the loose masonry along the train ing walls and
spillway chute , adding new pointing where necessary.

g) Remove the loose concrete blocks from spillway channel.

h) Remove heavy brush , shrubs and sdp~lngs from all locations
on the embankment , spiliway and spiliway cha nnel. Aquatic
weeds should be removed from the spiliway approach channel.

I) Prepare an operation and maintenace manua l  and establish
a program of periodic inspections for the proje ct features.

j) Establish a monitoring program to determine whether the
zone of dampness described in Section 3 is caused by
runoff or seepage. If seepage is the case , a systematic
program of observatio n and monitor ing of changes in the
pattern and quan t i ty  of the seepage should be initiated .

— 14 -

4 

-- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ --5- - -



d.

DRAWINGS AND INSPECTION REPORT S

7 .

APPENDIX A

5- 5- 5-~-5-5_~~-5~-5 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ _ _ _ _ _



r — - - -
~~~

- - --- -5

~~

.—5- ----- - -5 - - - - - - -5- - - —-- 5--- - 

~~~~~~~~~~~~~~~~~~~~ -— - - -

~~~~~~~~~~ P ~ 

hf
~~~~~~~~~i ~ 

~~~~~~~~~~ 
-5-— I 

~ 7t~~t.4- - 
~ 
- ; .~--I 4.i {4--—---- ~1~-~ - —~~~ - -  ‘ — — - - ~~ - —,--+4--.—i.--.--~- -5----.-— -,- — -

~~~ ~ ~~I ~~~~~~~~~~~ 
-5-,—.-

~~~
— --

~
---+—ff -’-—-;-

~~ ~ - - -  - - ~~~~~~~~ ~~~~~~~~~~ 
- - -  .— 

~~~~~~~~~‘
i_ t - , — -  -

- ~~~~~~~ -
~-t~~ - ~ ~5 - ’ _~ -4- _ •  - - 5 - - .  - 

~~~~~~~~~~~~~~~ 
t -  - -  - 

~~~ 
--
~~~

.-
- 

÷
~~~~~~

- -
~~~~~~

--
~~

- 
~
- -

~~

! 

_ 
_ __

~~~~~~~~~~ ~T~_L~dt~ 
. 

~~~~~~~~

_ _  

~~~~~~~~~~~~ t

i -. 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

~~~~~~~~~ ~~~~~~~~~~~~ ~~~~ ~
-5E

~~~~t

;~~~~
- 

~ 
- -

~~~ ~~~~~~~~~~~ ~~~~~~~~~~~~ 

- 

~4- ~;;~~~~~
4

~~4~ ~~~~~~~~~~~~~~~~~~~~ 
~~~ :-~~T~: ~~~~ ~~ ~ ~~~4H~

: 
ft~~-t- 

~~~~~~~~ 
-
~

-t --- t --4- --
~

--
~
--1- 

~~~
- - -

~~
-‘  

_ _~ 4_— _ - -5.- , - -- -i 1_ _i _ 4 ~~~
_ -+ _ ~~

_ _
~ ~ - - . - H—t- ~

-4--+--- t -~— f -~ -~~- — - ~
- — -t--~

-’-1~.~4_ - —~----t~4 ---! --j ~- - - — -
~~~~~~

- -4- - 4 -,- - 4 - ~~~~~~ - - 4 - 4 -  - +- r - - - -~- -- -~ - - -
~
- - 1 - ’ - -• - _ • - _ -

——.- ,--
~- -

~~~~- -  -#--t”-~ 
4--#- -4-

_ 
- -  ~- -t - ~~~~~~~~~~~~~~~ -~-iH---4 - -

~ 
t - -  - • -+- t-- l -+- - 1 - - - - -

~ i---l- - + -  . .------.- t-
- - 4 ~ - i-i j~~~ i I I- ~ ~~~~ ~ ~-~~~~~~

I 1 - , - -+ - —1 -_4- -~ 
4 -

~~~~
-
~ ~~~~~~~ -I ~~ ~~ ~~ ‘~~~~

— — —

-~- - 
~1 ~ ~-~~~~- - - .~ 4 - ~~~;-- 

_
~_j -.- _ ___ - - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
‘_ _ _ . _ t t

~~
_ .. 4-~~-.- -~~ - + -~-,-

- -i-H- - 
~ ~

- 
~ 

-1 • - -  - ~ — -
~

--
~

--
~

-- -t -’- -
~~

-- i— p ~ ~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~-.-- t - t -- -L-~ t~ ~
— 4-- -H-1-- -i-—- --+--c L~~ • ‘  

- —H ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ‘~~~ 
-~~~~- . - - I - - 4 - --

+- _ - - -~ -5 

~~~~~ ~~~~~ 
- 

~~~~~ 
-

~~~~~~~~
- -  -~ !-~~~ 

- 
~

- -r~~~- - - ~~ ~~~~~~~ -
~~~~~~~~~ -~~~ ~- +  ,-

-4--~--~ ._p_+ ._ - - -t--.- 1-
~

- -~--~--~-4 -~--4-4 ~ i I  . 
~ 

-_
~~

---
~~

--- ,
~~~~~

— - -~-~--—1- —-----, -.- 
~~~~~~~~~ -r4-~---~ -’--~-*i--

-~ -4- r- i - - H- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ _T_ ,_ 

~~~~~~~~~~~~ 
— 

~~~~~~~~~~~~~~ 
-
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~t— .- - , ,- 1—f- t— —t- -~-~ ~~~~ - ,  

~~~~~~~~~~~~~~~~ 
- ,  - t

~
- -
~ t -.- -

~
- --

~
-- .-.- • ‘ 

_  

~~~~~~~~~~~~~~ 

_  _  

_  
_  

_
~~~~~~~~ ~~~~~~~ T 

~ _ _  

~~~~~~~~~~~~ ~~~

_ _ _  ~~~~~~~~~~~ 

-

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~i’
~~~~~~~~~~~~~~ ; 

£~44 Tt~n1 t~
4 

~ h~~- _
~
_
~ft iT~ ~ TT~~~~ttT1 

4
-

~~~ 
~~~~~~ ~~~ t :~~~~

_ ~~

iTt~~~ ~~~~~ -~~~~ 

~~~~~ ~~
r

~~v 

- 4 -  -~i J~~~~ ~~~~~~~~~ 
_ 1

~ ‘~~~~ _ _ _  

- - L :~
{
~~~ ± i E94 

~~ 3 ~
. 

~~~~~~~~~~~~~~ ~~~

‘

— H~~~~ ~~ :~ 
_ _ _

_ _ _  
‘~~~~ -~ *~

- 1i~~~~
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - 

ttT~~ T~~~~~L~M~~~~ ~~~~~~~~~~~ ~~~~

~~~ J !~± ~IH~1~ 
iL~~~~~4I ~~~~~ ~~~~ _ _~~ i f ’~; : ; 

~:;.~ ; - :i~~~~~ ~~~~~ ~~~ -t1I~~~~- -
_ _- - ~~~~~~~~~~~~~~~~~~~~~~~~ : r ::  ~~: ~~ ~~~

; i ’
~~~~~~~~~~~~~~~~~~ 4 ~~~~~~ ; : 1 !~~~~~~~~~~~ : ~~~~~~~~~~~~~~~ 

_ _ _  _ _ _

~~~~~~~~~~~~~~~~~~~~~~~

— —  -5-- -5—-  ~~~~~~~~ -



~~~~~~~

- - - - - -5
- - -

~~~

—--.— - - —- -  ----

~~~~~~~~~

- 5- 

~
-5--5- -5- - - - 5

~~

- --_ - -- 5--_--5 - -5-

~

5- -5- --—
~

TtT~T -~~~~~~ 

;1:~V Jt:~1-~L~ - ITT ~~~~~~~~~~~~~~~ ~ ~1L- ~~~~~ ~~~~

-

-

~ ~ ~-

J ~~~~~ 
.~41 ffl~ ~~ J~ ~~ ~~~~~~~~~ 4~

- 
~ 

_ _~- , I - 
— 

- - -  ~: ~ ~ - -  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

~~~~~~~
- 1 -

~~~~~~~~~~~~~ 1

~~ t-t :r~~: 
_ _

h 1

~

H

~~~~~~~

’T TT _
~~~ tr~ : ~~~~~~~~~~~ 

::~ ~~:H 

‘ 4

JT
~~

1 

4\~~~~~~~ 

\ 5-’ ±.
~

+ 

r~ ~~ ~ 
;~~~~~~~~~~~~ lft4fl

t+-~-f-t--+4 ~ -r- -t - •-± - 

~~~~~~~~~~~~ ~~1\-.
- - 1~~ ~~~ ~~~~~~~~~~~~~~ - 4-l--i-~-rI

___  - .- —f - .- - --4—t~ -~ t-4--44-- t - 
~-t- -~- 

--
~~~

- - 
~ ~~~~ ~~~ 

4 ~-

~ ll~flIt4: I~~~J4 
-~~~~~~-- --

-

~

-

~~~~-~ :
~

—

~T~
_ • _ _ _  p-- -.- :~~t T b ~~~~~~~~~~~~~ 

- 
~

-
-

~
-1: ~~~~~~~ -~- ffrr —‘-- 1--S ~~~~~_j~~_ t 4 4 - ~ 1- -4- - . t  1~ -/ - -

~~ ~~~~~~~~ 
- -  - - -  - - - 

~~
-, t 44-.--

~— ~~~~~~~~~~~~~~~~ . _4 _
~ ~~~~~~~~~ - - - f•~- - • • _’•

~ 
-5 -• - - - ,  . -4 --f -

, 4 - - -  
~
—-- - - ----- 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ .: 
~ 

-
~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

- -  t - ~ 
- -

~ - - ~~~~~~~~~~~~~~~~ ~ ~:H  -:
~: ~~~~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ i~ ~~~~~~~~~~-t~-~~ 
4 4 -4---~ J- I -

~ ~ 
4 r

I~~~
5- -5f~~ 

: 
~~~~ 

~~~P 4 • ~ *1~ 1-
~~ ~ ~~~~~~ ~~4-~ ~~~~~~~~ - ~ 

, ~ t - -1-~ - - ~ -r ~ ~~~~~ ~ I - - -- — 
~

- - - t -  -

~ 
t+_4_+ 4-4 +  9- ~~~~ +- ~ 4— . 4-.--.- -~~-~ -~~ - ~ - -  -t- 

~—t +—~
- —

~ 
-t -- - — 

~~~ 
- 

~ -
r~t ACII t:-_ ,~ ~ - ~ + .- 4 -!~ ~____ 

. ~ ~ _ ~~~~~~
-
~~~~~

- Z~~ —~ 
____ 

~ t~

~~~~~~~~~~~~~~~~~~~~ ~ $ ~ 

- 
- ~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~ -

- ~~~~~~~~~~ tM z-~:--i~ — . - 
i-

~
- i- ~~~

- -i_ 4 :~~~~~ i ::~~ :~~:

~
-r- L

-
i

,:; 

~~~~~~ ~ . 
~~~~~ 

- 

~
i

T-5 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-iJa± ~~~~~~~~~~~~~
~~~ t 4 +

~~~~~~~t ~~~
m_

~~~~~~
_ - . 

- ~~~~
-

~~~~~
-
~~~~~- J ~~~~ 

--- :

- - - - - ~-L - r- ff1~ 
-~~-~~- 

4 
-
~
--

~ 
- 

~
_4 t - - - 

-~~~~s
4 ,1~. f~~ - r -  

~~~ - - - _ _ _ _  - - s
-÷

~~~~t4 ~~~~~~~~~~~~~~~~~~~~~~~~ ta t~~~~~i 1 f  : i --
~1

_ _ _  

_ _  _ _  

_ _  

- 

_ _  

i

i.’ 

:~~

_ _ _ _  _ _  

_ _  

_ _  ~ I tt~ ~~ L ~
______ - - 

~~~~ ~~
.

M~~ 
9~ ~ 4! ~1L ~~ 

_ _ _  

_ _ _

~ 
-55-



~Th~~~’F’TDWM ~,A-rEaWO2~..s bAP’~ - A~ ~~~
— d,m~~woLI5~. AN~ P Ph~k LAVO L,7 AiI&, J Q~~~

P~~Ot’i ~ /Et.L 

— I ~
‘I- S~~Ø

’ /A~*KE. P,PE.LRIE5

5øcTao’4 P~PELINE-~~~ v.— ~~~~~~ ,,~.irAKE..
F 20(1 ‘i.IZ1~~L- ~~~~~~~~~~~~ D I ~3 a)

C~IATE /l Oc ’SE ió~ ~8 — — — — —
FLOOR Li.. Z.$S, a — -4111 ~~~ ~ 4VE~ VALVE$

I I (~.osED)
E~ATE ~.üA?~~ £ ~ p IN YE R~~ ~~~ 2 ‘~ .

I? _ ’ Di,w-~c7TR ~~~ , -
~~

Ft.OO~ E~. es O~ 6 - ,6.c?4 I a ‘/ 6ArE VA1~VC 5
- I I /N VEkr ~ ~

q - ~
I I

- .  I_ J

/
I / 24”Ø ~ wwoF~ P/PE.L,NL
I 

~ / ~~c~ ’
__

P~~’E.~~NE.
--

- 
<°/
‘ T~ UM D~ ~ ~ ~~)UM ,~.) cZONDU i r

/7 20 gA’~-~4 &~SAT ~ YA LYL -

I * r\a*flOI1 So~~~C~~~
. i) WA7t&i-,’~iE L.*YO~f lZ ~~~~

- 
Fl~ 4.~ ~~~~ I~ I - TA k ~TO%A)N WATTW.. ~(P7

r - 2) ~~~~~~~ ICk4’~~ en1,A.r ~~~~~~~
P~m~a°,N~ z7~?i~ *j

4

— 5 - - -



- -=~~~~~- -~~~~~~~- - -5 -

-g ,u ii -~~~ -~t~ ’~ 
II~

_
~ I~~4 I~ t. 301

‘NOT ICE: After flUng out one oX these forms is complete y as possible for each dam in your district, retu r n %t it once t~~ the
C~~istr~atio~ Commission , Albany.)

- STATE OF NEW VoI~ K- CONSERVATION COMMISSION
A L aA N ’Y

DAM REPORT 

i9 I S~~

~ ON ’—~ RVA TI ON Co~IMlssloN ,

Divisiox OF INLAND WAT ERS.

- 
-

I have the honor to make the following report in relation to the structure known as 

Darn. 
-

• This ~~~~~ situated upon ~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~ 

in thc Tow n o~ ~~~~~~ €.C4.-4G ’ , County,
- 

ibout ~~ frorn the Village or City ~~~ - 

- 

The distance stream from the dam , to the ~~~~~~~~ / ‘ .-i
~
-—

pOr d ) (‘ n - C  nal:.c Ut .cz.re4t U!iU: - - ,

is about ~~~~~~~~
-4’ 

rhe thrn is no’~ ow ned ny ~~~~~~~~~~~~ ~~- 1 ::, and ~-i.t/i~ IJ: ,

( I
and was built in or about the year /Aq  , and was extensively i-epaired or t-ccon~tructed

- -during the year 
- .  

As it now stands, the spillwav portion of this dam is built of. - - i.— 

(~~ta~e ~v~tit 1 

and thc other portions are built ~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ 
,~.

— I - As nearly as I can learn , the character o the foundation bed Ufl( er the spillwav portion

I
- of the darn is and under the rcmain in~ poi-t i tn~ such

fou ndation bed is 1/ 
- 

,,,,/ THIS PAGE IS BEST QUALVZTPRLC?IC4.~LI
FROM O(WY FURl~ISM~D I’O DDQ .—

- -_ _  _ _ _ _  _ _  _ _ _ _  

-
~~~~~~~~~ - -55-- .- -~~~~~~~~ - -
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T -
(In th. space below, make a third sketch showing the general plan of the dam, and Its approximate position in relation to buildings or
other consp icuous objects In the vicinity.)

~~~~~~~~~~~~~~~~~
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(In the space below , make one sketc b showing the form and dimensions of a cr oss sectLus Jsrourh the sp :-v .~y or waste-weir of this

dam, and a second sket ch showing the same information for a cross section thro ugh the other ~~~tion 61 the dies. Show particularly

the great est hei ght of th e dam above the stre am bed , its thickness at the top, and thickne:~s at the bott om , as nearly as you can learn. )
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~~~~~~~~~~~
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The total length of t h is dam is ~~~~ feet. The sp iliway or waste-

weir portion , is about feet long, and the crest of the spiliway is

- about feet below the top of the darn.

The number, sizc and location of discharge pipes, waste pipes or gates which may be used
~~a ‘~ ___.~_l

for drawing off the water from behind the darn , are as follows : ~~~~~~~~~

a~d
- At the time of this inspection the water level above the darn was ft 

the crest of the spiliway.

(State briefly, in the space below, whether , in your j i,dgiactit, this d u n  is in goad csn d&tio n, or bed cond~tion , describing particu~arly
say Icaics or crac~cs which you m a y  have o bse rvcij

- 
- 

-

~~~~ ~~‘~~~~~d- 
~~~~~~~~~~~~

• li-o ~~~~~~~~~~ ~~~~~~/ -

~~~~~~~~~~~~~~

- ~~5 1tZ ~~~~~~~~j ~~~ ~~~~&AJ ~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

“~~~~~, r
-
, 

~—~Z
’4~~~~~~-d.’

- 

Reported 

- - II f l • . 4 I~~~ ’ 4 - U ~, ,
L 

~~~~~~~~~~~~~~~ 
-

- —  
- THIS PAGE IS BEET QUALIT Y - PRLCTLC L~44
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2) CREST or DAM [00 K I N G  NO R TH , \(~ TE RUT A~ OY G ( T N T E R  OF CREST

-a 

- 

~~~~~~~~~~~~~

3) fl( ~~~ ST REA \ S l O P E  01 fl- ’~ M I )( ) ‘:C ‘ ( R T H



11

4) ~7\ LVE OP F ~- -~T~~’ ST~~~DS ~~ GA T F H O U S E

1~

I

_ _ _ _ _ _  - _  
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7) A PPROACH C H A N N E L S  TO SPIL~ WAY

0~

8) S P I L I W A Y  C H U T E , YOTTT n~ rLAcE:J ‘~14Sf lNRY AT C H T TE TOE



- - - - -  -- -- -

9) SPILLWA Y C H A N N E L  LOO i-~ING DCW~~STR EA\1 , NOTE EN TRANCE OF
CON D UIT AN D HE AVY VEG ETATIO N

- 
‘
~~~~~

. 
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11) E N T R A N C E  OF CONDUIT , NOTE M E A S U R I N G  WIER

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

12 ) ROA fl \ \A’ i’ (\ EPE RA N ROAD ’I ‘RTH AN ~ 
- P STRF~~M OF SPIL l \VAY

N O T E  DEP R 1SSF1~ AREA PE T WI EN ROA D A~ D TA RR Y T OW’ WA T E R
SU PPLY SIC\  

- —
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CHECKLIST -

ENGINEERING DATA
DESiGN , CO N STRUCTIO N , OPERATION

• - PHASE I - -

- - 

NA ME OF DAM ~~~~~~~~~~~~~~~ L

- ID~~ 
- -

ITEM RE -MARKS

AS-BUILT DRAWINGS A/O/7~~

REGION AL VICINI TY MAP ~~5~~5 ~~~~~~~~~~~~~~~~~~~~~~~ 
- ~~~~~~~~~ ~~/a z NY

CONSTRUCTiO N HISTORY ~~~~~~~~~~ ,~~ ~~~~~~~~~~ 
~~, 

J/~ . ~~~~ ~~~~~~~~~ /~:

TYPICAL SECTIONS OF DAM ~~ ~~~~~ ~~~~~~~
-/ ~~~~~~~

- 
~~~~~~~~~~ ~-4~o ~. C0 A~ 

- po’- ~- , I -i i

OUTLETS PLAN RI,’.. S Io~m.a .. ,~~~Q .,AIe+~, ~csp ’ cQ 
~~~~~~~~~ 

7’

~~~”i -4c..~.

w. +d ’ - ’b.e I~+-- ~~.~~1eL book 4mrj ~~cA ~ /~~L ~ ‘~ ~ -~ I ~~

-DETAILS ,Ve’ec.. -

-CONSTRAINTS ‘~~“G-

. DISCHARGE RAI INGS ,~~~~~ ~.,e r- ( meav~ k . 1q50)

RAINFALL/ RE SERVOIR RL CORDS ~~~~~A - ~~~~~‘~‘“~ a74

:: ;~7~~/,~~,- ~~~~‘ 
%,

~
,/,,- ~~~~~~~~~~~~~~ ~,dZ -e

~~ :
crx c

~~~

F-i

4 
-



ITEM REMARKS
1~ DESIGN REPORTS

is
- 

GEOLOGY REPORTS ,Vone

DESIGN COMPUTATIONS Ak~~e

HYDROLO GY & HYDRAULICS

DAM STABILITY

SEEPAGE SflYDIES /v~~ c

MATERIALS INVESTIGATIONS
- - BORING RECORDS -

LA BO RA TORY -

-

~~~ FIELD

POST-CONSTRU CTIO N SURVEYS OF DAM 
~~~~~~~~~

BORROW SOURCES ~~~~~~~~~~~~~~

- 

- - -

~~~~ 

——
I- 

- - -

4

__ — --5----- -~~~~~~~~~~~~ - -- —— -- - ~~~~~~~
- - — -- -- - -—-



_ _ __ ~~~~~~~~~~~~~~~ 
_ _ _

ITEM REMARKS

- 

MONITORING SYSTEMS /‘h’,e. 
-

• MODIFICATIONS 
~~~~~~~~~~~~~~~~~~~~~ 7~ ~~~~~~~~~~~~~~~~ 

-

HIGH POOL RECO RDS 4 Da~~~ 
~
/

~~~~~~~~‘* 
O//~~cc,~~~~

POST CONSTRUCTION ENGINE ERING ~~~~~~
STUDIES AND REPORTS ~~~~~~~~~~~~~~~~ - ,,

PRIOR ACCIDENTS OR FAILURE OF DAM ~~~~~ ~~~~~~~~~~~~~~~~ 
/~5(/

- - DESCRIPTION ~~~~-‘ /9-s~~ 7%o~’, dQ~ , ~~~~~ ( ‘/ ~~~~,7 /
,4S

REPO RTS ~~

MAINTE NA N CE ~~~k C~~~L ?/  
/~2~ C~-e~~~~~,  e/ ~~t~~~~’

OPERATION ,~~~~~~~ 
~~4)1~~~ 7~~~~_,, 4-~

/ 

,
~~~~~ / 

%.- c~/  ~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ �~ di/
y~~~

RECORD S

11

- 
--5 - - - - - -- 5  

~~~~~

-- 

-~~~~~-- - - - - —5- - - - - - - — - -- -——-
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ITEM REMARKS

SPrLLwAY PLA N ,4.4,,~ •

SECTIONS ‘~4,’e

: DETAILS

OPERATING E QUIPMENT ~~~~~~ ,4yej ~~~~~~~~~~~~~~~~ Y~/ v’es ~~~~~~~~~~~~

PLANS & DETAILS
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I.

VISUAL INSPECTION CHECKLIST

I-
1- i’

A P P E N D I X  D

F 
- -  _ _ _
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- - --5 - - -- _ _•5-_-5___ - - _ - - -5__ -_5__-__-____-5 ___-5______-5__________ —-I

VISUAL IN SPECTIO N CHEC~A 1ST

1.. Basic Data

a. Gene ral

- - Name of Dam~~~~ ~~~~~~~~~~~~~~~ ~~~~~~~~~~iazard Category ________________

County ~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ -

Stream Namc_U#,.~”!!~’y
’ __Tdbutary of ~~~~~~l ~~~~~ ~~~~ —

Loca i-ion U - ~~~~~~ County Neares t  Town (p , O ) ~~~T- ~~~~~~~~

Longitude ~~ 4~ ~~~ ~ latitude 1110 5’ ~J Other Direc ttous______

Date of In sp _ -~ ~~~~~~~ 
Weat h er__~~~~-__~-~~i - Temper aturc k -~

b. Inspection Per sonr~ l ~~~~ ~~~~~~, ~~~~~~~~~~~~~~~ 
— ~~~~~~~~~~~~~~~~~~~~~~~~~ —

___________________________  
-

~~ ~~~~~~~~~~~~~~~~~~~~~

7Z*~~~ ~~~~~~~~~~~~ ~ TAr~ ~ A1~~a ~~~~ -~~~~~~~~~

c. Persons Contacted ~) ç 
~~~ P

~~~~~~~~~~ 0~~~~~~~~.(L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

0% ~~~ bftc . _ _ _ _ _ _ _ _ _ _ _ _ _ _

d. History: Date Constructed L~ 7 - -—

Present Owner ~~~tt~~~c ~)~~TiIr ~~~~~ -- ~~
S

I\

Designed by_~~~~,,:/ aJ ~~~~~~~~‘
_ 

~~~~~~~~~~~~~~~~~~~~~

Constructed ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - -—

Rece n t  iii ~~~~~~~~~~~~~~~~~~~ 
,
~Jk~A~~cd~ /~ 

~~ ic#-e~~~
_

2 . Technical Data

Type of Dam ~~~ ~~ Drainage Ared__~~~~~t~~~~_ Acr es

Height_  ____

Ups t rC3l t l  slopc ~ L_Down~ trcc~~ ~ 1opc_ Lot-__z~
j j

Crest Width  j r  ,,~ e2 ~~ _ _ _ r rcebo~ rcl ~ t ~U i )Rv: iy  Cru i.

F ~~IS pA~zI S BEsr Q 1j ALIr y ERACTI C—~~~1
VHIU M ~‘i~~ Y FUK~ I iFi ~~) TO DOC •~~~~~~~~

-

--5 ---- 
_ _



r --  --5-- - - -- - -

~~~~ 

5— - -- -5 -

Low Level Control: (Type and Size) _____________ 
~~~~

- -
~~~~~~~

- - -
-

-
~~~ --~~~~~~ H 

2~~~~~

Valve Condition 
~~~~~~~~~~~~~~~~~~~~~~ 1~~~~ ~~~~~~~~

- 

- 

Emergency Spillway Type (Materia 1)C~~~~~ 4 ~~~~~
v WidtIi ~~~

Side Slopes ~~~~~~~~~~~~~~~~ 
‘

~~~~~~~~~~
- --

Height  (Crest to Top) ~~~~~~~~~~
Exit S1o~ e_____________ —~~~~~~~~~

- - Exit L cn gth _~~~~j 4~~~~

- - Por ided Surface Area 
- ~~i.2 ~ 

__Acres

Capacity  (Norm al Lcve l) _Bf~~~ Acre Feet

— 
Capacit~-’ Ernerge~cy Spill’o-3y Leve~~9~~tcrc Fee t

3.  Embankment 
-

a. Crest —_________________

(1) Vertical Alig nm e nt _~~ c~ -~ ~% ~~ --  ~
- 

~~~~~~~~~~~~~~~~ ~t~u1
- 

2~ ~~~ i i i .- ~ ~~~~ -~~~ ø~~~ —

(2) Horizontal Alig nmcnt_ ~~~~~ I -

* (3) Longitudinal Surface Cracks ~~~~~~~~~~~~~~~~ ____________________

(4) Transverse Surface Cracks )~~~~~~
-
~~~~~~ _____________

(5) General Condit ion of Sur f 4i c e_________________ _____

— - 

- 
(6) I ir.c -l!~in ’~ou~ (~~\ i~.i ~~~~~~~~~ ~~~~~ _____

-
_\~~~~~~~~~~~~~~~ e~~~- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

-5 5--  --—-----~~~~~~~~__- - - 5  -5- —

/
- 

~PT S P A G E I S B g S T~~~~AL IT Y F’RLCTIC.A .B~4
L Thu g ~ur~~ ~ U t h I •~ i~•i. ro DOC ... .—

4
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b . Ups t ream Slope _________________________________ -

(1) Undesirable Growth or Debris ~~~ _____  
4 ~~ r~~~~ 5

- 
~~~) _ -~ J ~1~~~-~~~

_ _________ —

(2) Slouqhing , Subs icleoce , or Depressions f~~ o ~- - c ~f ~
-~~ - ~~~~ ~~~ - e  - ~~~ . c.~~ —

(3) Slope Protection ___________________________________

(a) Conditio n of Riprap ~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

- 
~

- 
~~_ -U-i- -

- 

~~~~~ Durability of Individual Stones______________________________

- - 
(c) Adequacy of Slope Protection Against Waves and Runoff______

c’cc~ ~

(d) Gradation of Slope Protection — Localized Areas of Fine l~4ater ial

J i4orm 
— rtb

- 
(4) Surface Cracks_L~ -

- ____——_____

.. c. Downstr eam Siope_ ——________

- (1) Undes i r ab le  Growth or Debris C0 __________________

-- ~
j C:~ 42— o~ ~

q
~i1 _ _ _ _ _ _  _ _ _ _

5-— —-—-5- —— 5—

*
— ~~~~~~~ LL ~DDQ



____ -5---- - - -

(2) Sloughing , Subsidence , or Depressions ; Abnorm al Bulges or Non-
Uniformity

(3) Surface Cracks on Face of Slope______________________________

~4) Surface Cracks or Evide r~~e of Heaving :it Embankment  Toe________

_ _ _ _ _ _ _- -  5-

(5) Wet of Sat c ro t e d  Arear or Oth er Evidence of SL I cv:e on Face of
Slope; Evidence of Pipin-j ” or “Boils

~~~~~~~~~ ~~~~~~~ ~~~~~~ ‘s44
~~~~~~~~~~~~~~~~~~ t~~~~~~~~~-~~~~

- ~~~L: ~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~ - j J ~
~~~

(6) Fill Contact v.- i th Out le t Structure 
____________ ______— -

(7) Condition of Grass Slopc’ Protection ~ ~~~~~~~~~ A t ~L~.

~~~~~~~~~~~~ ~~~ ~~~~~~~~~~~ ~~~~~ _ _ _ _ _ _ _ _ _ _ _ _

d. Abutments ________________________________ _________________________

(1) Erosion of Contact of Emb ankmen t  with Abt th~ent fro m Surface V~’o t c r
Ru noff , Ups t ream or Downstream

(2) Spring s or Ind i cat io n s  o~ Seepage Al on g  Contact of Emba n k r ~cnt
- wi th the Abutments

_ _ _  _ _ _ _ _ _ _  _ _ _  - 5 —

1:

THIS PAGE IS ~~~~ ~ L A L 1 L 1  ~~~~~~~~~~~t.L ?R~~ curl F UI I~~i-L~ iJ TO DDC ~~~~~~~~~~~~~~~~~

4
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~~~~~~~~

(3) Springs or Indicctions of Scepage in Areas a Short Distance
Downstream of Embankment — Abutment  Tie—in

e. Area l)ownstream of Embankment , Including Tailrace Channel

(1) Localir:cd Subsidence , Depressions , Sinkholes , Etc. 
___________

‘ Q.~~ 
.‘~~~~,( - 

~~~~~~~~~~~~~~~ ~~~~~

(2) Ecid ence of ‘Piping ” or “Boils ’ ~~~~ ______________

(3) Unusu-~l Presence of Lush Growth , such as Swamp Crass , etc .

- - _Q_ 
—

(4) Unusua l  M u d d y  \~-j t e r  in Downs tream Ch:o~~el 
-

(5) Sloughi :yi c’r Ero s i u ;  - 
______ —

~~~~~

(6) Surface Cracks or Ev id ence  of h eavin g  [- cy or d  E m h a n l : m en t , Toe

- 
1.

mIS PAGE IS l’-h.~ I ~UALIT’I p~~ CIL~~~~~

~~OI COPY f Q ISkU ~D TO ~DC ... ~~~~~
— 

- - - --________ -

_ _ _ _ _ _ _ _ _  _ _ _  - - _ _ _ _ _ _ _



- - -- --- - - - - ---- ~~~~~~~ 

(7) Stability of Tailrace Channel Sides lopes -—____________

- 
(8) Condition of Tailracc Channel Riprap ~~~~~ r _____ —

~~~~~~~~~

(9) Adequacy of Slope Protection Against Waves , Currents and Surface
Runoff

~~~~~~~~~ ~~~~i ~~~~~~~~~ A. --

(10) Miscella neouS ._  --__________________

f .  Drainage System ~~ -

(1) Condition of Relief Wells , Drains and Appurtenances____________

(2) Unusual  Increase or Decrease in Discharge from Relief Wells

4. Instrumentation

(1) Monumentation/Surveys. —~_ _______ 

- --5 ------ - -~~~~~~~~__  - - -5- ~~~ -- - ---~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
- --- -

~~~~



(2) Observation Wells — 
_______ __________________

(3) Weirs —

(4) Piezometers _~

(Other) — - —---5- _________________

5.  ReservoIr

a . Slopes j~~~~~~~~~~
- t -

- _~~~~ _~ _______ — __
~
-55--5 ~~~~~~~~~~ - ____



_ _ _ _ _ _ _ _ _  — _ - - - -~~~~~ 
- 

I

b. Sedimentation ______________________________________________

6. Spillways

a. Principal Spil iway: Inlet Conditio n — 
________________

Pipe Condition ________________________

General Rem arks  ( include informat ion such as recently repa ired ,
potential for debris accumulat io n , special i tems of note , etc.)

b . Emergency Spil iway :  Genera l Conditio j  
____________

— \

~~~~~~ L~
y
~~giti ~~L~-~~~~ --~ ~)L~ ~~~~~~~~~ ~~~~~~2~~~j i~~~~ ?.~

&A~ ~~~~~ _ _ _ _ _ _

Tree Growth ~~~~~ ~~~~~~~~ -
~~~~~~~

. 
~~~~~~~~~~~~~~~~

~~~~~~~~~~~~~~ ~~~~~~~ -~  _ _ _

Eros ion_ ~~~~~ ~~ ~~~cLMk c~~~~~i_

Other OUservat ion ~ ____

7. St ruc tu r r ~1 (if required ) Sc~ Attached  Ap p cr ~d i> ~ -

— —  -5 - - --—--—----—-—____

THIS PAGE IS l~E~ T -~U A L I I l  ~i~.A~~II CAbL.~FROM Ct}k- Y ~ J ~~~I~~r ii~D JO L~DC
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8. Downstream Channel

a. Condition (obstructions , debris , etc.) ~~~~~~
- 

) ~~~~~ ~~~~~~~ (k A~A CJtL.

,~~~
— -~ AJ~ - 

.~~ ~~~~ 
r ~~

b. Slopes_________________________ _____________  __________

c. Approximate No.  Homes and Popula t ion~~~~~~~ ~~~~~~~~~~~~~

~~~~~~ ~~r-1~~ ~ iL~~~ ~~ ~~v-r~~~~~ , a~.

ebr—pc~r~’l~ e p te ig,,cL&Lo#~ ~. ~~~~4~~~IJ~~
j  

~~~p~~p k~~ 4icg~ -

JL~ca .4ftQ ~~~~~~~~~~~~ ~~~&,~&4,ec~~i _____________

d. General 
____________________ _______ __________________

~~~~~~~~~~

T~~ M’CA1 ’TATl ,~/ ‘

H
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HYDROLOGIC DATA AND COMPUTATIONS
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APPENDIX E
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- - March 1, 1950

LOWER LAICE RECTANGULAR WEIR (5’ wide) DISCHARGE
APffiOXIMt~TE GALLONS PER 214. HRS.

Bead Gallons Head Gallons
in per in per

Inches 2’+ Hours Inches 214 Hours

- - - - -- - 
2 

- 14 ,662 ,000
3)1+ 32,220 1/1+ ‘+ ,896,000
3./2 91,620 212 5, 11+8,000
3/ti 168,120 3/14. 5,1+oo,ooo

257,1+00 5,670,000
3)1+ - 360,000 1/1+ 5,922 ,000
1/2 1+73,1+00 1/2 6,192,000
3/ti 595,800 3/14. 6,1462 ,000

• 725,1+00 2 6,732,000
1/1+ 865,800 1/1+ 7,002 ,000
3/2 l,01~,1+00 1/2 7,272 ,000
3/1+ 1,166,1+00 3/1 7,560,000

3, 1,328,1+00 7,81+8,000
1/t i 1,1+95,800 i/) + - 8,136,000
1/2 1,670,1+00 1/2 8,1+214,000
3/Li i,851+,000 3/14 8,712 ,000

2,0314 ,000 9,018,000
1/1+ 2,232 ,000 1/1+ 9,~ 06,000
1/2 2 ,1+30,000 1/2 - - 9,~ 12,000
3/ti 2 ,628,000 3/14. 9,918,000

2,826,000 10,221+,000
111+ 3,01+2 ,000
3/2 3,258,000
3/1+ 3,1+92 ,000

a 3,708,000
3,912,000 - -

1/2 11,176,000
3,4+ )i.,li.lo,ooo -

4
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